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L3i ndi ddu

13 bude phdt trién k&€ tiép cia mdy cong cu trong thidi dai cong nghé
CNCthﬁng tin. Néi chung, cic nguyé&n ly va phuong phap gia ¢dng cit got

trén mdy cong cu ¢é dién (tién, phay, bao, khoan, khoét. doa, gia cong
ren,...) vit rén mdy CNC hiu nhu khéng thay d8i, chli y&u dua trén chuyén dbéng cha
phdi (chi €1 v chuy&n dong cha dung cu ¢it theo hé quy chiéu duge chon trude. Khdc
bi¢t cd bin gita cong nghé gia cong ¢é dién va cong nghé CNC 1a hé théng diéu khién.
Cong nghé ¢é dién thuding ap dung diéu khién bing co ciu cam, cdc relay, va mot s
mach diéu khién don gidn, cdn cdng nghé CNC 4p dung diéu khi€én bliing chucng trinh
mdy tinh.

B¢ diéu khién hidu qua trén mdy CNC cdn phdi vi€t chudng trinh gia cong. Ban ¢6
the vi€t chudng trinh gia cong bling tay skt dung gid'y va bat, hodc vi€t trén mdy tinh si
dung phan mém CAD/CAM. V& nguyén tic, ban phii nim vitng cde nguyén 1y viél
chudng trinh, st dung thanh thyo cdc k¥ thudt v ¢cdng cu 1dp trinh biing tay rude khi
vi€l chuong trinh rén mdy tinh. Cudn sdch nay hwdng din chi &t cdc phudng phip lip
trinh gia cong chi ti€t trén may cdng cu CNC (phay, tién, doa, cit ren,...), trén cd $§ gid
thi€t ban doc da ¢ di ki€n thire v& vE k¥ thudt, nguyén 1y vi chi i€t may, vat lidu co
khi, cong nghé gia cOng cilt got. mdy cong cu,...

Gia cdng cit got trén mdy CNC 13 cong nghé hién dai va lién tuc phdt (rién, nhung
khong qud kho nhu suy nght clia mdt s6 ngudi. Cong nghé nay chi doi hdi kién thite cd
bin v& ché tuo mdy vi tinh sdng tao clia ngudi sir dung.

Cudn siich ndy 12 thi liéu hidng din co bin vi hé théng, bao quat hdu nhi moi vn
dé vé lap trinh bing tay, bao gdm hé théng diéu khién, quy hoach lap trinh, ciu tric
chutgng trinh, cdc hdm v cic lénh (m3 G, ma M....), cdc chu k¥ gia ¢cong, cdc ché dé bi,
chugng trinh con.... vii cdc vi du 1dp trinh cu thé. Ban doc 12 k§ s co khi, nhd quén 1y,
sinh vién,... s¢ im thiy & diy nhiéu ki€n thite b8 ich vi thd vi. Py cling [A tdi liéu tham
khdo cho moi ngudti quan tim d€n Tinh vye gia cdng hién dai rén hé thdng CNC.
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Cong nghé diéu khién s6 xudt hién vao
giita th& kv 20, khoang nam 1952, nhung cho
dén ddu nhimg nam 1960 vin chua duge ap
dung trong sin xuit hang loat. Sy bung no thue
t& ¢ dang CNC bat dau t nam 1972, va thap
ky ké ti€p vdi sy xudt hién cia mdy tinh.

Trong linh vuc sdn xuat, ddc hiét 1a gia
cong kim loat, cong nghé diéu khién sé da gop
phan dan dén cudc cach mang. Ngay ca trude
khi may tinh trd thanh thiél bi khéng thé
thiéu trong mei cong ty va tung gia dinh, mdy
codng cu duge trang bi hé thong didu khién s&
da cd vi tri dde biét trong xudng co khi. Su phat
trién cta vi dién tif v& may Llinh, gdm i tde
dong cia ching doi vét diéu khifn 4, da dem
dén cdc thay doéi co ban trong sdn xudl noi
chung va trong nganh co khi ndi riéng.

BINK NGHIR BIEU KHIEN $0

Trong nhiéu dn pham, cdac nam qua da dua
ra hang loat dinh nghia vé diéu khién s6. Hau
hét cac dinh nghia dé6 déu ¢6 cing ¥ tudng, cung
khati niém cd ban, chi khde nhau vé L ngit.

Ba s0 cde dinh nghia co thé duge tong két
nhu sau:

Biéu khién s& ¢6 thé dugc dinh nghia ia su véan
hanh mady céng cu bang cach dung céc lénh ma
hoa déc biét cho hé théng digu khién may.

Cac lénh 1a sy phéi hop cdc chi céi, chit 58
va ky hiéu dude chon, vi du, ddau thip phén,
dau phén tram, d&u ngodc. Tat cd cdc lénh déu
duge viet vdi thu tu logie theo dang cho truge,
Tap hop {4t cd cdc lénh can thiél dé gia cong
chi tiet duge goi la chuong trinh NC, chuong
trinft. CNC, hoac chuong frinh gia cong.
Chuong trinh ¢6 thé duge luu dé sit dung trong
tuong lai hode tdi sd dung dé dat duge cdc két
qud gia cdng dong nhat vao thoi diém bat ky.

CONG NGHE NG VA CNC

Vé thudt ngd, cdce viét tat NC va CNC c6 sif
khdc bigt vé y nghia. NC 14 viét tit cia chng
nghé diéu khién 56, (Numerical Control), can
CNC la viét tat cua cong nghé dicuw khién s6
mday tinh  hoa  (Conputerized Numerical
Control), la su phat trién cac han cua NC, Tuy
nhién, trong thuc tién, CNC duge dung rong

rai hon. P& lam rd cing dung cua tung thuat
ngtt, ¢ ddy s& néu ra cdc khac biét chinh gita
hé théng NC va CNC.

C4 hai hé théng déu thue hién cae tae vu
nhu nhau, x¥ ly cie do liéw véi mue dich gia
cing chi ti€t. Trong ca hai trudng hop, thiét ké
bén trong cia hé thang didéu khién chaa cdc
lénh logic d& x(r 1v dur Liéu. Po la su giong nhau
gitrta hai hé théng.

Hé thang NC (khée vdi hé théng CNC) st
dung cac ham logic ¢6 dinh, dudc xay dung san
va duge néi mach bén trong bd diéu khién. Nha
lap trinh hode ngudi van hanh khong thé thay
déi cac 1énh nay. Do su néi mach ¢ dinh cua
logic didu khién, hé théng diéu khién NC déng
nghia v6i thuit ngd “mach ¢6 dink”. Hé théng
¢6 thé dién dich chuang trinh chi {i&t, nhung
khong cho phép thay d6i chuong trinh, sif dung
cdc tinh nang diéu khién. Moi thay doi déu
phai duge thue hién bén ngoai hé théng dieu
khién, thutng la trong méi trudng van phong.
Ngoai ra hé thong NC dbdi hoi bat bude st dung
biang duc 16 d&€ nhap théng tin chuong trinh.

Hé théng CNC hién dai, khac v4i hé théng
NC cii, sir dung bd vi xit 1y bén trong (vi du may
tinh). May tinh nay ¢6 cdc thanh ghi bé nhd luu
cdc chuong trinh con ¢6 kha nang thuc hién cac
ham logic. Piéu d6 cé nghia la nha lap trinh
hoic ngutl van hanh mdy cé thé thay déi
chugng trinh ngay trén bo diéu khién (lap
trong may), v6i cdc két qua tic thai. Tinh linh
hoat nay 1a wu thé lén nhai cia hé thong CNC
va c6 l& la y&u td quyét dinh, gop phan vao su
Ung dung rong rai cdng nghé nay trong san
xuidt hién dai. Cac chugng trinh CNC va cdc
ham logic duge luu trén ede vi mach mdy tinh
ddc biét, dusi dang cac Iénh phdn mém, thay vi
dudc néi k&t cing, sit dung chang han cde day,
diéu khién cai ham logic d6. Khde véi hé thong
NC, hé thong CNC déng nghia vdi thuat ngi
“mach linh hoat”.

Khi ndi vé chi dé nao dé lién quan vdi cong
nghé diéu khién 56, néi chung ¢6 thé si dung
thuat ngt NC hodic CNC. Ban cdn nhd NC ¢
thé ¢6 nghia la CNC trong néi chuyén hang
ngay, nhung CNC khong 6 y nghia la NC. Moi

-hé théng diéu khién ngay nay déu la thiét ké

CNC.



GIA CONG CNC VA GIA CONG CO BIEN

Biéu gi lam cho gia cong CNC vUgt troi so
vl cac phuong phap ed dién? Dau la ede uu
diém chinh? N&u so sdnh gita CNC va gia cong
c6 dién, ban sé thdy su tiép can trong khi gia
cong chi ti€t gdm cdc bude:

Nhén va nghién citu ban vé.

2. Chen phuong phap gia cong thich hgp nhat
3. Quyét dinh phuong phap kep chat

{dinh vi chi tiét gia céng)

Chon dung cuy cét.

Thiét lap ché d6 cdt va lUong &n dao.

Gia ¢6ng chi tiét.

Sy ti€p edn co bdn nay 1a nhu nhau 451 véi
cd hai kiéu gia cong. Sy khdc bidt chinh 1a
phuong phdp nhap di lidu. Toée d6 an dao 10
inch/phit (10 in/min) 14 nhu nhau, trong CNC
va gia cdng c¢o dién, nhung phuong phdp ap
dung khdc nhau. Piéu d6 ciing c6 thé néi vé
chat lam ngudi, kich hoat biing cich xoay nut,
nhan cong tdc, hoic lap trinh ma dac biat. T4t
ca déu lam cho chdt lam ngudi phun ra tir voi
phun. Trong cé hai dang gia cbng, ngudi dung
déu phai ¢6 kién thic vé chi tiét gia edng. Cudi
cung, gia cong kim loai, dac biét 1a cit got, chu
yéu 1a ky ndng, va ¢ mde 4 lén con la nghe
thudt va nghe nghiép cia nhidu ngusi. D6 1a sy
ung dung Diéu khién s6' mdy tinh héa. Tuong ty
moi nganh nghé khdc, vide ndm vimg CNC dén
tirng chi ti€t 1a edn thiét dé di dén thanh cong.
Khdng chi biét kién thire ky thuat, ban cdn ¢
kinh nghigém va truc gide, dai khi duge goi la
“gldc quan thit sdu” bé sung cho ky nang.

Trong gia céng ¢d dién, ngudi van hanh
diéu chinh mdy va dich chuyén tirng dung cy
cat, st dung mdt hodc c3 hai tay, dé gia cong
chi tiét theo yéu cdu, Thigt k& ctia mdy edng cu
¢d dién e6 nhidu tinh nang hé trg sy gia cong
chi ti€t, cdc cdn gat, tay quay, banh rang, dia
chia do, .. Ngu#i vAn hanh thue hién cdc dong
tac nht nhau cho timg chi tigt cung leai. Tuy
nhién cdc dong tdc “nhuw nhau”, thye té& duge
hiéu 1a “tuong tu nhau” thay vi “dong nhdt”.
Con nguti khéng co kha néng lap lai chinh xdc
tung déng tac, day la cong viée cia mdy moe,
Con nguoi khéng thé lam vidce vdi cling mue
nang sudt ¢ moi thdi diém ma khong nghi
ngoi. Moi ngudi déu cé cde thoi didm “t6t” va
thoi diem “xdu”. K&t qud ctia cde thoi didm nay,
khi duge ap dung dé gia cong chi tiét, rat khé
du dodn, do d6 s& ¢6 cdc khde biét trong loat
chi tiét cling loai. Cde chi tiét d6 khong hoan
toan nhu nhau. Duy tri dung sai kich thudc va
dd bong bé mat 1a cac van dé co ban trong gia
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cong c6 dién. Tho co khi c6 thé cd cdce phuong
phap khae nhau tuy theo kinh nghiém va cam
nhéan riéng cia ho. K&t hop cdc yéu to nay va
nhiéu y&u t6 khdc dan dén su bat dinh khd ldn
gita cac chi tiét gia cong.

Gia cong vdi sy didu khién s s& cho phép
loal b6 hau hét ede y8u t6 dan dén su bat dinh.
Phuong phédp nay khong doi héi sy tham gia
trie tiép cla con ngudi nhu trong gia cong cd
dién. Sy gia céng didu khién s6 khéng ¢dn cde
dia chia dd, can gat, tay quay, .. nhu trong gia
cong cd dién. Khi chuong trinh chi tiét da dugc
ching minh, ¢6 thé st dung véi s6 1lan khong
han ché€, luén lubn dan dén két qua déng nhat.
Diéu do khéng ¢6 nghia 1a khéng con cac yéu td
gi6i han. Dung cu cdt mon dan, vat lieu phai eo
the khong déng nhat, dinh vi 6 thé thay dsi
Cdc y€u td nay can duge xem xét va xit 1v méi
khi ¢6 yéu ciu.

Sy xu&t hién cla cong nghé diéu khién sa
khéng ¢6 nghia la sé két thac cac may cdng cy
thao tdc bang tay. Pai khi phuong phap gia
cong cd dién ¢é wu the hon so vdi didu khién sé,
Vi du, sdn xudt don chiéc hoge s6 luong it cé
thé hiéu qua hon trén may cong cu ¢b dién so
vt may CNC. Mgt 86 nguyén cing cing 6 thé
duge thuc hién trén médy 6 dién hosic ban tu
ddng hiéu qua hon gia cang didu khién s6. My
cong cu CNC khéng thay thé cho may ¢é dién,
chi bd sung cho chiing.

Trong nhiéu trudng hgp, quyét dinh 6 gia
céng trén may CNC hay khong, hoan toan dura
trén sé lugng chi tiét cin gia cong. Tuy sé
luong chi tiét gia céng theo loat luén ludn la
chudn quan trong nhung khong phii 1a y8u té
duy nhat. Sy xem xét con bao gém do phtic tap
cua chi tiet, dung sai, 46 bong bé mit.. Péi khi,
gia cdng CNC mot chi it phite tap s& ¢6 lgi,
nhung gia cong CNC 50 chi ti&t tuong déi don
gian lai khong hiéu qud bing gia ¢ong ¢d dién.

Ban can nhg, diéu khién s3 khong phat la gia
cong chi tiét. Diéu khién s6 chi 12 quy trinh hoic
phuong phdp cho phép sit dung may cing cu
theo phuong thie chinh xae, ning suat, v én
dinh.

UU THE CUA BIEU KHIEN SO
Céc wu the chinh cia diéu khién s6 1a gi?

Diéu quan trong cdn biét la finh vue gla
cong nao 6 lgi hon tir CNC va linh vuc nao gia
céng c6 dién hiéu qud hen. Ban khéng nén
nghi ring mdy phay CNC cong suat 2 hp s@ gia
cong nhiéu sén ph&m hon so véi may phay
thong dung c6 cong suat dén 15 hp. Ban ciing



ditng hy vong cdc ¢di thién rd rét vé toc do cat
va lugng an dao s0 v61 mdy moée cb dién. Néu
cac diéu kién gia céng va dao cdt nhu nhau,
th&si gian cat got trong ca hai trutng hgp sé
gan nhv bing nhau.

Nguei si dung CNC c6 thé nhan duge cic
cai tién sau:

1 Gidm thdi gian xac 1dp may.

Giam thai gian chudn bi,

Do chinh xac va tinh 13p lai.

Gia ¢ong bién dang cac hinh phitc tap.

(SRR P I

Bon gidn hda dung cu va dinh wi chi tiét.
Thdi gian cit got &n dinh.

(Wi

Tdng ning sudt chung.

M1 linh vue néu trén déu chi cung cdp kha
nang cai thién. Ngudi ding s& cd cdc mic cai
thién cu thé, thy theo loai san phdm dugc ché
tao va loai may CNC duge sa dung, phuong
phap chuan bi, 46 phuc tap cua &4 ga, chat
luong dung cu cit, triét 1y quan 1y va thiét k&
k¥ thuat, trinh do cua d6i ngn, thai 49 dai vdi
céng viéc.

Gidm thoi gian xac 1ap may

Trong nhidu truing hop, thii gian xac lap
may CNC ¢ thé giam, doi khi rdt ding ké.
Diéu quan trong can hiét la su xac lap may chu
yéu duge thue hién bing tay, phu thude phan
lén vac tay nghé cua ngudi van hanh CNC,
kigu dinh vi, va thuc tién tai xudng co khi. Thai
gian xdc lap mdy khong thue sy sdn xudt,
nhung cdn thigt, 14 mdt phin trong chi phi
tong thd. P& duy tri thai gian xdc 1ap may o
mtrc t81 thidu, can cd cde khao sat va nghién cuiu
cia quan déc xudng, nha lap trinh va céng
nhan vin hanh.

Do thiét ké ctia may CNC, thai gian xdc 1dp
may khéng phdi van dé chinh. Sy dinh vi theo
module, chuin héa dung cu cat, dd gd chuyén
dung, thay dao ti ddng, va c¢dc tinh niang tién
tien khde, déu lam cho th#i gian xdc ldp mdy
tré nén hiéu qua hon so vdi may coéng cu c¢d
dién, V&i kign thie vé san xuat hién dai, nang
sudt lao domg cé thé tang ro rét,

86 lugng chi tiét gia cong trong mét lan xdc
l4p mdy clng rdt quan trong, chu yéu dé giam
chi phi va thoi gian xde 14p may. Néu nhiéu chi
tiét duge gia edng trong mol xdc lap mdy, chi
phi xdc lap / chi Ligt 38 hau nhu khdng dang ké.
Su gidm tuong tu cing cd thé dat duge bing
cach chia nhém cdc nguyén cong khdac nhau
theo timg xac 14p may. Tham chi néu thai gian

xac lap dai hon, van ¢6 thé duge xét dén khi so
vgi théi gian can thiét dé xdc lap cdc may cong
cu e6 dién.
Giam thai gian chuan bi

Khi chuong trinh gia cong chi tiét duge viét,
va duge ching minh, ban ¢d thé si dung lai
trong tuong lai. DO thai gian chudn by cho lan
gia cong dAu tién thuegng dai hon, nhung hoan
toan khéong ddang ké trong lan gia cong thu hai.
K& ca néu sy thay déi ki thuat cha chi tiét doi
héi chinh sia chugng trinh cing chi can thai

. gian ngan, do d4 giam thoi gian chuan bi.

Th#i gian chuan bi dai, can thiét dé thiét
k& va ch€ tao dd gd cho may ¢d dién, thudng
giam ré rét bing cdch chudn bi chuong trinh
(phan mém) gia edng chi tiét va su dung do ga
don gian.

Bo chinh xac va tinh lap lai

Tinh l4ap lai va 48 chinh xdc cao cla cac
may CNC hién dai la lgi ich co bian do1 vdi
ngudi dimg. DO chugng trinh duge luu trén dia,
trong bd nh¢ mdy tinh hay trén bang td
{(phuong phdp ban dauj, chuong trinh d6 véan
khong thay ddi. Chuang trinh bat ky déu co thé
duge chinh sia theo ¥ mudn, nhung mét khi da
duoc ching minh, thuing khong can thay déi.
Chuong trinh ¢é thé tai sii dung vdi vdi 6 lan
tuy vy ma khong bi mat di liéu. Trong thue té,
chugng trinh cho phép ede y&u ti 6 thé thay
déi, chdng han sy mdn dao, nhiét dd van hanh,
luén luén cé thé luw mét cdch an toan, noi
chung chi ein su can thiép rat it cia nguii lap
trinh ho&c vin hanh CNC. B§ chinh xdc cao
cua mdy CNC va tinh 1ap lail cia ching cho
phép ché tao cdce chi ti&l chat lugng cao rat 6n
dinh theo thoi glan.

Bién dang cac hinh dang phic tap

Mdy tién CNC va trung tAm gia céng co
khi nang tao bién dang cdc hinh phdc tap.
Nhiéu nguigi dung CNC mua may chi dé 6 kha
nang gia cong cde chi tiét phie tap. Cac vidu la
s ap dung CNC trong céng nghiép hang
khong va xe hoi. Viée su dung lap trinh may
tinh hau nhu 14 bit bude dai vai thé hé dung cu
¢it chuvén dong trong ba chidu khing gian.

Céc hinh dang phuc tap, ching han khuén
mau, ¢ thé duge gia cong ma khong cin tang
chi phi d& ché tao duerng mau hodic dé gd phiic
tap. Cac chi tigt co dp bong nhu guong ¢ the
dat duge chi bing déng tdc nhan nit cdng tic,
Su luu edce chugng trinh don gidn hon nhiéu so



vi1 viée bao quan cde dudng mau, mé hinh
bang go, va cde dd gd mal dao cit,

Bon gidn hda dung cu va dinh vi chi tiét

Ban ¢6 thé loai bo cde dung cu cil phi tiey
chuiin va cde dao cdt “ti ché™, di ng cho mdy co
dién, bang cdch st dung cdc dung cu el tidu
chudn duge thiét ké dac biet cho edc tng dung
diéu khién 6. Cac dung cu cit nhidu busc,
chang han mai khoan dan hudng, mii khoan
bac, dung cu cit k&t hop, dao doa bién dang,
déu duge thay bing cdc dung eu cdt tiéu chudn.
Céc dung ey nay thuimg ré hon va dé thay thé
han so vdi cdac dung cu cdt dace bict va phi Liéu
chudn. Cac bién phap edt giam chi phi budc ede
nha cung cap dung cu cit phai gidam sd san
pham du tru, ting thyi gian cung ing cho
khdch hang. Dung cu cdt tiéu chudn thuong
duve cung cdp nhanh hon leai phi tiéu chudn.

Db ga va dinh vi chi tiét trén may CNC chi
€6 mét muc dich la giir cho chi ti&t cing ving
va eung vi tri cho tat cd cde chi Uét trong mot
loat gia cong. D& gd duye thist ke dé gia cong
chi tiét trén CNC thueng rdt don giin, khong
can cac 16 dan hudng, 15 hoac thanh dinh vi.

Thoi gian cat got va ning suat

Thét gian cat trén mdy CNC, thudng duoe
goi la thoi gian chu ky, luon luén 6n dinh. Khae
v0i gla ¢ong thang thutng, trong do tay nghé,
kinh nghiém, vad s mét méi cua cong nhan
thutng @nh huéng dén chat lugng gia chng, su
gia cong CNC do may tinh diéu khién. Cong
viee bang tay rdt it, ¢6 1& chi gdm xac lap mdy,
cdp phéi va ldy chi tidt. Dai véi cdce loat gia
cong lin (gdm nhiéu chi ti€l cing loai), chi phi
ve thai gian khong san xuat duge chia déu cho
nhiéu chi ti&t, do d6 chi phi nay hiu nhy khong
ddng ké. Loi ich co bdn cia thdi gian cit én
dinh chii yéu xudt phit tir cac nguyén cong lap
lai nhiéu lan, trong d6 lich trinh san xuat vi sy
phén chia c4c chi tiét cho timg mdy cong cu co
thé duge thue hién rat chinh xae.

Ly do chinh d& cac cong ty dat mua may
CNC la tinh kinh t&, day la su diu tu nghiém
tic, va tinh canh tranh ludn ludn thutmg truc
trong diu cdc nhi quan ly. Cong nghé didy
khién s0 la phuong tién tuyét voi dé dat duoc
sy cai thién ro rét vé ning sudt lao dong va
tang chat lugng chung ciia cidce chi tidt gia cong.
Tuang tu cdc phuang tién khde, CNC ¢dn duoe
su dung mét cdeh hop 1y vdi cdc kién thie khoa
hoc. Khi eéng nghé CNC duge su dung ngay
cang rong rii, CNC khéng con 1a wu thé riéng
caa vai eong ty lgn. Cong Ly hudng vé phia
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trude 1a cong ty bigt cach st dung cong nghe
nay mét cdch hi¢u qua va ding dung trong sy
canh tranh cia nén kinh t& toan ciu.

Bé& dat mue dich tang v6 rét nang sual lao
dong, diéu quan trong 12 ngusi dang phai hidu
cae nguyén 1y ¢ ban clia cang nghé CNC. Cic
nguyén ly nay bao quit nhiéu linh vye, ching
han mach dién Wi, so d& bac thang phue tap,
logic mdy tinh, diéu khién tg dong, thidt ke
may, nguyén 1y eat got, .. Trong cudn sdch nay,
sy nhan manh sé@ tip trung vao cac cha dé lén
quan truc tiép vdi sy lap trinh CNC, va kign
thiie vé cdc may cong cu CNC thing dung nhat,
Trung tdm gia ¢ong va may tién (dai khi con
duge goi la Trung tam Tign). Su khio sdt ehat
lugng chi tiét 1a rat quan trong déi véi nha lap
trinh va nguei van hanh may, mue dich nay
duge phan dnh trong nhiéu vi du cu thé qua cac
chuong trong cuén sach nay.

CAC KIEU MAY CONG cU CNC

Hién c6 nhiéu kiéu may CNC, s6 It
ching loai may CNC tiang nhanh cung vdi su
phdt trién cia cong nghé tu dong hoa, rat khé
liét ké tat cd cde ung dung cia chiung. Cac
nhém mdy CNC bao gom:

C

May phay va trung tdm gia cong.
May tién va trung tam tian.

May khoan.

May doa va gia cang bién dang.
Mdy gia cOng tia Ira dién.

May dap cit.

May cit béing ngon iira.

Méay hanh trinh.

Mday cdt hién dang bing laser va tia nudc.
May mai tru.

May han.

May udn,...

odoLcccocLCOorf 0u

Trung tam gia cong CNC va may tién ducc
ding nhiéu trong edng nghiép. Hai nhém may
nay ¢6 thi phin gan nhu ngang nhau. Mét s§
nganh ¢6 nhu ciu cao hon vé mot nhém may,
tuy theo yéu cau clia ho. Ban cin nhd, cé nhiédu
kién mdy tién va trung tam gia cong. Tuy
nhién, eic bude lap trinh cho may dung la
tuong tu mdy ngang hodc may phay CNC don
gian. Ngay ca gida cdc nhém may khdc nhau,
nhié¢u ting dung téng quat va qui trinh lip
trinh néi chung 1a nhu nhau. Vi du, bién dang
duge phay véi dao phay mat diu ¢é nhiéu diém
chung véi médy cdt bién dang biing tia lita dién.



May phay va trung tam gia cong

S truc tiéu chudn trén mdy phay 1a 3, gobm
cde true X, Y va Z. Chi tiét trén may phay hau
nhut ludn ludn tinh tai, duge lip trén ban may
di dong. Dao cit quay, co thé dich chuyén lén
via xubng thedc vao va ra), nhung khong dich
chuyén hoan toan theo quy dao cat.

May phay CNC, thuémg la cdc may nho va
don gidn, khéng ¢6 boé ddi dac hodc cde tinh
nang tu déng hoéa, cong suit cua chdng néi
chung tugng doi thdp. Trong céng nghiép,
ching dude st dung trong phian xuong ché tao
dung cu, cho cde mue dich bao tri, hodc san
xuil hang loat nhd. Chung thuong duge thigt
ké dé gia cong bién dang, khdc vdi mdy khoan.

Trung tdm gia céng CNC duge st dung pho
bi€n hon, hidu qud hon so vdi mdy khoan va
méy phay, do ¢6 tinh linh hoat cao. Uu th&
chinh cda trung tam gia céng CNC doi véi
ngudi dung Ia kha nang chia nhém cdc nguyén
¢hng khac nhau va cing mot quy trinh xde lap
may. Vi du, khoan, doa, doa bién dang, cat ren,
gia cong bé mat va phay bién dang, déu duge
tich hgp vao mit chugng trinh CNC. Ngoai ra,
tinh linh hoat dude ting cudng bing su thay
dao tu déng, st dung bd thay dao d€ giam thoi
gian chay khing, phin 46 cho mat bén caa chi
tiel, s dung chuyén déng guay cuda cde tryc
phu va nhiéu tinh ndng khde. Trung tim gia
cong CNC co6 thé duge trang bi véi phan mém
déc biét diéu khién téc 49 cat va lugng an dao,
tudi tho dac cit, do tu déng trong khi gia cong
va diéu chinh d6 léch néu co, va cdc tinh ning
khac cho phép tiét kiém thoi gian va ting
ning sudt gia cong.

Trung tdm gia coing CNC ¢6 hai thigt ké ca
ban, ding va ngang. Khdc hiét chinh gitra hai
kiéu nay l1a ban chat cua nguyén eong co thé
thue hién trén may mét ciach hicu qua. Poi véi
trung tadm gia cong CNC kiéu ding, kigu gia
cong thich hop nhit la cdc chi tigt phang, 1ap
vdi dd gd trén ban mdy, hoidc kep trong mam
cap. Trung tdm gia cong CNC kiéu ngang
thuirng ding dé gia edng nhidu bé mit trén chi
tiét. Ching han vé hép bom va cace hinh dang
kigu khoi lap phuong. Gia cong nhiéu bé mat
trén cdc chi tigt nho c¢iing ¢6 thé duge thue hién
trén trung tdm gia cdng CNC kigu ding dugc
trang b1 ban may quay.

Cae bude lap trinh la nhu nhau ¢ho ca hai
ki&u thift ké, nhung kiéu ngang thudng can co
thém truc phu (thudng la truc B)., Pay 14 truc
dinh vi don gidn (truc chia d4) cho ban may
hoac la truc quay dong thoi gia cong bién dang.

Trong sach nay s& Lap trung vao cdc ung
dung trung tdm gia eong CNC kieu difng, vdi
mdt phdn dac bigt vé xac lap va gia ¢hng trén
trung tam kiéu ngang. Cac phuong phip lap
trinh nay cing cdé thé dp dung cho mdy phay
CNC nhé, may khoan va cit ren, nhung nha
lap trinh cdn xem xét gidi han cia ede may do.

May tién va trung tam tién

May tién CNC thudng la mdy cong cu ¢ hai
true, truc ding X va true ngang 7. Tinh ndng
chinh cua mdy tién khie bigt véi may phay 1a
chi tiéL guay xung quanh duing tam mdy.
Ngoai ra dung cu cat thudng tinh Lai, 1ap trong
ban xe dao di trugt. Dung cu ciit chay theo bién
dang cua quy dao dung cu cit duge lap trinh.
Péi vdi mdy tién CNC ¢6 dd ga phay, dugce goi
la dung cu cdt séng, dac phay c6 déng ¢d riéng,
¢6 thé quay trong khi true chinh tinh tai.

Thiét ké may tién hién dai ¢6 thé 14 ngang
hoide ding. Kiéu ngang phd bién hon kiéu
ding, nhung ca hai thiét k& déu ¢é muc dich
riéng trong san xuit. Méi kiéu déu c¢6 nhiéu
dang thiét ké&. Vi du may tién CNC kiéu ngang
c6 thé dugc thi€t k& vdi bang mdy ngang hodc
bing mdy nghiéng, kiéu thanh, ki€u ¢6 mam
ciip, kidu van nidng. BS sung cho cde phéi hgp
nay 12 nhiéu loat phu tung gidp cho may tién
CNC tro thanh may céng cu rat linh hoat. Néi
chung, cdc thiét bi phu, ching han u déng, g6i
tua cd dinh hosic di déng, do ga kep chi tiét, do
ga truc phay, .. déu la nhing thanh phan pha
bién trén may tién CNC, lam cho mdy trd nén
rat linh hoat va da nang, thuong duge goi la
trung tém tién CNC. Cac vi du lap trinh su
dung thuat ngd may tién CNC, nhung van chap
nhin moi tinh nang hién dai cua trung tam
tién CNC.

NMAN LUC SU DUNG CNE

Miy tinh va médy céng cu déu khéng ¢é tri
tué. Ching khong thé suy nghi, khong thé
danh gid tinh hudng theo ly tri. Chi ¢6 con
ngudi vdi ki€n thuc va ky nang xdc dinh méi ¢
thé thue hién diéu dé. Trong linh vue dieu
khién s8, cdac k¥ ning nay thuong thude vé hai
nhém ngudi, nhéom {dp trinh va nhém gia cong.
56 lugng va nhiém vu cua ho toy thude vao
cong ty, loai sén phdm va quy md san xudt. Tuy
nhién, cdc vi tri nay rat khac nhau, di nhiéu
cong ty két hyp ca hai nhém chice nang cho mét
ngudi, duge goi 1a ngudi {dp trinft/vdn hanh
CNC.
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Nha Iap trinh CNC

Nha lap trinh CNC {a nhan vit ed trach
nhiém I¢n nhét trong xuing may CNC. Nguai
nay thudng chiu trdach nhiém vé sy thanh cong
cua cong nghé diéu khién s6 trong nha may,
phu trich cic van dé lién quan dén sU van
hanh CNC. Du nhi¢m vu ¢6 thé thay ddi, nhung
nha lap trinh CNC cdn chiu trach nhiém vé cdc
tac vu lién quan dén sy sit dung c6 hidu qua edc
may CNC. Bdy 1a nhan vat chiju trdch nhiém
vé nang sudt va chat lugng vdn hanh CNC.

Nhiéu ngudsi lap trinh CNC 1a ede nha ché
lao may giau kinh nghiém thue tién vé van
hanh la co s¢ cho khd ning “gia cong” chi tidt
trong moi truong van phong. Nha lap trinh
CNC phai ¢6 khd nang hinh dung moi chuyén
dong cia dung cu cdt va nhan biét moi véu t§
€161 han 6 thé c¢6. Nha lap trinh phai cé kha
nang thu thap, phan tich, xi 1y vi tich hop méat
cach logic mot d@ 1idu da thu thap thanh
chuong trinh gia cong. Noi mét csch dan gian,
nha lap trinh CNC phai c6 kha niang quyét
dinh phuong phdp san xudt téi uu trong céc
diéu kién cu thé,

Ngoai ky nang gia cong vi cong nghé, nha
ap trinh CNC con phdi hiéu cic nguyén ly
toan hoc, dac biét 1a dp dung cac phuong trinh,
glai cdce gdc va cung tron, cae ham lugng giae.
Ngay cd vdi lap trinh duge may tinh hda, cde
phuong phdp lap trinh thi cong 14 co s¢ dé
higu ro phdn xuat Uir mdy tinh va didu khién
phan xuit do,

Phim chit quan trong cda nha lap trinh
CNC chuyén nghiép la khd niang lang nghe
dong nghiép, cac k§ su, ngudi vin hanh CNC,
nha qudn 1y. Kha nang dd la didu kién tién
quyét dé ban trg nén linh hoat hon, L d6 ¢
thé nang cao chat lugng lap trinh ONC cda
minh.

NGUDI VAN HANH MAY CNC

Ngudi van hanh may ¢ong cu ONC git cuong
vi b6 sung cho nha lap trinh CNC. Nha lap
trinh v& nguéi van hanh ¢6 thé 1a mot nguei,
diéu nay thuong duge dp dung trong cdc xudng
¢d khi nhd. Tuy hau hé&t cac nhiem vu cia thg
van hanh may cong cu ¢d dién da duge chuyén
giao cho nha lap trinh, nhung nguéi van hanh
CNC vin ¢6 cac trach nhiém dac thu, Trong
cdc trugng hap phd bi€n, ngudi van hanh chiu
trach nhiém vé dung cu ¢t va xdc lap may,
thay d6i cace chi tiét, thudng kém theo sU giam
sal trong khi gia cdng. Nhidu cong ty tien hanh
kiem tra chat lugng ngay tai may, ngudi van
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hanh mdy cong cu, dis bing tay hay may tinh
héa, déu phai chiu trach nhiém vé chat lugng
cong viée duge thue hién trén mdy daé. Mot
trong nhitng trdch nhiém rat quan trong cia
ngusi van hanh mdy CNC 1a bdo cdo cdc phat
hién vé ting chuong trinh cho nha lap lrinh.
Ngay ed voi kién thue, ky nang, sy tap trung va
kinh nghiém, chudng trinh da viét, vin ¢6 thé
duge c¢di tién. Ngusi van hanh CNC, 1a nguai
trifc tiép gia céng trén may, ¢6 thé nhan bidt
nhiing diéu can cai ti€n trong cdc didu kién cu
thé.

AN TOAN vO1 MAY CNC

Trén tugng clia nhiéu cong ty thuong 6
khau higu an toan v8i mét cau don gian:

Quy tac an toan thd nhat 1a

tudn theo moi quy tac an toan

An toan d day khong dinh huong theo lap
trinh hay gia céng. Ly do 14 an toan hoan toan
dée iGp. An toan c6 vi tri dic biél Ta huéng dan
hianh vi cta titng ngudi bén trong va ca bén
ngoal xudng ¢d khi. Thoat nhin, an toan lién
quan chiit ché véi sy gia cong, van hanh may,
va ¢o & cd sy xde lap may. Diéu d6 1a ding
nhung rd rang chua du dé bao dam an toan.

An toan la y&u td quan Lrong nhat trong lap
trinh, xdc 1ap mdy, gia cong, dung cu cit, ga
lap chi tiél, gidm sat, van chuyén, va thao tac
cua chinh ban trong cong viée hiang ngay d
xudng co khi. Su chi trong vé an toan khong
bao giv thira,

Thoat nhin, du¥ng nhu trong linh vue CNC,
an toan chi la van dé tha yéu. G day, hau het
déu i dong. Chuong trinh gia cong chay lap lai
nhiéu lan, st dung ciing loai dung cy cat, su xac
lap mdy don gidn, .. Toan bé didy nay cé tha
dan dén sy chi quan, tham chi coi thudng cac
quy dinh vé an toan. Quan diém do c6 thé c6
cie hiu qua nghiém trong.

An toan i chu dé 16n, ¢ vai diém rat quan
trong Lién quan dén hoat déng CNC. Tirng nha
ché tao mdy déu ean biét cdc nguy hiém cua
thiét bi dién va co khi. Buge thu nhit hudng
dén lam viéc an toan la khu vuc lam vige phai
sach sé, phoi vun, vét ddu ma, va céc loai rdc
khéng duge dé dong lai trén san xudng, Su cha
¥ dén an toan cd nhan la rit quan trong. Y
phuc qud réng, dé trang sic, khan quang, toc
daikhéng duge bao vé, sit dung ging tay khong
chuiin, vi cde tiéu tist khac, déu nguy hi&m
trong moi truong gia céng co khi. Sy bao vé
mit, tai, tay va chdn la ral cin thiét.

Trong khi may dang hoat dong, cic thist bi



bao ho phai ¢ dang vi tri, moi bd phan chuvén
dong déu duge che chan. Can dae biét cha v
xung quanh ede true quay va cdac bé doi dao cit
tu déng. Cde bd phin khac ¢6 thé gay nguy
hiém bao gbém hé thing cdp phoi va ldy sin
phiam, bd chuyén tai phdi edt, khu vue didn dp
cao, Wi ndng, . sy ngat nd kél cac khoa lién
dong. hodc cde tinh ndng an toan khic ludn
ludn nguy hiém, va bat hop phip, néu khéng
dugce phép cua ngudrt ¢o trach nhiém,

Trong lip trinh, su quan sdt cdc quy dinh
an Loan eing rat quan trong. Su chuyén déng
cua dung cu cat co thé duoce lap trinh theo
nhiéu cdch. Toe dé va lugng an dao ¢é tinh thue
tien, khong chi “chinh xdc” theo toan hoc
Chiéu sdu ciit, cde dac tinh dao cat, tat ed déu
¢6 anh hudng dai véi tinh an tean chung.

HINH HOC MAY
Hé toa do tay phdi

Trén truc sé, goc phdan fiz va cdce truc, diém
gbe toa db chia ting true thanh hai phan. Pigm
zero — gée toa dé — phan chia gitia phan duvng
via phan am cua true toa dé. Trong hé toa do
lay phai, true dwong bat diu tu diem gde va
hudng vé bén phdi ddi vdi true X, hudng (én dsi
vai true Y, va huidng dén diegm chiéu vudng géc
doi vdi true 7. Cae chiéu nguye lai 1a am.

Néu dat hé toa do nay 1én ban tay phai,
ching sé tuong ung chiéu tir goe dén ddu ngén
cdi hofdc ngoén tré va ngin girta. Ngon cdi
huéng theo chiéu X, ngdn tré chidu Y via ngén
gitra la chiéu Z.

Hau hét cic may CNC déu duge lap trinh
vdi phuong phdp toa do fuyét doi, dua trén géc
toa 4o X0Y0Z0. Phuong phdp toa dé tuyét doi

XZ PLANE = MAT PHANG XZ
XY PLANE - MAT PHANG XY
¥Z PLANE = MAT PHANG vZ

Hinh 1.1. Hudng tiéu chudn cta cac mat phdng va
cac truc mdy CNC

tudn tha chit ché ede nguyén téce cua hé toa do
vubng goc (FHé toa dé Descartes).

Hinh hocndy 1a quan hé caa cde khoang
ciach gitta diém cd dinh (rén mdy va diem lua
chon trén chi tiét. Hinh hoc may CNC thuong
st dung hé toa do tay phiii chiéu true duong va
am duge xdce dinh bang quy uée chigu. Nguyén
tic cd ban d6i vdi true Z la day luon luon la
true. ma theo truc dé ¢ thé gia cong 16 don
gian vdi dao mot ludi cdt, chang han khoan,
chudt, EDM hoeac chium laser. Hinh 1.1 minh
hoa su dinh huéng diéu khién ctta mdy edng cu
kigu XYZ.

Binh hugng truc - phay

Mdy 3 truc c¢o ban st dung ba truc diéu
khién chuyén déng, d6 1a truc X, true Y va fruc
Z. Truc X song song v6i chiéu (kich thude) did
nhat cia ban may, truc Y song song vdi chiéu
(kich thudce} ngdn nhit clia ban may va truc Z
la chuyén déng cia true chinh, Trén Lrung tam
gia cong dimg, truc X la chiéu doe ban may,
truc Y la chiéu ngang va truc Z la chidu truc
chinh. Do1 vé1 trung tam gia cong ngang, thuat
ngd hoi thay déi so thiét ké cua ede miy nay.
Truc X 1a chiéu doc ban may, truc Y lia chiéu
eiit, va truc Z la chiéu truc chinh. May ngang ¢é
thé dugc coi la may ding khi quay 90" trong
khéng gian. Tinh ndng bé sung cua trung tam
gia cong ngang la truc phan d¢ B. Cde truc may
CNC ding duge minh hoa trén Hinh 1.2

z-l'

Y+ .

X+

~x

.
|
!
i

Hinh 1.2. Cac truc may coa
trung tam gia cong CNC dung.

Binh hwény truc - tign

Hau hét cdac may tien CNC déu ¢6 hai true
X va Y va c6 thé ¢6 thém cdc truc phue. Truc
thit ba, truc C, dudce thiét ké cho cde nguyén
cong phay va la thy chon trén may tien CNC.

Diéu phé bién d6i véi cdc may tien CNC
trong cong nghiép 1a sy dinh hudng kép cua cdc
truc XY May tién duge chia thanh méy tién
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Hinh 1.3. Cdc truc may cia may tién ftrung tam
tién} CNC

trude va sau. May tién trudge tong tif may tién
¢ dién. Moi kiéu may tién c6 bang mdy
nghiéng déu la may tién sau. Ky hiéu cic true
c6 thé khong tudn theo cde quy tdc todn hoe.

Cac truc phu

Kiéu may CNC bat ky déu cé thé duge thiét
ké v61i mot hode vai truc bs sung, thutng duge
coi 1a ede true phu véi ky hidu U, V, va W. Cac
truc nay thudng song song vdi cice truc chinh X,
Y, va Z tuong ing. D61 vdi cdc irng dung quay
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Hinh 1.4. Quan hé gita cdc frific may chinh va phu

hoac phan 49, cdc true phu duge ky hidéu ta A,
B, C khi quay quanh true X, Y vi 7 tuong ung.
Chiéu ducng cua true quay thoace phdn do) la
chiéu tién cia ren phdi theo chiéu duong cua
true X, Y hodc Z. Quan hé gidta cac truc chinh
va true phu duge néu trén Hinh 1.4,

Cdc vector tdm cung (tron) khong phai la
cac true thure su, nhung ¢é quan hé véi cie truc
chinh XYZ. biéu nay seé duge trinh bay chi tigt
trong Chuong 28.



PHAY GNC

Nhiéu kiéu may ONC duge si dung trong
chng nghiép, da sé la trung tam gia cong CNC
va ndy tién CNC. Tiép sau chung 1a cde may
gla eong Lia lua dien EDM, may tao hinh va cdce
may cd thiél ké ddc biét. Tuy trong tam cda
cudn sdch nay la hai kiéu may chiém phan lon
thi trudng, nhung nhiéa v tudng Lhun" cung
duge ap dung cho cac trang thiét bi CNC khac.

MAY CNC - PHAY

Noi dung vé may phay CNC rit nhidu, ¢
thé trinh bay trong hang chuc cudn sach. Moi
may cbng cu ti may phay don gian dén may chép
hinh 5 truc déu thudc loai nay. Chang khdc
nhau vé kich ¢, tinh ning, tinh thich hop d8i
Va1 cie nguyén cing xac dinh,. nhung déu co
mjt diém chung — cae true chinh eda ch g fa
frie X va true Y, vi ly do do ching duge gol 1a
miy XY.

Trong nhém mdy XY con ¢6 may gia cong
tia lda dién (EDM), mdy cat bang laser va tia
nude, may eat bang ngon lita, may hanh trinh..
Tuy ching khong duge phan loai theo may
phay, nhung duge néu ra ¢ day do phan tin cdc
k¥ thuat lap winh ap dung cho may phay déu
ddng nhat vdi cac kitu may dé. Vi du ro nhit la
gla cong bién dang, quy trinh phd bién déi vai
nhiéu may CNC.

Mady phay ¢6 thé duge dinh nghia nhu sau:

May phay ia may cong cu ¢o kha nang chuyén
dong cat dong thdi, st dung dau phay lam dyng

cuy cét chinh, doc theo it nhit hai truc trong cung
thai diém,

Pinh nghia nay khéng bao gém may cp
khoan, do thiét ké cua chang chi xét dén vi trf
ma khong tinh dén bién dang. Pinh nghia cing
khong gom mdy EDM va cac loal mdy cil khac,
do ching c6 kha nang gia cong bién dang
niumg khong su dung dau phay. Nguii dung
nhimg loai miy d6 van ¢6 nhiéu diéu bé ich tir
cic n61 dung duge trinh bay treng sach nay.
Céc nguyén tde chung ¢ day déu ci the ap tung
cho hau hét cde mdy eong cu CNC. Vi du, may
EMD sut dung dutrng kinh day (dién cue) cit rat
nhé. Mdy cit laser st dung chum laser lam
dung cu cidlt, ciing ¢6 duvng kinh cho trude,
quyét dinh chiéu rong ranh cat. Néi dung sé
tap trung vao cde may cong cu cat goi kim loai
su dyng nhiéu kidu ddu phay khdc nhau lam

dung eu chinh dé gia céng bién dang. Do diu
phay cd thé =it dung theo nhidu cach, trude hél
ban hay khdo sat cdc ki€u mdy phay théng
dung.

Cac Kiéu may phay

My phay c6 thé duge chia thanh ba nhém
chinh

0 Theo s& truc — hai, ba, hodc I6n hon
O Theo hudng truc ~ ding hodc ngang
O Ca hodc khdng cd bd thay dap

May phay véi chuyén déng truc chinh
lén [xudng, duve goi 14 mdy phay dang. May
phay ¢¢ chuyén dong truc chinh vao/ra, la may
phay ngang (Hinh 2.1 va 2.2}

Céc dinh nghia don gian nay chuw phan
dnh dung thie t& dang dién ra trong ché tao
may cong cu hién nay. Céng nghiép mdy cong
cu lién tuc phat trién. Cde mdy méi va manh

Hinh 2.2. S0 d6 trung tam gia céng CNC ki6u ngang
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hon duge thidt k& va ché tao trén toan thé gici
ngay cang nhiéu tinh niang hon.

Hau hét cde mdy hien dai dugc thidt k& d&
gia cong phay déu c6 kha nang thue hién nhidu
nguyén cong, khong chi ¢é phuong phip phay
truyén théng. Cdc mdy nay con ¢6 nhiéu tinh
nang tich hgp, ching han khoan, chudt 15, cit
ren, gia ¢dng bién dang, .. ching cé thé duge
trang bi v&i hop chia nhiéu dao, bd thay dao
hoan toan ty déng (ATC), bo thay chi ti&t
(APC), va bo diéu khién may tinh hoa (CNC),
Mt 53 kiu mdy con ¢6 cic tinh nang bé Hung
chang han giao dién robot, ¢ip va 18y phéi ty
dong, hé thong do va cdm bién, cdce tinh nang
gia cong Lie do cao va nhiéu dace tinh khdc cta
cong nghé hién dai. Cau héi la ¢de may cong cu
tich hgp nhiéu tinh nang tién tién cé thé dLrUL
coi 1a mdy phay CNC don gian? Chde ¢hén la
khong. Cac may phay ¢é it nhat la vai tinh
nang tién lién, tré thanh nhém may cong cu
mo1— Trung tam gie cing CNC. Thuit ngir nay
chi lién quan dén CNC, hoan toan khéng cé
trung tam gia cong bang tav.

Truc may

May phay va trung tdm gia céng o it nhat
ba truc X, Y, vi Z. Mdy sé trd nén linh hoat
hon néu cd thém truc thy tu, thubmg la Lruc gquay

hodc phan d¢ tky hic¢u la true A déi véi may

ding va true B d6i v6i mdy ngang). Cé thé dat
duge tinh linh hoat cao hon v6i may nam truc
hode nhiéu tryec hon, May don gidn v6i nam
true ¢d the doa 16, gom ba truc chinh, mét truc
quay (thutong la truc B} va truc song song véi
truc Z (ky higu la truc W). Tuy nhién mady phay
bién dang 5 true linh hoat va phie tap la kiéu
duge dung trong eomg nghiép may bay, can co
su chuyen dong cdt dong théi nhiéu true dé gia
cong cde hinh dang phire tap, cic mat cong 161
va lom.

Truge day cde thuat ngd may hei va bdn
truc hode may ba va bdn tryc duge dung dé
biéu thi kiéu mady vdi chuyén dong cit dong
thoi LAt ca cde true eon nhidu han ché. Vi du
may dung 4 truc, cd ba truc chinh [a X, Y, Z va
ban phéan d6, duge goi la truc A. Ban phan do
diung dé dinh vi, nhung khong thé quay déng
thoi véi chuyén déng cia cdce true chinh. Kiéu
mdy nay duge goi 1a mdy ba va bean truc. Nguge
lai, may tuong tu nhung phic tap hon duge
trang bi ban mdy quay toan phan, duve thiét
ké 1a may bon true. Ban quay ¢6 thé chuyén
dong dong thoi véi chuyén dong cdt cua cae
truc chinh. Bay la vi du vé& mdy cdng cu “bon
truc” thue sy,
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Méi trung tdm gia eong déu cé cde die tinh
ky thuit do nha ché tao mdy cdng cu cung cép,
Nha ché tao liét ké nhidu dac tinh k§ thuat,
cho phép dé dang so sanh mdy nay vdi may

khdc.

Trong hé théng phay, ¢é ba kidu may cong
cu phi bién:

U Trung tdm gia ¢bng CNC kidu thing—\MC
O Trung tim gia cong CNC kigu ngang— HMG
O May phay doa CNG kifu ngang

Céc phuong phap 1dp trinh hiu nhu khéng
khac nhau giita cdc kiéu may, tri ede tiy chon
bé sung va phu tung dac hiét. Cac khac biét
chinh bao gom huéng cia cdc true may, truc
phu dé chia d6 hodc quay, kiéu nguvén chng
thich hgp trén timg loai may, ki€u trung tam
gla cong thong dung nhdt — Trung tém gia
cong dung (VMCj ¢6 thé dai dién cho cdc may
khdic trong nhém nay.

Trung tam gia cdong diing

Trung tdm gia cony ding duge st dung chi
yeu cho kiéu gia cdng phing, chang han cidc
tdm, hau hél qua trinh gia cong duge thue hign
chi trén mét mat cua chi tiét trong mot xac lap
may.

Trung tdm gia edng CNC kiéu ding (VMC)
con ¢é thé dugce str dung véi truc thir tu, thuang
la dau quay 1dp ngang hoac ding, tuy theo yéu
cau va kifu mdy. Truc thd tu nay c6 thé duge
dung dé phan dé hodc quay toan phan Néu két
haop vél u dong, true thit tu trong cau hinh dung
€6 thé duge dung dé gia cong cde chi tiet, dai
can dd & ca hai dau.

Hau hét cde thg van hanh trung tam gia
cong ding déu lam viée véi edu hinh ba truc va
ban mdy khéng ¢6 true thy .

Dudi géc do 14p trinh, ban can chd y it nhat
hai van dé:

Q MOT - Lap trinh ludn udn xac dinh vi tri tg diém quy
chiéu theo tryc chinh, thay vi theo chiéu thg vin hanh.
Didu nay co nghia 13 diém chigu I3 chigu thing xuong
theo goc 90° hudng dén ban méy dé trién khai chuyBn
ddng cla dung cu cit. Nha 4p trinh ludn (udn nhin mat
trén cla chi tidt gia cong.

O HAI - Cac ddu mSe dinh vi trén may bifu thi chuyén
déng thea chiéu duong va dm cla cac truc may. DAl vai
fap trinh, cdn bd qua diu méc nay, ching chi bigy thi
chigw gia ¢bng khong bidu thi chidu l&p trinh. Cac chifu
ip trinh hodn toan nguoc vai cdc dau mée trén may
thng cu.



Trung tam gia cong ngany

Trung tdm gia céng ngang con duege phan
loai la cdc may van ndng nhiéu dung cu cét,
duge dung cho cde chi tiét hinh khéi, hdu hét
cde quy trinh gia cdng duge thyc hién trén
nhiéu bé mit trong mét xdc lap may.

Noi chung, ¢é nhiéu ing dung trong linh
vie nay, thutng 14 cac chi tiét 1on, chdng han
vo hop bom, vé hép s8, block dong co dot
lrong.. Trung tAm gia ¢éng ngang ludn luén c6
ban phan d¢ dac biét, thuting ¢6 b thay dao va
cic tinh ndng khac,

Do tinh linh hoat va phic tap cia ching,
cac trung tadm gia céng ngang ¢6 gid cac hon

Duci gée d¢ lap trinh, cé nhidu khée hiét
dédc thi, chd yéu lién quan téi b thay dao tu
dong, ban phan do, va trong mét sé trudng
hgp, cdc phy ting bd sung tinh nang. Tat cd
cac khac bhiét nay déu tuong d6i nha. Viet
chuong trinh cho trung tam gia c¢éng ngang
khong khdc véi viét chuong trinh cho trung
taim gia cdng duang.

May phay doa ngang

Phay doa ngang ciing 13 mdy CNC. May
nay kha giong trung tdm gia ¢céng ngang CNC,
nhung 6 cac khae biét rieng. Néi chung, may
phay doa ngang thi€u mét s6 tinh nang chung,
chang han bo thay dao tu déng. Cong dung
chinh cia mdy 1a thuc hién cac nguyén cong

nhiéu so v6i trung tam gia cong dung.

Bang 2.1 Trung tam gia cong dung va ngang — cac dic tinh Ky thuat

Déc tinh Trung tdm gia cdng dirnp Trung 1@m gia céng ngang

56 trug 3 tryc (XY7) 4 truc (XYZB)

. s . 780 x 400 mm 500 x 500 mm
Kich thude ban may 31 x 16 inch 20 x 20 inch
S8 dung cu cat 20 36

. . . 575 mm 725 mm
Hanh trinh euc dai truc X 99 5 inch 285 inch

. . . 380 mm 560 mm
Hanh trinh cuc dai truc Y 15 inch 29 inch

. . . 470mm 560 mm
Hanh trinh cuc dai trug Z 18 5 inch 22 inch
Goc phdn dd ban may N/A 0.001 do
Tdc dd true chinh 60-8000 v/ph 40 - 4000 viph

. - . AC 7.5/5.5 kw AC 11/8 ki
Gong suat tryc chinh AC 10/7 HP AC 15/11 HP
Khodng cach mii truc chinh — 150-625 mm 150 - 710 mm
ban may — truc 2 6-24.8 inch 6 - 28 inch
Khoang cach mii trug chinh - 430 mm 30 - 560 mm
ban may - truc ¥ 17 inch 1.2 — 22 inch
Bg ¢bn trug chinh Na. 40 No. 50
Kich ¢d can dao BT 40 CATS0

Khoang tfic d6 cit

2-1000 mmi/phit
0.100 - 393 in/ phit

1 - 10000 mm/ph
0.04 - 393 in/ph

Tc d6 chay ngang nhanh

30000 mm/ph {XY)-24000 mm/ph (2)
1181 in/ph (XY} — 945 inph (7)

30000 mm/ph (XY) - 24000 mm/ph (2}
1181 in/ph (XY) - 945 infph (7)

Chon dung cu cit

B3 nhd nglu nhién (RAM)

B nhd ngau nhign (RAM)

L . 80 mm (rong 150/ § dao réng) 105 mm
Butng kinh dao cat max 3.1510n {rBng 5.8/ 8 dao rong} 4.1 inch
e ,v 300 mm 350 mm
Chigu dai dao cdt max 11.8 inch 13.75 inch

. 6 kg 20 kg

Treng fugng dao cit max 12 Ibs 44 Ips




doa, dic biét 14 doa 16 sau. Vi 1y do d6, doan néi
dén truc chinh duge thie hién bang éng long
vdi thigt bi dac biét. Tinh nang thd hai la true
song song véi truc 4, duge goi la true W. D co
truc tht nam (X, Y, Z, B, W) nhung may phay
doa ngang van chua phai 12 may ném truc thue
su. Truc Z (6ng 16ng) va truc W (han mdy) lam
viée theo hai chidu nguge nhau, dé chung 6 thé
duge ding cho cac chi tidt 16n va cde khéng
gian kho véi 161, Piu d6 con c6 nghia }a trong
khi khoan, ban may tién veé phia 6ng long. Ong
nay la moét phan lap v6i truc chinh. Ong 1éng
trong truc chinh -6 noi dung eu cit quay, con
chuy€n déng vao/ra do ban may thue hién, Ban
hay suy nghi phuong phdp thay thé trén may
phay doa ngang, néu éng 1dng qua dii sé giam
dd bén va tinh cing ving. Gidi phdp 1& chia
chuyén déng truc X thanh hai phin — éng long
doc theo truc Z chi chuyén déng phan hanh
trinh huéng dén ban mdy va chinh ban may,
truc W mdi, sé& chuyén déng phan hanh trinh
huéng dén truc chinh. Ca hai sé gap nhau &
phén cua chi tiét e6 thé dugc gia cong sit dung
toan bd ngudn dao cat.

M4y phay — doa ngang c6 thé dugc goi la
mdy CNC 3% true, nhung chiac chidn khong
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phai la may CNC 5 true, di ¢6 thé d&€m sé true
la nam. Cace budce lap trinh trén may phay dea
ngang tuong tu ifrung tam gia céng ding va
ngang.

Cac dac tinh ky thuat théng dung

Bdng 2.1 liét ké cde dic tinh ky thuat phd
bién cta Trung tédm gia cong ding CNC va
trung tim gia cong ngang CNC. Cac dac tinh
k¥ thuat nay duge x€p trong hai cot chi dé
thudn tién, khéng nham muc dich so sanh. Pay
la hai kiéu may khac nhau vdi céc dac tinh
riéng, khong thé va khong nén so sanh. Pé so
sdnh cdc mdy cong cu clung loai, nha ché tao
cung cdp cdc bang dic tinh k¥ thuit la co sg dé
so sdnh. Cdc bang nay liét ké dg lidu da kiém
dinh, cht y&u la di {igu k¥ thuat, bidu thi cac
tinh nang chinh cua tirng may. Su so sdnh chi
nén thuc hién giita hai mdy cung loai ching
han gita hai trung tdm gia cdng ding hodc hai
trung tam ngang, va sy lya chon dua trén nhu
cdu gia cdng thue 18 cda xudng co khi. G day s
tdp trung chi ¥ vao cdc dic tinh k¥ thuit cdn
thiét ddi vdi nha l4p trinh va thg van hanh
CNC. '



TIEN CNC

MAY CNC - TIEN

May tién la mdy cong cu phé bién trong
moi xuong co khi. May ti¢n duge dung dé gia
cong mat truc hoac cén, chdng han truc, vong
chan, banh xe, 13, ren,.. Nguyén céng tién théng
dung nhat la eit bo vat lidu tir phai true, sd
dung dao tién dé ¢it mat ngoai. M4y tién con
duge dung dé gia cong 15, cdt ranh, cit ren,..
néu dung dung cu edt thich hgp. Mdy tién quay
(revolve} thuang ¢6 kha nang gia céng y&u hon
may tién thong dung, mbi lan chi 14p mét hoac
hai dao cdt, nhung nang lic gia céng l¢n hon.

Gia cong tién phd bi€n duge diéu khién
bang hé théng CNC sit dung cdc mdy trong
céng nghigp duge goi ta trung tdm tien CNC
hodc don gidn 1a m4y tién CNC.

Thuat nglr “trung tam tign CNC” it duge sit
dung nhung cé ¥ nghia chinh xdc hon, duge
hiéu 1a mdy tién may tinh héa (may tién CNC)
¢6 the duge ding cho nhiu nguyéen cong chi vdi
m{t xdc lap mdy. Vi du, ngoai cac nguyén cing
tién tiéu chudn, nhu tién mat ngoai, tién 16,
may tién CNC con c6 thé duge dung dé khoan,
cit ranh, cit ren, cha gai nham, danh bong.
Mdy c6 thé duge diung trong céc ché dé khdc
nhau, chang han gia céng véi mam cap, éng
kep, cAp phoi thanh, hodc gitra cac tdm, ngodi
ra con c6 nhiéu t§ hgp khdc. May tién CNC
dugce thiét k&€ d€ 14p nhiéu dung cu cit trong
gid xoay, ching c¢6 thé ¢6 dé ga phay, mam cip
phén d9, truc phu, u dong, goi tua va nhidu
tinh néng khdc, c6 thé khéng ¢6 trong may
tién truyén thdng. Mdy tién vgi hon ban truc
bdt d&u tré nén phd bién. Vi cde tién bo lién
tuc trong c¢éng nghé may cong cu, ngay cang
nhiéu mdy tien CNC trén thi trudng duge thiét
k& dé thyc hién nhiéu nguyén cdng trong mot
ch€& do xdc 1ap may, da s6 cdc nguyén céng dé
trude day chi thye hién trén may phay hodc
trung tim gia cong.

Cac kidu may tign CNC

V& cg ban, may tién CNC ¢6 thé duge phan
loai theo kiéu thiét k& va theo g6 lugng truc.
Hai ki€u ¢ ban 1a may tien CNC ding va may
tieén CNC ngang. Trong d6, kiéu ngang théng
dung han trong sdn xut va trong xudng co khi.
Médy tién CNC ding (d6i khi bi gei sai 14 mdy
phay doa ding) it phd bi&n hon nhimg khang

thé thi€u d6i vdi chi tiét gia cong dudng kinh
l¢n. Béi véi nha lap trinh CNC, hiu nhu khong
¢6 cdc khac biét trong phuong phap lap trinh
gitrta hai kigu may do.

86 hugng truc

Su phan biét co bdn gita cic mdy tien 1a s
lugng céc truc ¢6 thé lap trinh. M4y tién ding
CNC ¢6 hai truc trong hau h&t cac thist k& hién
nay. Mdy tién ngang CNC thutng duoc thist ké
vdi hai true lap trinh, ngoai ra con c6 3 true, 4
truc, 6 true, d€ tang tinh linh hoat khi gia cong
cdc chi tigt phue tap.

May tién ngang CNC 6 thé duge phan loai
theo ki€u thigt k& k§ thuat:

Q  May tign trudc | ... ki€u may tign thuong

O May tién sau Kigu may tign vdi bing may

nghiéng dic thi.

Kiéu bdng may nghiéng rit théng dung
trong gia cong chung, do thiét k& nay cho phép
phoi tién roi cdch xa ngudi van hanh CNC va
néu c6 sy ef, chi tiét gia cong sé roi xudng khu
vic an toan, huéng dén bang tai phoi.

Gilra hai loai bang médy phing va bang may
nghiéng, mdy tién trude va sau, thist ké may
tién ngang va ditng, con ¢6 cac kitu mdy tién
khdc. Nhém nay phan loai may tien CNC theo
s0 lugng truc, c6 18 1a phuong phap phan loai
don gidn nh4t va phd bién nhat.

KY HIEU TRUC

M4y tign CNC duge thiét ké véi hai truc
tiéu chudn la truc X va true Z. Hai tryc nay
vuong géc vdi nhau va biéu thj chuyén déng
tién hai trye. True X con bidu thi hank trink
ngang cia dung cu cdt, tryc Z biu thi chuyén
dong doc. T4t cd cac dung cu cit déu duge ldp
trén & dao, ¢6 thé bén ngoai hoac bén trong. Do
thiet k& nay, § dao ¢6 tdt ca cic dao sé dich
chuyén doc theo cac truc X va v, nghia la moi
dung cu cat déu trong ving lam viéc,

Tuén theo cdc tiéu chuan duge thist lap cho
mdy phay va trung tam gia cong, truc may
ngang la chuyén dong lén/xuéng theo truc X,
va chuyén dong trdi/phdi theo truc Z khi quan
sdt tU vi tri ngudi van hanh. Pidu nay dugc
minh hoa trén cdc Hinh 3.1, 3.2 va 3.3.
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Hinh 3.1 Cau hinh may tién CNC 2 truc bang may
nghiéng — kiu sau
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Hinh 3.2 Cdu hinh may tién CNC vdi hai & dao

Hinh 3.3 Sd dd may tién dung CNC

Diéu nay la dang cho cd hai kiéu mdy tién
trude va sau, va cho cdc méy tién cé hon hai
truc. Mat mam cip duge dinh hudng thing
diing {vuéng géc} vdi dudng tdm truc chinh caa
mdy tién ngang. Mdy tién ding, do thiét k&,
quay 90°, mat mam cap dinh hudng ngang vai
duting tdm true chinh dung.

Ngoai cdc truc X va Y, mdy tién nhiéu true
¢6 cac md ta riéng cho timmg truc phu, vi du, truc
C thutng la truc thd ba, duge diung cho cdce
nguyén cong phay, st dung cac dung cu sdng.
Chuong ké tiép s& trinh bay chi tiét vé hé toa
d6 va hinh hoc may cong cuy.
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May tién hai truyc

Pay la kiéu may Lién CNC phd bién nhat.
B4 phan kep chi Liét, thugng 14 mam eap, duge
lap ¢ bén trai may (phia trdi cua ngudi van
hanh). Kiéu sau, vdi ban mdy nghiéng, 1a thiét
ké thong dung nhat. Poi v6i mot so dang gia
cdng dac biét, chang han trong cong nghé dau
khi (tién cic ddu dng), bing may phang cd thé
thich hop hon. Dung cu cét (dao tién) duye lap
trong 6 dao phan do c6 thiét ké dac biét, ¢ the
lap 4, 6, 8, 10, 20,.. dao cat. Mot s may tién
loai nay co hai 0 dao.

May tién ha truc

Mady tién ba truc vé cd ban 1a may hai truc
e6 thém mdt true phu. Truc nay thudng duge ky
hiéu la C trong ché dé tuyét doi ttruc H trong
ché do sd gia) va co thé duge lap trinh toan
phan. Néi chung, truc thit ba duoe diing cho cac
nguyén cong phay — ngang, cit ranh, khoan 19
tron, cde mit lue gide, cde mat bén, ranh xodn...
True nay ¢6 thé thay cho mdt s6 nguyén cong
don gidn trén may phay, giam thdi gian xac
lap mdy. Nhiéu kiéu mdy cd mdt s& gidi han, vi
du nguyén cong phay hoic khoan chi eé thé
thue hién ¢ cde vi tri chia ra W dudng tam dao
cdt dén dudng tAm truc chinh (trong pham vi
méit phing gia cong), mit s6 may khac 6 cac
diu chinh léch tam.

True thit ba ¢6é dong co dién riéng nhung
dinh mite cong sudt tuong ddi thap so véi da sb
cdc trung tam gia cong. Han ch& ké ti€p ¢ the
la 6 gia nhoé nhat cua truc tha ba, dac biét 1a
cde may ba true kidu cii. 86 gia nho nhat khoang
1% chdc chédn 1a hiru dung hon so véi s6 gia 2°
hodc 3° . Cde mdy ddi méi ¢6 s6 gia 0.1%, 0.01°
va 00017 . Né6i chung, mdy tién ba truc cé s6
gia goc nho, cho phép chuyén dong quay dong
thai, Cdac mdy c6 gid tri sé gia nho thuong duge
thiét k& chi ¢é cif chiin true chinh dinh hudng.

Duéi géc dd lap trinh CNC, khéng dat hoi
nhiéu kién thae bd sung khi lap trinh gia céng
trén mdy tién. Cac nguyén ly chung vé mdy
phay va nhiéu tinh nang lap trinh cing duge
4p dung cho cdc may tién, ké ca cdac chu ky ¢o
dinh va céac thi thuat di tat.

May tién hon truc

Theo thiét k&, mdy tién CNC bén truc la
hoan toan khdc vdi may tién ba truc. Vé
nguyén tdc, l14p trinh cho may tién bén truc
thue chit 1a lap trinh déng thoi cho hai mdy
tién hai truc. Didu nay co vé hoi la, néu ban
chua hiéu nguyén ly may tién bén truc.



(J day thue su ¢6 hai diéu khién 1va hai tap
hop XZ), moi cap true X7 ¢6 mét didu khién
rieng. Chi méiL chuong trinh ¢6 thé duge dung
dé gia cong duong kinh ngoai (ODY va chuong
trinh thy hai gia cdng mdt trong (1D - dutng
kinh trong). Do may tién hén truc ¢ thé gia
cang Vil tung cdp true mdf each doe lap, O va
ID ¢6 thé duge gia edhng cing mot lic, dong thaoi
thue hién ea hat nguyén cong. Céde yéu to chinh
dé Iap trinh thanh eéng cho mdy tién bén truc
la su phol hop cde dung cu va cde nguyén cong,
thdi chuAn chuyén dong cia céc dung cu cdt va
kién thiic co ban vé cang ngheé.

Vi nhiéu 1y do, ¢d hai cap true khang thé
lam viéc trong toan bo thai gian. Do han ché
ds, ean ¢6 cde tinh nang lap trinh dac biét,
ching han cde mi ché dong bd héa (thuing la
ham phy M), kha nang uéc lugng thin gian méi
dao cdt hoan 4t tiing nguyén cong, .. J day cdn
¢6 su dung hoa, do chi miéf tée dé true chinh co
thé duge dung cho ca hai dao cat hoat déng, va
lugng dn dao 14 déc lap cho ci hai cap truc.
Diéu nay 6 nghia 1a mdt 6 nguyvén econg khong
thé thyue hién dong thai.

Khéng phal moi nguvén céng tién déu cé
thé thyc hién trén may tién bén truc. Nhidu
truong hop gia chng trén mdy tién hin truc sé
¢o hiéu qua thap hon va chi phi cao hon so véi
mday tién hai truc.

May tién sau truc

May tién CNC sdu truc 1a mdy tién duoc
thiét k& dic biét vai hai & dao va tap hop ba
truc/d dao. Thiét ké nay phdi hop nhiéu tram
dung cu cat, da s duge truyén dong bing dong
ed, va cdc kha nang gia cing nguose. Su lap
trinh loai may tién nay tuong tu lap trinh déng
thai hai mdy tién ba true. Hé thong diéu khién
cung cap su domg bo héa mot cdch tur dong ty
theo véeu cau.

May tign CNC sdu truc ¢ nhé dén trung
binh duge dung nhiéu trong cdc xudng gia cong
ren va cde chi tiét nhé véi so luong 1an.

TINH NANG VA BAC TiNH KY THUAT

Cde nha ché tao thuéing cung eap cho khach
hang bang iinh ndang va ddc tinh k¥ thudt vai
nhidu di liéu quan trong da ducce kiém tra.

Bac tinh k¥ thuat may tién CNC

Mav tién ngang CNC thong dung vdi hai
true va thiét k& bang may nghiéng, ¢ thé ¢é
cac dac tinh k¥ thuit nhu sau.

Bang 3.1. Ddc tinh ky thudt may tién CNC

Bdc tinh Dix liéu
" Hai (X, Z) hoidc
54 lugng truc ba (X, Y. 2)
B¢ quay cue dai bang may zgst?sr?nrgh
Budng kinh tién max 1?3536Tn”;h
Chidu dai tién max 251’555”i1n”;h
L& truc chinh 38354Tn”2h
Cung lugng thanh 27?19rri1nn;h
S8 dao cit 12
C8 dag vudng 25 mm (1 inch)
. @ 40mm
(G dao 1o @ 157 inch
Théi gian phan d6 0.1 gidy
Hanh trinh trug theo X 8227% m?n
Hanh trinh troc theo Z 215;;1?
Tée d¢ dich chuyén ngang 16000 mm/phit
nhanh trén truc X 629 in/phit
Tdc 4 dich chuyén ngang 24000 mméph
nhanh trén trye 72 944 in/ph

0.01 ~ 500 mm/ph

Lugng an dao 0.0001-19 68 in/ph

254 mm

CG mam cap 10 inch

AC 15/11 kW
AC 20/14.7 HP

35-3500 w/ph

3.001 mm
0.0001 inch

Béng cd truc chinh

Toc dd truc chinh

S& gia i thigu (min}

Piu co d6ng oo

S0 dung ey ¢it quay 12

Toc do quay dao cit 30 — 3600 v/ph

] AC 3.7/2.2 kW
Béng cu phay AC 5/2.95 HP
L 1-16 mm
Kich e dng ot 0.04 - 0.63 inch
G5 ta rd (cat rem) He#n;ei r\521338 Tml':\frijﬁ

Biu quan trong 1a hiéu cdc tinh nang va
dac tinh ky thuit cia cac mdy cong cu CNC
trong xudng cd khi Nhiéu tinh ndng lién quan
dén hé thong didu khién, s6 khac lién quan dén
may cong cu. Trong lap trinh CNC, nhiéu quyét
dinh quan trong dua trén mot hoac vai tinh
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ning dé6, vi du s¢ tram dao cit kha dung, toc dd
eue dai cla truc chinh,..

Cac tink nang diéu khign

Ban cdn biét cac tinh nang didu khién dac

trung cua mdy tién va cdc khdc bigt cia ching
so v6i dieu khién trén may phay. Cde tinh
nang digu khién dugce trinh bay chi ti&t trong
Chuong 5.

O
a

O
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Céc tinh nang diéu khién chinh bao gbm:
Truc X bigu thi dudng kinh. thay vi ban kinh,

T6c do bé mat khang d6i (CSS) 14 tinh ndng diéu khidn
tiéu chufin (G96 ta 18nh cho CSS va GI7 1a 18nh cho
vong/phit)

Che db 1ap trinh tyét dii 1a X, Y, hodc C.
Che dd 1ap trinh s§ gia 14 U, W, hoic H.

Cat cac dang ren cd thé duge thuc hién, tiy theo ha
théng didu khién.

Thoi gian tam dimg c& thé ding dia chi P, U, hodc X
(G04)

Lua chon dao cdt sit dung ky hiéu 4-chit s6

Lua chon lugng 4n dao (théng thudng) thee mm/vdng
fmmy/rev} hodc in/vdng (in/rev).

Lita chon lugng 4n dao (dac biét) theo m/min hodc
In/min. '

Téc d dich chuyén ngang nhanh khac nhau gitta tryc X
va trug Z.

Cac chu ky |3p fai nhifu 13n v tign, vat mat, doa, Iap lai
bién dang, cdt ranh, va cit ren.

Sv vugt qua lugng an dao 1a 0 - 200% véi s6 gia 10%
(trén mdt s6 mdy 12 C-150%).

Truc X ¢6 thé ddi xudng guong.
U déng c6 thé dugc lap trinh.

Vat géc hogc bo tron gdc ty dong R va I/K trong ché do
G01.

Lugng &n dao khi cat ren cho phép dd chinh xac dén sau
chil s thap phan (theo dan vi inch)

86 gia nhd nh&t theo true X 14 0.001 mm (0.0001 inch)
trén dubing kinh, méi phia 1a mdt nira gia tri nay.



HE THONG BIEU KHIEN

May cong cu duge trang bi hé thong diéu
khién mdy tinh héa dugc goi la may CNC.
Phan mdy céng cu duge coi 1a thdn (hé théng
thuc hién) cia hé théng may CNC, phan diéu
“khién la bé ndo. Khong c6 can gat, nit, va tay
quay trén mady CNC, chiang chi ¢6 trén may
‘tién va may phay co dién. T4t ca cdc chic nang
vé toc dd mdy, lugng an dao, chuyén dong truc,
va hang tram tdc vu khac déu duge lap trinh do
nha lap trinh CNC thuc hién va duge may tinh
diéu khién, day la phan chinh ctia may CNC.
Lap trinh cho may cong cu CNC c6 nghia la lap
trinh cho hé théng diéu khién. May céng cu
thue thi moi tde vu, nhung b diéu khién xac
dinh cdc dinh dang, cdu tric va cu phép cua
chuong trinh. Pé hiéu day du quy trinh lap
trinh CNC, diéu quan trong la khéng chi hiéu
ro tinh phidc tap ctia cong nghé ching han
phuong phép gia cong chi tiét, lya chon dung cu

cdt, toc do va lugng an dao, kep cat va dinh vi,
va nhiéu tinh ning khac, ma con phdi ndm
viing vé mdy tinh, bd CNC, cdc cong viéc thue
té€ ma khong nhat thiét phai la chuyén gia vé
dién tu hodc khoa hoc may tinh. Hinh 4.1 minh
hoa bang diéu khién Fanuc thuc té.

KHAI QUAT

Bo diéu khién c6 hai nhém thanh phén co
ban — thd nhat la bdng vdn hanh, gom cac
cong tdc xoay, bd chuyén déi (hai trang thai) va
cac nut nhan; tha hai la man hinh hién thi véi
ban phim. Nha lap trinh, nguoi thuong khong
lam viéc truc tiép vdi may CNC, sé it khi co dip
st dung bdang van hanh hodc man hinh hién
thi. Chang chi kha dung trén mdy, phuc vu cho
ngudi vadn hanh CNC, duge dung dé xac lap
mady va diéu khién cac hoat dong clia mdy.

MAN HiNH HIEN TH

PHIM BIEN TAP

BAN PHIM BJA CHI
/

BAN 1PHIM s6

F

GE Fanuc Series 16-M \
f \

J
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==
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PHIM MENU
CHUC NANG

PHIM MEM PHIM MENU

VAN HANH

PHIM CHON
PHIM CON TRO
PHIM KET THUC BLOCK
PHIM BSI TRANG PHIM XOA
PHIM NHAP

Hinh 4.1. Bang diéu khién Fanuc — su sdp xép thuc € va cédc tinh nang cé thé hoi khdc nhau tuy theo
model may (Fanuc 16M)
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Hinh 4.2. Bang van hanh cia trung tam gia céng CNC-
Su sdp xép thyc té va céc tinh nang tuy theo kiéu hé théng.

Nha lap trinh CNC can quan tam dén su
van hanh mdy, can biét va hiéu moi chirc ning
cia hé théng diéu khién.

Bo diéu khién — Hé¢ thong CNC — gém cac
tinh nang chi hoat dong cizng véi chuong trinh,
nghia la khong thé hoat dong déc lap. Mot s6
tinh nang chi c¢6 thé duge st dung néu nha lap
trinh hé trg cdc tinh nang d6. Moi cong tic,
nut nhan va ban phim déu do ngudi van hanh
su dung, dé thuc hién su diéu khién déi véi su
thue thi chuong trinh va qud trinh gia cong.

Bang van hanh

Tuy theo kiéu may CNC, Bang 4.1 liét ké
hau hét cdc tinh niang trén bang van hanh
hién dai. C6 vai khdc biét nhé vé van hanh
gilta trung tam gia cong va mdy tién nhung c
hai bang vdn hanh déu tuong tu nhau. Cidn xem
xét ky cdc khuyén nghi va bang dic tinh ky
thudt do nha ché tao cung cap, nhidu may duoge
dung trong xudng co khi thuong c6 thém céc
tinh nang dac biét.
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Bang 4.1. Cac tinh nang trén bang van hanh CNC

Tinh ndng Cong dung
Cong tic Cong tdc dién va diéu khién nguén dién
ON/OFF chinh va b didu khién.
Khdi dong thuc thi chuong trinh hodc
Cycle Start lénh MDI.
Emergency Ding toan bd hoat dong méy, ngat dién
Stop ngudn dén bd diéu khién.
Feedhold Tam diing chuyén dong cla tat ca cac
truc.
Single block Cho phép chuong trinh chay méi 1an mot

block (khai chuong trinh).

Tam diing thuc thi chuong trinh (cdn co

Optional Stop |, Mot trong chuong trinh).

Bo qua céc block ding trudc vai diu

ik Skip nghiéng (/) trong chuang trinh.

Drv Run Cho phép ki€m nghiém chuong trinh véi
y sy an dao nhanh (khdng 1p chi tiét).

Spindle Vugt qua tac d truc chinh dugc Iap trinh,

Override trong khodng 50 - 120%.




Tinh nadng Céng dung
Feedrate Vuot qud lugng dn dao duge Yap trinh,
Override trang khoang 0-200%.
) Trang thdi kep mdm cap hién hanh (kep
Chuck Clamp ngoai / kep trong).
Table Clamp  [Trang thdi kep chat trén ban may.
20 19 piéu knién ohdt lam ngudi ONIOFFIAUTO,
ookant
.| Trang thdi chen khodng banh rang (16c
Gear Selection | 51 1am vige nign hanh,
Spindle Chiéu quay tryc chinh (thuan hodc nguoc
Retation chiéu kim ddng ho).
Spindle . S . .
Onientation binh hudng bdng tay cha trug chinh,
Tool Change | Cdng tdc cho phép thay dao bing tay
Reference Cac cdng tdc va den lien quan dén xac
Position lap may tir chudn quy chiy,
B tao xung bing tay (MPG) ding cho
Handle ¢ac edng tic S gia Chon vd Didu khidn
trsc.
Cang tic Cong tdc u déng vashodc dng kep dé
Tailstock dinh vi u dong bang tay
Cong tic Phan d9 ban may bang tay trong khi xac
tndexing Table | lip may.
MD! Model Che do nhdp dif lidu blng tay (MDI}.
AUTO Model | Cho phép van hanh ty déng.
Ché dé Cho phép thic thi chugng trinh i b nhé
MEMORY cla CNC.
o | Cho phép thuc thi chuong trink 1 thiét bi
Che d0 TAPE 1\ a1 ngoai mdy tinh, bang dot 1)
o Cho phép thuc hign céc thay d6i d6i voi
Che do EDIT chugng trinh lwu trong bo nhé CNC.
Ché g8 Cho phép thao tac bling tay trong khi xdc
MANLUAL lap may.
Che d4 JOG  |Chon ch@ dd JOG d& xic lap may.
Ché d3 RAPID | Chon chd dd RAPID (& xac lap may.
Mermory Phim {cdng tic) cho pheép hign tap
Access chugng trinh
Bén Error Dén dd bdo hidu co 1i.

Tuy mét 58 tinh ning ¢6 thé chua duge liét
ké nhung hau nhu moi tinh nang trong Bang
4.1 déu ¢d quan hé v6i chuong trinh CNC,
Nhiéu hé dié¢u khién ¢ cdc tinh nang dac trung
rigng. Ngudi vin hanh CNC phai higt cac tinh
ning do. Chuong trinh cung cap cho mdy phai
linh hoat, khong dude cing nhde, va “than
thién vdi ngudi dung”.

Man hinh hi€n thj va han phim

Man hinh hién thi la “ctta 56” ciia mdy tinh.
Chuong trinh hoat dong bat ky déu c6 thé duge

xem xét, bao ghm trang thai diéu khién, vi tri
dao hién hanh, cde diéu ehinh, cde tham s, ké
céd db thi vé qu¥ dao dao cat. Trén moei thiét bi
CNC, ¢6 thé chon man hinh mau hode don sac
dé& ¢6 hién thi mong mudn vao thai diém bat
k¥, st dung cde phim nhap. Ngoai ra con c6 thé
lua chon ngon ngie dé hién thi (thy loai CNCH,

Ban phim duye dung dé nhdp cac lénh diéu
khién. Cac chuong trinh hién hiu ¢6 the duge
x6a hodc chinh sua, ¢d thé bé sung cdc chuong
trinh mdi. Su dung nhép ban phim, khang chi
¢d thé diéu khién chuyén dong ciia cde truc may.,
ma con cho phép diéu khién toc dd true chinh
va lugng an dao. Su thay déi cac tham 6 bén
trong va ddnh gid cdc chan dodn 1a tuong doi
phire tap, chi danh cho cic nha chuvén mén.
Ban phim va man hinh duge diung dé sic lap
chuin chuong trinh va néi vdi cde thidl bi
ngoai vi, chang han véi may tinh khae, O day
con ¢6 nhiéu tuy chon khae. Ban phim cho
phép su dung ky {u, chi 6, va ky hiéu trong
muc nhap di liéu. Khang phai moi ban phim
déu cho phép st dung tat cd ede chir cdi hode fdt
ca-cdc ky hiéu kha dung. Mét s6 phim trén
bang diéu khién ¢ sy mo 4 vé thao tde, thay vi
ky tu, chir 8, hodic ky higu, vi du phim Read,
Punch hoac Offset.

Nit xoay

P61 véi cde muc dich xdc 1ap mdy, moi may
CNC déu ¢6 niat xoay dé dich chuyén mét. truc
chon trude it nhat bang s6 gia nhoé nhat cia he
thong diéu khién. Tén chinh thice do Fanue dat
cho nat xoay cua ho la Manual Pulse Generator
(MPG, bd tac xung biing tay). [ién quan vii
ndt xoay nay la cong tic Axis Select (thudng &
tren bang vian hanh va trén nul xoay) va
khoiing 6 gia (86 gia nhé nhat X1, X10 va
X1001 Chir X trén nidt xoay s& dich chuyén true
duge chon theo X 14n 5§ gia 161 thidu theo don vi
do dang ding. Hinh 4.3 va Bing 4.2 minh hoa
nit xoay Fanue.

Bang 4.2. 54 gia dich chuyén truc

S§ nhin rfqﬁt 'ﬂun vi chuyén t!jch
Hé mét Hé Anh
X1 0.001 mm 0001 inch
X10 0.010 mm 0010 inch
*100 0.100 mm 3100 inch

TiNH NANG HE THONG

Bo CNC thue chat la mdy tinh vdi cong
dung dac biét. “Cong dung dac bigt” trong
trudng hop nay la mdy tinh co khd ndang diéu
khién cde hoat dong cia mdy céng cu, vi du
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Hinh 4.3. Nut xoay Manual Pulse Generator (MPG)

may tién, trung tdm gia cong. Pidu d6 cé nghia
la mdy tinh duge céng ty chuyén nganh mdy
cdng cu thiét k&. Khde vdi nhiéu kiéu mdy tinh
phé thong, bd CNC duge thidt ké riéng cho
ting nhém khach hang, ngudi ché tao mdy
cong cu, khing phai la ngudi st dung thue su.
Nha ché tao chuyén biét cdc yéu ciu doi véi he
thong diéu khién, phdn dnh tinh dic thi cia
cac mdy cong cu do ho ché tao. Su didu khién co

bdn khéng thay do6i, nhung c6 thé thém (hoae

gidm bdét) mdt s tinh nang chuyén biét cho
may. Nha ch€ tao may sé bé sung thém cde
tinh nang mdi cho hé théng 46, lién quan chit
ché vdi thiét k& va cde nang lyc cia kidu may
cu thé,

Vi dy, bé CNC ding cho hai mdy 1a hoan
toan nhu nhau trir mdt ngoai 18, Mot mdy c6 bo
thay dao bang tay, mdy kia c6 ba thay dao ty
dong. Dé ho trg bo thay dao ty dong, bo CNC
phai cé thém cdc tinh ning dac biét, khéng can
thiét déi véi mdy CNC khéng ¢6 bé thay dao.
Hé thong CNC cang phic tap, gia tién cang
cao. Ngutri dung ¢6 thé khong cdn cé di moi
tinh ndng, do d6 chi nén chon céc tinh nang
can thiét phit hgp nhu cdu gia cong va khd
néing tai chinh cia ho.

Cac xac 1ap tham sd

Thong tin thi€t 1ap sy ndi k&t bén trong
gitta diéu khién CNC va may cong cu duge luu
dudi dang dir liéu dac biét trong cdc bo ghi nai,
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duge goi 14 tham sd hé théng. Théng tin ducce
trinh bay ¢ phdn nay chi ¢é tinh tham khio.
Nha lap trinh v8i kinh nghiém han ché c¢6 thé
khong can biét sdu vé tham s8 hé thong. Cac
xdc lap tai noi ché tao mdy di cho hiau hét cde

. cong viéc gia cong thue té.

Khi hi€n thi man hinh tham sd, ban ¢6 thé
thdy cde tham s6 véi dir lieu ghi theo “hang
ngang. M6i hang s6 biéu thi mét byte, mdi chix
s& trong byte duge goi 1a bit. Thuat ngu bit 13
viét tit cua Binary digIT {chi s6 nhi phan) va
la don vi nhé nhit cia muc nhap tham sé. Sy
ddnh s6 cdc bit bt ddu véi chir 56 0 va doc tir
phal sang trdi.

S8 #7 #6 #5 #4 #3 H#2 #1 #0

[oxfolvrT1Tol1Tolo] 1]

Cdc tham sd hé théng diéu khién Fanuc
thugc mot trong ba nhém, duge chuyén biét
trong khodng cho phép:

O M3 nhi phan.
O Muc nhap don vi.
L3 Gid tri xdc lap.

Cédc nhém nay sit dung cdc gid tri nhap
khac nhau. Nhdp nhiphdn chi¢6 thé nhap s§ 0
hodc 1 theo dinh dang dir liéu bit, 0 d&n 127
cho kiéu byte. Nhdp don vi ¢6 pham vi rong
hon, ddn vi ¢é thé 14 mm, inch, mm/min,
in/min, d¢, millisecond,.. Gid tri cing ¢6 thé
dugc chuyén biét trong khodng cho trudge, vi du,
sé trong khoang 0-99, 0-99999 hodc +127 dén
=127, ..

Vi du vé nhép nhi phdn la su lua chon gitra
hai tiy chon. Vi du, tinh nang dry run, chi c6
thé duoc xa¢ 14p 1a effective hoic ineffective. e
lya chon, s6 bit tuy y clia tham s6 duge xac lap
14 0 d& dry run 13 effective va Ja 1 dé dry run la
ineffective,

Nhap don vi, vi du, duge dong dé€ xéc lap hé
théng sé gia, don vi kich thuée. May tinh néi
chung khong phin biét gidta hé mét va inch,
chi coi d6 la cac s6. Chi ngudi ding va sy xdc
1ap tham s6, mdi giap cho bd diéu khi€n nhan
biét 0.001mm hay .0001 inch la s§ gia nhé
nhdt. Xdc ldp tham s§ luu tdc 4 cdt cuc dai
trén timg true, tdc Ao true chinh cue dai,.. Cac

-gid trt d6 khdng duge phép x4c lap cao hon gia

tri mdy c6 the hé trg. Truc phan 46 vdi sd gia
t6i thiéu 1a 1%, s& khong tré thanh true quay véi
6 gia 0.001°. ‘Do tham s nay duge xac lap vei
gid tri thdp hen, ngay cd néu didu d6 1a co thé.
Xdce lgp do la sai va co thé dén dén su cé
nghiém trong.



Bé hi€u ré hon vé cdc tham s6 hé théng
CNC, dudi day sé liéu ké su phan loai tham sé&
cta hé thdng diév khién Fanuc (da s6 chi ¢6 y
nghia d6i véi chuyén gia vé didu chinh va sda
chia hé thong diéu khién}):

Cac tham sd vé xac 1ap -
Cac tham s8 vé dir liéu didu khi€n truc
Hé toa dé

Lugng &n dao

Didu khién tang téc / gidm tée
Servo

DI/DO

MD1, EDIT va CRT

Chudng trinh

Xuat true ndi tiép

Hién thi dé thi

Giaoc dién /O

Gigi han hanh {rinh

Bu sai s6 bude

Bu dé nghiéng

Bu dé thang.

Diéu khién true chinh.

Bigu chinh dao cat

Chu ky hoan tat

Lap tf 18 va quay toa db

Vude qua goc t déng

N&i suy xodn

Binh vi mét chiéu

Lénh Macro clla ngudi dung.

Tai khdi déng chuong trinh,

Nhap tin hiéu bd qua t6¢ dé cao

Bl dung cu cdt ty ddng.

Qudn Iy tudi bén dung cu cat.

Diéu khidn truc & dao

Diéu khién bién dang chinh xac cao
Bao tri, slia chifa .. va ¢ac tham s6 khac

Ban cin bdo quéan cdn than danh sdch cic
xdc lap tham g6 goc do nha ché tao cung cap.

Can than trong khi thay ddi cac tham s8
hé thdng didu khién!

Nhiéu tham s& dugc cap nhat dinh ky trong
gud trinh xt 1y chuong trinh. Ngudi van hanh
CNC thutmg khdng chd y dén hoat dang nay.
That ra khéng cin phai gidm sdt hoat déng dg,
Nguyén tdc quan sdt an toan nhat 1a sau khi
cdc tham s§ da duge ngudi ¢ trach nhiém xdc
lap, moi thay d8i fem thoi can thiét déi vai
cdng viée cho truge déu phai duge thuc hién
thong qua chueng trinh CNC. N&u cdn cac thay
déi ldu dai, ngudi ¢6 trdch nhiém dugc chi dinh
thue hién diéu dé.

Cac mac fdinh hé thing

Nhiéu xdc lap tham s trong b didu khién
vao thoi diém dit mua mday da duge nha ché
tao nhép sin dusi dang cdc lya chon bdt bube,
cac lua chon thich hop nhét va lua chon théng
dung nhdt. Piéu d6 khong c6 nghia la ching sé

la cdc xdc 14p 161 uu. Thite t&€, ching duge chon
trén c¢ 3¢ sit dung phé bién. Nhiéu xac lap bdo
toan gia tri eda ching, vi cdc 1y do an toan.

Tap hop cdc gia tri tham s8 duge thiét lap
vao thoi diém |dp dat may dugce goi la xac tap
mde dinh. Khi cd dién ngudén dén bo didu
khién, khéng cé gid tri nao duge chuyén dén
cdc tham s, do chua ¢6 chuong trinh duge sit
dung. Tuy nhién, mdt sd xdc lap tré nén hoat
dong mot cdch tu dgng ma khéng cé chuong
trinh bén ngoai. Vi du, sir didu chinh bdn kinh
dao cat s8 duge x6a mot cdach tu ddng khi khai
dong hé thong diéu khién, ch& do chu ky 6
dinh va diéu chinh chiéu dai daoc cdt cang duge
x6a. B6 diéu khién “gid dinh” mét s6 diédu kién
duge uva thich hon cde diéu kién khac. Nhidu
nguti van hanh cé 18 déng ¥ vdi hau hét cdc
xdc lap ban dau nay, tuy khang phai la tat ca.
Myt s xdc 1dp ¢6 thé chuyén biét héa bang
cdch thay déi cdc xde lap tham s6. Cac xac lap
d6 sé la lau dai va tao ra “mdgc dinh”™ moi.

Ludn

tludn ghilai moi thay déi déi vai cac tham sd!

Khi may CNC duge cdp dién, phin mém
bén trong xdc lap mat s6 tham sd hién hau
theo diéu kién mac dinh cia ching, do cic k¥
su thigt k&, khong phai moi tham s& hé théng,
chi m¢t sé tham 56 ¢6 thé e6 didu kién gia dinh,
duge cot la gid {ri mde dinh.

Vi dy, chuyén déng cia dung cu cat c6 ba
ch8 49 ¢o ban - chuyén déng nhanh, chuyén
dong tuyén tinh, va chuyén dong tron. Xac lap
chuyén dong mac dinh do mot tham s6 didu
khién. Chi mét xdc 14p c6 thé hoat déng khi
khdi dong. Xdc 1ap nao? Cau tra 151 tay thude
vao xde Igp tham s6. Nhidu tham s ¢6 thé duce
xdc lap trude theo trang thdai mong muén.
Trong vi du nay, chi ¢6 ché do nhanh hoic
tuyén tinh 14 ¢6 thé xdc lap theo mac dinh.

Hau hét cac diéu khién déu xdc lap chuyén
dong tuyén tinh 1a mac dinh (Lénh G01) khi
khdi dgng, hoan toan vi Iy do an toan. Khi cac
truc mdy duge chuyén dong bing tay, xdc lap
tham s§ nay khong con tdc dung. Néu gia tri
1énh true duge nhap bing tay, théng qua chueng
trinh hodc tir bang didu khién, két qud sé la
chuyén dong ciia dung cy cdt. N&u lénh chuyén
dong khéng duge chuyén biét, hé théng sé su
dung ché& d4 1énh da xdc ldp sdn la mac dinh
trong cac tham sd. Do ché do mac dinh la chuyén
dong tuyén tinh GO1, k&t qud la diéu kién sai,
do hé thong chua cé téc d6 cdt. O diy chua cs
xdc l4p lugng an dao cdn thigt ddi vdi lenh
G01, chuyén dong nhanh sé duge thue hién do
ché d9 nay khéng can lap trinh luong &n dao.
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Ban cén bigt xde lap mac dinh cia moi didu
khién trén midy CNC trong xudng e khi, Trir
khi ¢6 ly do chinh ddng dé thay déi, mae dinh
dai vdi cde didu khién tuong tu déu nhu nhau.

Dung ligng nhé

Cdc chuong trinh CNC c6 thé duge luu
trong b nhd diéu khién, kich ¢ chuong trinh
chi by gidi han theo dung lugng nhd cha bé didu
khién. Dung lugng nay dusc do theo nhiéu
cach, ¢6 ngudn gdc tuong duong voi chidu dai
bang tir tinh theo mét, hodc feet, gan day duge
tinh theo sd byie hodc s6 trang man hinfh. Dung
lugng nh¢ t6i thiéu cha b diéu khién may tién
CNC 12 20 m (66 ft) bang ti. Pay 1a phuong
phép ¢t ¢on lai cho dén ngay nay. Trén cdc hé
thong phay CNC, edc véu cu nhé dua trén cic
chudn néi chung 16n han dung lugng nhé Lai
thieu & 80 m (263 fi). Dung lugng thuc £&8 ¢é
thé bé sung thém dung lugng nhé cho hé thdng
diéu khién. Dung lugng nhé t8i thidu cua bo
dieu khién khic nhau giga cac may, ban can
xem Ky cac dac tinh k§ thuat do nha ché& tao
cung cap,

Cac phuong phdp hién dai do dung luong
nhg thung st dung bytes lam don vi thay cho
chiéu dai bang tir da qud lac hau. Byte la don V1
nhd nhé nhat va gin tuong duong véi mot ky
te trong chuang trinh.

Dung lugng nhd cia hé thong diéu khién
phdi du lén dé luu chueng trinh CNC dai nhat
trén ¢ s¢ lau dai. PDiéu nay yéu cau su quy
hoach trude khi diat mua mdy CNC. Vi du,
lrong gia cong khudén mau (gia cdng nhua) ba
chiéu hode gia cong téc do cao, chi phi cho dung
lmmg nhd bé sung ¢é thé rat cao. Tuy chi phi la

van dé cAn xem xét, nhung ¢6 thé cdn ¢é cac
phuong phdp khéc tin ¢y va ré tién hon.

Phuong phdp thit hai la chay chuong trinh
CNC tir mdy tinh ca nhian. Phan mé&m truyén
thong va day cap duge dung dé néi ket may
tinh véi hé théng CNC. Phién ban don gian
nhat 1a truyén chuong trinh CNC i mdy tinh
nay dén may khde. Kha nang hién nay la dung
phan mém va cac day cdp ¢6 thé thuc su chay

mdy CNC t mdy tinh ¢4 nhan, khéng can tdi
trude chuong trinh dé viao CNC. Phuong phép
nay thudng duge goi 1a “bruyén chuong trinh”
hogc “nhdp bit”. Khi vin hanh tir may tinh ca
nhan, chuong trinh CNC cé thé dai tuy theo
dung lugng nhd trong & cing mdy tinh.

Hau hét cdc chugng trinh CNC dédu duge
dua vao b¢ nhd ndi cda hé thing didu khién.
Nhiéu bd diéu khién st dung s§ luong ky tu
kha dung hoac chiéu dat tuong dugng bang tir.
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Dudi ddy 1& mit 86 cdng thite e thé duge ding
dé tinh todan dung luong nhe gan dung.

= Céng thie 1:
P& tim chiéu dai tinh theo mét, khi biét
dung lugng nhd tinh theo sd luyng ky fi, ban

hiy dung cong thue sau:
Sn = Ny 2 .00254

Sw = Dung ludng Iuu trd tinh theo mét.
Ne = Dung lugng nhd (sd lugng ky tie).

T Codngthue 2:

Bé tim chiéu dai tinh theo feer, khi bi&t
dung lugng nhd tinh theo sd lugng ky tu, ban
hay dung cong thie sau;

N,
120

P=

S = Dung iugng luu trit tinh theo feet.
= Dung lugng nhd (sé lugng ky tu).

= Caéng thdc 3:

Tim 86 lugng ky tu trong chuong trinh da
che, néu biét dung lugng nhé tinh theo méi.

m

T 00254

C: s0 lugng ky ty kha dung
m: Dung lugng nhd (met)

2 Céng thic 4:

Tim s6 lugng ky ty, néu bi&t dung lugng
nhé tinh theo feet

C=1fx120 |

C: 86 lugng ky ty kha dung.
f. Dung lugng nhd (teet)

Cac bp diéu khién Fanuc hién dai biéu thi
dung lugng nhé kha dung theo sd luong irang
hién thi con tréng. Ki€u dir Lieu nay rat kho
chuyén déi sang cac don vi khac.

Trong truéng hop dung lugng nhd kha dung
qua nho dé luu chuong trinh lén, mat s6 ky
thugt duge ding dé giam thiéu van dé, vi du cac
phuong phdp gidm chidu dai chuong trinh
(Chuong 49).

DUNG CHUONG TRINH BANG TAY

Né&u ean dung chuong trinh trong khi dang
xu Iy, h#t thong diéu khién dua ra vai phuong
phap dé thue hién didu 46, sir dung bdng van
hanh cia mdy. Céc tinh niang phd bi€n cua
kiéu dimg chudng trinh nay 1a cdng téc hai
chiéu hode nut nhdn, d8i véi thao tdc single
block, feedhold, va emergency stop.



Thao tac single block

Muc dich chung cia chuong trinh & diéu
khién may cong cu mét cdch ty déng va theo
chugi tho tu trong c¢hé 4o lién lue. Chuong
trinh 1& chubi cde lénh duge dinh dang, duge
viét theo cdc dong ma riéng vé, dude goi la
hlock (khéi ma). Block va cac khai niém khéi
ma sé dugc trinh bay trong cdc chuong ké tiép.
Tit ca cdac lénh chuong trinh reng mot khéi
duge xi 1v theo single instruction. He thong
diéu khign nhan cdc khél theo thia tu, ti trén
xuong dudi va theo thd tu cua ching trong
chuong trinh. Né1 chung may CNC chay theo
ché dé lidn tuc, cdc block duge xi 1y mat cdch tu
dong, lan lugt block nay dén block ké tiép.
Cong tic Single Block trén buang van hanh
duge dong dé tam ding sy thue thi chuong
trinh. Trong ché d8 Single Block, chi thue thi
mot block chugng trinh méi khi nhan phim
Cyele Start. Trén bang van hanh, ¢hé do Single
Block ¢6 thé duoe su dung riéng ré hodc két hop
vdl cac xde ldp khae, giup cho chuong trinh
chay nhanh va chinh xde¢ hon,

Feedhold

Feedhold 1la nit nhin dac biét 6 trén bang
van hanh, gan nut Cvele Start. Khi nhdn nat
nav trong ché dd chuyén déng truc nhanh,
tuyén tinh, hoiic tron, su chuyén dong sé& ding
ngay. Piéu nay tic dong déng thoi cho tat ca
cde true hogt dong. Tinh nang nay rat thuan
tién khi xac lap may hodac khi gia cong chi tiét
thid nhit. Mot s6 kiéu chuyén déng ngan chin
chue nang nay caa feedhold hode xéa bd chung.
Vi du, ché d6 cdt ren lam cho céng tac nay
khong hoat déng,

Su kich hoat feedhold trén mdy khéng lam
tha d6i cde gid tri chuong trinh, chi tde dong
dén su chuyén dong. Cong tac feedhold s& duge
chidu sang (vdi dien 461, khi ché d6 nay con ldc
dung. Nha lap trinh CNC c¢6 thé vuot qua
feedhold tir bén trong chuong trinh, néu co cdc
¥ de dac biét.

Emergency Stop

Moi may CNC déu e6 nit nhan hinh nam.
mau d6, ¢ noi dé tiép cdn trén may cdng cu. Nt
nay c6 ghivd Emergency Stop hoac E-Stop. Kln
nhan nit nay, moi fiogt déng cia meay déu dithg
lai mot edeh (e thoi. Dién ngudn cung cap bi
ngiat va may sé phai khoi dong lai. Cong tdc
Emergency Step tditng khan cdp) 14 tinh ning
an toan bt budc trén moi mdy cbng cu CNC.

Nhan nat E-Stop khong phai lie nas cing
la cdch ¢4t nhdt, tham chi duv nhdt dé dung su

vin hanh may. Cac bg diéu khign hién dat cin
cung cAp cac linh nang khaie, duge thiét ke dé
tranh va dap gitta dung cu cat va chi tiét hoac
dé ga. Nhu phan trén da dé cap, nut feedhold
chi la mat tuy chon, cung vdi cice tinh nang
khdc. Né&u bude phai st dung E-Stop thi dé
phai la gidi phdp cudi ciung khi céac tinh nang
khae doi hai thai gian dai hon mde ¢6 thé chip
nhan.

béi vdi mét sd hoat déng may, tac dung caa
Emergency Stop khéng phal lic nao cing ro
rét. Vi du, truc chinh doi hoi thoi gian giam
dan téc do trude khi dimg hin.

NHAP DI LIEU BANG TAY - MODI

May OCNC khong phai e nao cing van
hanh bang chuong trinh. Trong khi xdac lap chi
tiét, ngudi van hanh CNC thuc hién nhidu thao
tde doi hol sy chuyén dong cua may. quay truc
chinh, thay dao cat, . Khéang ¢6 thiét bi co hoc
tréen may CNC. Nt xoay (Manual Pulse
Generator — MPG b tao xung bing tay) 1a thict
bi di¢n wr, khéng phii & co hoe. Pé vin hanh
may CNC ma khéng cin cic thiét bi cg hoe 8
dién, hé théng diéu khién cung c¢ip tinh nang
Manual Date Input-MDI (nhip di lLiéu bing
tay).

Manual Data Inpuf cho phép nhap div liéu
chuong trinh mdi lan mét khor léenh chiong
trinh. Néu qud nhiéu khéi 1énh duge nhap mot
ciach lap lai, ching han chuong trinh dai. qua
trinh nay s& rat khang hiéu qua. Trong khi xac
lap hoic ddi vdi cac muce dich tuong tu, tir MDI
mdi Jan c6 thé nhap mét hodc vai khai lénh.

bé tiép can ché do MM, cdn chon phim
MDI trén bdng van hianh. Biédu nay & md man
hinh hién thi v6i trang thai hién hanh cda hé
théng. Khéng phai tat ca, nhung da s cic ma
lap trinh déu duge phép trong ché do MDI.
binh dang c¢ia ching dong nhat véi dinh dang
cua chuong trinh CNC ¢ dang viét. Pay la mot
linh vye, nol ngudi van hanh CNC hoat déng
nhu nha lap trinh. Piéu quan trong la ngudi
van hanh CNC phaéi duge dao tao it nhat ¢ mie
ed 50 1dp trinh CNC, ¢6 kha nang xu ly cac
khai 1énh xdc lap ddi vai Manual Data Input.

VUDT QUA DU LIEU CHUGNG TRINH

Moi thiét bi CNC déu duge thigt k& vdi cdce
cong tdc dic bidt ¢6 cung mét tinh nang —
ching cho phép ngudi van hanh vuof qua toe
d¢ da duge ldp trinh cua truce chinh hodc cua
chuyén ddng truc. Vi du, lugng &n dao 15in/min
trong chuong trinh gay ra su va dap dao cat.
Ngudi van hanh biét, bing cdch fdng lugng an
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dao hodc gidm toe do truc chinh va gidi quyét
duge sif va dap d6. C6 thé thay déi lugng an dao
hodc téec d9 truc chinh bing cich bién tap
chuong trinh, nhung phuong phéap nay déi khi
khong hiéu qud. Sy “thuc nghiém” ¢6 thé 1a can
thiét trong khi thue sy edt got dé tim gia tri
xae 14p tdi uu. Cae edong téc xoay, cho phép virgt
qua dif liéu chuong trinh, ¢6 1& |a phuong tién
thich hgp nhat, do <6 thé su dung dé thu
nghiém trong khi gia cong. C6 bén cong tace
loai naty trén hau hél cde bdng diéu khién.
a Rapit} feedrate override (rapid traverse) (diéu chinh
chuyén ddng nhanh clia may cong cy).
U Spindle speed override (diéu chinh t5c do truc chinh
wph da [@p trinh).
U Feedrate override {cutting feedrate)
{diéu chinh t6¢ 40 cdt da I3p trinh).
=1 Dy run mode (dua chuygn dang cht sang t&c ab bisn thien).

Céde cong tdc override co thé duge dung
riéng rt hoac chung véi nhau. Ching kha dung
trén by didu khién, gitp che cong vide tr¢ nén
dé dang han d6i vé6i cd nha lap trinh va ngui
van hanh. Nguti van hanh khéng cdn “thi
nghiém” vdi cdc toc do va lugng 4n dao bing
cdch lién tuc bién tap chuong trinh va nha lap
trinh ¢6 thé tu do hon khi xde lap céc gid tri
hgp 1y che tde 46 truc chinh va lueng 4n dao.
Sy hién hitu clia cdc eong tic override khang cé
nghia la tiy ¥ 14p trinh cdc gia tri c4t got bat
ky. Override thuc chat 14 céc cdng cu tinh
chinh, chuong trinh ludn luén phai phan anh
cde diéu kién gia cong chi tiét. Cde cong téc
override khong thue hién cde thay dai chuong
trinh, chi trao co hdi cho ngudi van hanh CNC
dé sau nay cé thé chinh sita chuong trinh nham
phan anh cdc diéu kién cdt got t6i wu. Bugc sit
dung mot cach hop ly, cdc cong tie override c6
thé ti€t kiém thoi gian 1ap trinh va thsi gian
xac lap trén may CNC.,

Rapid Motion Override

Cdc chuyén dong nhanh duge chon trong
chuung trinh CNC bang lénh dugce chudn bi sdn
khong cin lugng an dao riéng biét. Néu may
dute thiét k& d€ chuyén dong vdi 500in/min
{12700mm/min) trong eh& dé nhanh, tdc do
nay khong xuat hién trong chueng trinh. Thay
vao d6, ban goi ch& d6 chuyén déng nhanh
bang cdch lap trinh véi lénh GOO. Trong khi
thie thi chuong trinh, moi chuyén déng trong
ché 46 GO0 sé theo tée 46 f dinh cia nha che
tao. Chuong trinh nay sé chay nhanh hon trén
méy ¢ dinh mitc chuyén déng nhanh cao so véi
trén mdy c6 dinh mie chuyén déng nhanh thap.

Trong khi xde lap, chuyén dong nhanh ¢6
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thé doi héi sy didu khién nao d6 dé minh chitng
chuong trinh, khi cde tée dj chuyén déng
nhanh cao 1a khéng thich hop. Sau khi chuong
trinh da duge ching minh, téc ds nhanh c6 thé
dudc dp dung vdi gid tri cuc dai. Cde mdy CNC
duyc trang bi cong téc rapid override cho phép
cac xdc lap chuyén dong nhanh tam thoi. G
trén bang di¢u khi€n, cong tic nay c6 thé duge
xdc lap theo mdt trong bon gid tri. Ba gia tri
tinh theo phan tram toc d6 cue dai, la 100%,
50% va 25%, chuyén déi giita ching, toc do
chuyén dong nhanh s& thay déi. Vi du, néu tée
d6 nhanh cuc dai 1a 500 in/min (12700 mm/ph},
cac toe gidm sé la 250 in/min (6350 mm/min)
Vol xdc lap 50% va 125 in/min (3175 mm/min}
vii gia tri xdc lap 25%.

V1 tri thi t edia eong tde nay khong ghi gia
tri phan tram, ma thuyng 1a Fi hodic ky hiéu
nho. Trong xdc ldp nay, tée do chuyén dong
nhanh thim chi ¢6 thé chdm hon x4c lap 25%.
Hg thong diéu khién cho phép lua chon chuyén
bigt theo gia tri Ly ¥ gitta 0 va 100%. Xac lap
mic dinh thutng la 10% téc 46 chuyén déng
nhanh cue dai. Xdc lap F1 khéng duge cao hon
25% va chi ¢6 thé thye hién thong qua su xdc
lap tham s& hé théng. Ban cin bio dim moi
nguéi lam viée trén mdy CNC dé chu v dac bist
dén cae thay d6i, néu co,

Spindie Speed Override

Logic duge dung cho dng dung rapid rate
override ciing ¢6 thé duge su dung cho spindle
speed override. Thay ddi cin thit cé thé duge
thiét lap trong khi cdt got thue sy bing cdch
dung cdng tdc spindle speed override  trén
bang diéu khién. Vi dy, néu tdc do true chinh
duge lap trinh 1000 v/ph la qué cao hosc qua
thép, ban cé thé tam thyi thay déi bang cong
tdc nay. Trong khi ¢t got thyc té, nguvi van
hanh CNC ¢6 thé thi nghidm vai cdng tic
spindle speed override dé tim tdc do t8i wu theo
cdc dieu kién cdt got cu thé. Phuong phdp nay
nhanh hon nhiéu so véi “thir nghiém” bing
cdch thay déi cdc gid tri chuong trinh.

Céng tac spindle speed override c6 thé 1a
lién tuc trén mot s§ bo diéu khién hoac lua
chon cdc s6 gia 10% thuéing trong khodng 50 -
120% tac 49 truc chinh da lap trinh, Tde do
duge 1Ap trinh 1a 1000v/ph ¢6 thé duge thist lap
lai theo cdc gia tri 500, 600, 700, 800, 900,
1600, 1100, 1200 v/ph. Khodng gi4 tri nay cho
phép ngudi van hanh CNC ¢é tinh linh hoat
cao khi t3i uu héa sy quay truc chinh theo cdc
diéu kién cdt got cu thé. Tuy nhién, ¢ day co
thé cd mft nhuoe didm. Su thay dsi tée do truc
chinh t3i uu ¢6 thé chi 4p dung cho mot trong



nhiéu dung cy cit duge dung trong chuong
trinh dé. Phuong phap nén ding ia tim tde d6
tdi wfu cho tiing dao cdt, ghi lai, sau dé thay ddi
chuong trinh mét cdch tugng ng, sac cho tdt
cd ede dung cy cdt déu c6 thé duge st dung ¢
xac lap spindle override 100% trong san xudt,

So sanh cdc s6 gia trén cong tdc spindle
override véi cdac s6 gia trén céng tic rapid
motion override va feedrate override s& cho
thdy khoang gidi han 1én hon. Ly do vé khoang
tdc d9 true chinh 50 — 120% la tinh an toan,

bé thay doi xac ldp override da chon theo
100%: toc d6 trong chuong trinh, ban c¢é thé
tinh todn tdc dd truc chinh. Néu téc do truc
chinh duge ldp thanh 14 1200 v/ph cho dung cu
nao d4 ludn ludn xde ldp theo 80%, ban nén
chinh sda gid tri trong chuong trinh la 960
v/ph, sau dd s dung gia tri 100%. Cong thic
rat don gian:

8, = THc dd truc chinh maéi.
8, =T8¢ dé tryc chinh 1ap trinh.
p = S6 phdn tram spindle override

Override ddi véi tdc do truc chinh da lap
trinh trén mdy CNC chi nham mdt mue dich,
thiét 14p su quay truc chinh dé c6 cice didu kién
cAt got tit nhat.

Feedrate Override

Cang tac override duce ding nhidu nhit 1a
cong tdc thay déi toe do cdt da lap trinh. Péi
v6i cdc diéu khién phay, téc 46 cdt duge lap
trinh theo in/min holdc m/min. D61 vdi cdc
diéu khién tién, tde d6 cdt duge 14p trinh theo
in/vong hoac mm /vong. Toc do cat trén may
tién tinh theo don vi phat {min}) ¢chi dung trong
cac trudng hgp khi true chinh khong quay ma
can diéu khién lugng an dao.

Sy tinh todn tdc dé cdt méi, dua trén xdc
lap feedrate override, tuong tu cdch tinh téc do
truc chinh:

Fo=Fox p x 0.01

F. =T8¢ dd cat mal.
F. = Tdc dd catlap trinh
p = 548 phan tram feedrate override.

Toc d§ cat cé thé thay déi (override) trong
khodang réng, thuong 1a 0-200%, it nhat cing
trong khodng 0-150%. Khi ¢éng tic feedrate
override duge xae 1ap theo 0%, may CNC sé
ditng chuyé&n dong cat. Mot s6 may CNC khang
¢6 xdc lap 0%, téi thiéu 1a 10%. Tée do cit cuc
- dai 150% hode 200% sé& cat 1.5 hodc 2.0 lan
nhanh hon so véi gid tri da lip trinh.

Cé thé c6 cdc tinh huéng, khi st dung
feedrate override sé lam hu hai chi tiét gia
cong, dung cu cdt, hoic ca hai, ching han cac
chu ky cdt ren bang tard hodc bing dao mit
ludi cit. Cde nguyén céng nay doi héi su quay
truc chinh dong bé véi lugng an dao. Trong cac
trutrng hgp dé, feedrate override sé trd nén
khing higu qud. Feedrate override sé hiéu qud,
néu cac lénh chuyén dong tiéu chuin GO0 va
GO01 duge dung dé€ lap trinh cde chuyén déng
ciit ren. Lénh edt ren vdi dao mot lugi cdt G32,
cac chu k¥ ¢6 dinh cdl ren bing taréc G74 va
(G84, chu k¥ tién ren G92 va G76 sé xda feedrate
override dugc xay dung trong phin mém. Tat
ca cdc lénh nay va cde 1énh lign guan sé duge
trinh bay chi tiét trong cdc chuong ké tiép.

Su van hanh Dry Rui

Dry run la dang override ddc biét, duge
kich hoat tir bang diéu khién bang cong tac Dry
Run, chi tdc dung truc tiép dai véi lugng an dao
va cho phép td¢ d§ cat cao hon nhiéu so véi su
gia cdng thuc 18. Trong thue tién, didu nay ¢é
nghia la chuong trinh ¢6 thé duge thye thi
nhanh hon nhiéu so véi st dung feedrate
override theo xac lap cuc dai. Su gia cong thue
khong xdy ra khi céng téc dry run d ché do
hoat déng.

Muc dich va lgi ich cua dry run la gi? Muc
dich 12 ki€m tra tinh toan ven cia chuong trinh
truge khi ngudi van hanh gia ¢ong chi tiét tha
nhét. Lgi ich chi yéu la tiét kiém théi gian
trong khi kiém ching chuong trinh ma khéng
gia ¢6ng thue su. Trong qud trinh dry run, chi
tigt thuong khéng duge ldp vao mdy. Néu ldp
chi. tiét vao mady va s¢ dung ché dd dry run,
diéu ral quan trong 1a phai ¢é cdc khodng hé
du ldn. Noi chung, diéu dé ¢6 nghia la dich
chuyén dao cdt ra xa chi tiét. Chugng trinh sau
dé duge thue thi “khé”, khéng thue su cit got,
khéng su dung chdt lam nguéi. Do lugng dn dao
lan trong dry run, khong thé gia cong chi tigt
mot cach an toan, Trong qua trinh dry run
(chay kho), chuung trinh cé thé duge kiém tra
vé moi 161 sai kha di, trir cdc 161 Jién quan véi
su t1ép xde cua dac cat vii vat liéu.

Dry run 1 sy ho tro xdc 1dp rit hiéu qua dé
minh chung tinh toan ven chung cua chuong
trinh CNC. Sau khi chuong trinh duge ching
minh trong khi chay kho (dry run), ngudi van
hanh CNC ¢6 thé tap trung vao cdc phan cua
chuong trinh bao ddm sy gia cdng thufe su. Dry
run ¢é thé dugce s dung k&t hop véi cde tinh
nang khde trén bang diéu khién.

X6a ché do

dry run trudc khi gia cong
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L AXis Neglect

Cong cu tiép theo ral huu dung dé kiém tra
cac chuong trinh trén trung tam gia cong CNC
tkhong phai may tién) 1a ¢ong tic hai trang
thii trén bang van hanh eo tén 1a Z Axis
Neglect hoie Z Axis Ignore. Khi kich hoat cong
tdc nay, chuyén dong bat ky duge dung dé gia
cing bwn dang cua chi tiét, s& vd6 nghia khi
tam thoi dimg chuyén dong cia mét trong cic
truc nay. Bang cdch tam Lthoi bé qua lruc Z,
nguo1 van hanh CNC ¢6 thé tap trung vao su
minh ehiing d¢ chinh xac cda bien dang chi tiat
mé khing can quan tam dén chidu sau. Phuong
phap ki¢m tra chuong trinh niay phai duye thuc
hién ma khang tap chi tigt gia cong (v& khéng
6 chdt lam ngudi). O dav edn rat cén thin!
Bieu quan trong la kich hogt hodc ngdat cong
tdc nay vio didng thoi diém. Néu chuyén dong
true Z bi b6 qua trude khi nhian phim Cyele
Start, moi 1énh true 7 ké tigp déu bi bo qua.
Néu chuyén dong true 2 duge kich hoat hoac
ngit trong khi thye thi chuong trinh, vi tri true
Z ¢ thé s& mat chinh xde.

Cong tac 7 axis neglect ¢ thé duge su dung
Lrong cd hai c¢hé dé v dong va bang tay. Ban
chi can biao dam chuvén déng doc theo true 7
tra lal trang thai kick hoat, sau khi hoan tat s
kiém tra chuong trinh. Mot s6 may CNC doi
hoi cai dat lai cde xdc lap vi tri truc Z.

Manual Absolute Setting

Néu ¢6 tinh nang nay trén b didu khién
{mot 56 b diéu khién st dung xdc lap nay mol
cac Wi dong), s& cho phép ngudi van hanh CNC
hit ddu lai chuong trinh & gica qud trinh st ly.
Manual Absolute Setting (xdc lap tuyél déi
bang tay) ¢ thé tiét kiem thai gian, dac hiég
khi xit1¥ cac chuong trinh dai. Cong tdc xde lap
Manual Absolute khong phai 1 tay chon phd
bién. D& md rong. vé chifc niang xde lap nay cé
quan hé vdi xdc lap Sequence Refurn (xde lap
quay lai chuoi tha ty). Ban hay xem kv tai liéu
cda may e¢dng cu CNC trude khi s¢ dung cde
tinh nang nay.

Sequence Return

Sequence Return 1a chie nang duoe didy
khién bing céng tdc hodc phim trén hang diéu
khién. Muc dich 1a cho phép ngudi van hanh
CNC khyi dong chuong trinh tir giga chuong
trinh bi tam ding. Mgt s8 chic nang da lap
trinh van duge luu gitr ter(mg la Ldc do va
lugng dn daot, $6 khdc can nhap bang phim
Manual Date .-‘nput. Sy vAn hanh cda chue
nang nay c6é quan hé chat che vdi thiét k& may
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cdng cu, duge ghi trong s6 tay huéng din van
hanh may. Chite nang Sequence Return rat hitu
ich khi dao eat bi gay trong qud trinh xif ly cac
chuong trinh dai, cho phép tigt kiem thaoi glan
san xudt néu dLm( s duny hap 1y

Khoa cac ham phy

€6 ba chic nang khi dung dé van bhanh
mdy CNC la mét phan trong nhom “cde el
nang phu”, bao gém:

Khda cdc him Miscellanegus
Khda cac ham Spindle

Khéa cac ham M

Khda cac ham §

Khoa cac ham Tool Khda cac ham T

Cac ham phu sé duge trinh bay § cudi
chuung nay, néi chung lién quan dén cdc khia
canh céng nghé cua lap trinh CNC. ¢ hing dicu
khién cac chire nang clia mdy, chiang han su
quay tryc chinh, hudng truc chinh, lya chon
chat lam ngudi, thay dao, phan dé ban may. ¢
mic dé thdp hon, chang con didu khién cac
chie nang chuong trinh, ching han dimg
chugng trinh bat buée h()dC tuy y, dong chuong
trinh con, déng chuong trinh...

Khi khéa ede ham phy, moi ham M lién
quan dén mdy, moi ham truc chinh 8, va moi
ham dung cu c¢dt T déu tam diung. Mot s6 nha
ché tao mdy cong cy ua thich thuat ngiy MST
Lock hon thuat ngt Anxiliary Functions Lock.
MST la viet tdt cua Miscellaneous, Spindie va
Toul 1a cdc ham chuong trinh sé bi khéa.

Ung dung su khoa ede ham nay chi gidi han
trong pham vi xdc ladp mdy vd minh ching
chuong trinh, khong dung trong qua trinh gia
cong trén may.

Machine Lock

Chdc nang Machine Lock ikhéa m4y) 1a tinh
nang dicu khién dé minh ching chuong trinh.
Phan trén da trinh bay chie ning Z Axis
Neglect va khoa cdc ham phu. Chic ning Z
Axis Negleet chi dung chuyén déng cia true X
va Auxiliary Functions Lock (con goi la MST
lock) khéa cdc ham M, S, va T. Chtc ning
Machine Lock cing ¢ trén bang diéu khién.
Khi kich hoat chife nang nay, chuyén déng cia
tdt cd edce truc déu bi khoa. Pidu nay céd vé hoi
la khi kiém tra Lhuang trinh bang each khoa
tat ca cac ché d¢ dao cat, nhung ¢o 1y do dé sir
dung chic nang nay. Machine lock cung cdp ca
hoi cho nguon vAn hanh kha niang kiém tra
chuong trinh hau nhu hoan toan khong xidy ra
va cham.

Khi kich hoat Machine Lock, chi chuyén
dong truc bi khéa. Moi ham chuong trinh khae



deu duge thue thi binh thuimg, ké ca cac ham
truc chinh va thay dao cit. Chile nang niy co
the duge su dung doc lap hodce két hgp vdi cdc
chire nang khde d&€ phdi hién 151 chuong trinh,
néu c6. Cé 1& cde 16i phd bign nhat la 161 cu
phip va cdce chiie nang didu chinh dao cat.

Ung dunyg thuc té

Nhiéu tinh ning diéu khién trinh bay trong
chuong nay duge st dung chung vai nhau. Vi dy
Dry Run dugce dung chung véi Z Axis Neglect
hoace Auxiliary Functions Lock. Néu biét cac
tinh ndng kha dung, ngudi van hanh CNC ¢o
thé lua chon phi hop vdi yéu ciu vao thoi didm
cu thé. Cé nhiéu linh vue véi LAm quan trong
ngang nhau, nguti van hanh CNC ean tap
trung khi xde ldp quy trinh gia céng duge chay
chuong trinh mdi. Nhiéu tinh nang cia ba diéu
khién duge thiét k& dé givp cho cong viéc cla
ngudi van hanh tré nén dé dang hon. Ching
cho phép tap trung vao mot hoac hai van dé
thay vi su phic tap cia toan hé chugng trinh.
Cac tinh nang nay da dugc trinh bay tueng doi
chi tiét, phan t1€p theo sé dé cap cdc ing dung
thuc té,

Khi khdi déng dé chay chuong trinh mdi,
ngui vdn hanh CNC can tuan theo cac quy tac
xac dinh. Vi du, chi tiét th? nhit cin duoe
kiém nghiém vdi xdc ldp chuyén déong nhanh
25% hoae 50% tdc dd nhanh kha dung. Pay la
xdc 1dp tuong déi cham, cho phép ngusi van
hanh gidm sit tinh toan ven cia su xu ly
chugng trinh va cde chi tidt cu the. Cde chi tidt
nay c6 thé gbm kha nang khoang ha khang du
giira dao cat va vat lidu, xem xét gqui dao chay
dao, v.v..

Ngudi van hanh CNC c6 vai tdc vu can thue
hién déng thoi. Mot s6 tdc vu bao gém giam sdt
tdc dé true chinh, ligng an dae, chuyén dong
clia dao cit, thay dao, lam ngudi v.v_. Phuong
phap ti€p cin hgp 1y va cdn than cho phép ban
tin tudng vae tinh toan ven cua chuong trinh
CNC. C6 thé phai dén chi tiét thi hai hoac tha
ba nguti van hanh mdi nhan thic vé su toi uu
hda cdc gia tri cat got, chang han téc dd truc
chinh va lugng an dao. Sy t8i vu hoa nay phin
anh luong an dao va toc do 1y tudng dat vdi chi
tiét gia cong.

Sau khi nguti van hanh tim duge cac gia tri
can thay dai trong chugng trinh, chuong trinh
do phai duge chinh sia dé phan anh cac thay
do6i d6. Khong chi d6t v6i cong vige dang thuc
hién ma cong diung cho cong viée duge lap lai
trong {udng lai. Vé nguyén tde, muc dich cia
nha lap trinh va ngudi van hanh CNC la thue

hién e¢dng viée vdi hidu suat 100%. Hiéu sudt
nay hoan toan 6 thé dat duge khi két hop no
lige cia ngudi van hanh va nha lap trinh. Nha
lap trinh luén luon nd luc dé dat hidu suit
100% tai ban lam viée, sau dé6 s& ti&p tue cai
tién chuong trinh khi dudge ap dung trong cac
diéu kién thue té.

CAC TOY CHON HE THONG

Cde tinh nang toy chon hé théng CONC
lugng ty cde tuy chon trén xe hgi, mdy moc
hoac edc trang thiét bi khae. Tay theo nha ché
tao va chién luge kinh doanh cia ho, mét tinh
nang trén CNC c¢6 thé 1a tidu chudn hoac thy
chon.

Dué: day la mit 8 tinh nang diéu khién ¢6
thé la tuy chon hodc tiéu chudn trén hé théng
cu thé. Piéu quan trong cin cha v la:

N&i dung tiép theo trinh bay hdu hét cac tinh nang
diéu khién, bat k& ching 13 tidu chudn hay 1y

" chon trén hé thdng CNC. Trong didu kién cu thé,
ngudi ding s& biét cac tinh nang nao la tuy chon
dudc Jap trén hé thang didu khién cla ho.

Hign thi do hoa

Biéu dién dé thi quy dao chay dao trén man
hinh 12 mot trong cdc thy chon quan trong
nhat. Khong nén nham 1an tuy chon nay vdi
kiéu lap trinh thong thuong bat ky, cing su
dung giao dién dé thi quy dao chay dao. Khi
khong ¢6 sy l4p trinh duge hé tro bang may
tinh (CAM), hién thi 45 hoa trén bang diéu
khién la rdt can thiét. Moi nha lap trinh va
ngutii vdn hanh déu mudn quan sat chuyén
déng cia dyng cu ¢dt trén man hinh, di don
sic hay mau, trudec khi thue sy gia cong trén
méy.

Tuy chon dd hoa thuyng hién thi cae true
mdy va hai con tré dé phéng to hoac thu nho:
Khi kiém tra quy dao chay dao, cdc dung cu cat
duge phan biét bang mau sidc hode 4o sang.
Cac chuyén dong nhanh duge biéu thi bang
dutng nét ddt, chuyén dong cit bing dudng
nét lién, N&u dp dung chite nang db hoa trong
khi gia cong, co thé quan sdt cdc chuyen dong
dao cit trén man hinh,

Su ldap ti 18 tang hoac giam trén man hién
thi cho phép ddnh gia chuyén déng dao theo
1ong thé hodc ting phan riéng ré. Nhiéu bd
diéu khién cbn ¢6 sy mo phéng quy dao chay
dao thuc té&, hinh dang chi tiét va dao cat duge
xac lap trude, sau d6 quan sdt trén man hinh.
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Do trong khi gia cang

Trong cde quy trinh gia cong tu déng, su
kiém tra dinh ky va su diéu chinh dung sai kich
thude 12 di¢u bat bugc. Khi dung cu cit bi man
dan, hodc do cdc nguyén nhan khéc, kich thuge
cé the lach khoi kheang dung sai cho phép. Sut
dung thiét bi do (cdm bién) va chuong trinh
thich hgp, thy chon In-process Gauging (do
trong khi gia cdng) cung cdp giai phap chuin
cho viin dé nay. Chuang trinh gia cong CNC
d6i vai tuy chon In-process Gauging co céce tinh
nang dinh dang dac thu, duge viét theo tham
s6, sit dung tly chon khde cia hé diéu khidn —
Custom Macros (ddi khi con duge goi 1a User
Maeros) cung cap su lap trinh kidu bién thién.

Néu xudng mdy CNC sd dung tay chon
In—process Gauging, noi chung edc tuy chon
diéu khién khde cang duge cai dat va kha dung
cho nha lap trinh CNC. C4c tity chon phé bién
bao gom phan mém do tim (cadm bién), quén ly
tudi bén dao cdt, macros, .. Céng nghé nay hoi
vigt qud sut 1ap trinh CNC tiéu chudn, dit ¢
quan hé chat ché va sit dung thusng xuyén.
Néu ban sif dung cong nghé didu khién sé, ban
nén quan tam dén cdc tiy chon dé.

Gidi han hanh trinh duoc luu gid

Su xdc¢ dinh dién tich trén may tién CNC
hoze hinh khéi trén trung tam gia cong CNC
c¢ho phép lam viéc an toan, ¢é thé duge luu theo
tham s6 cia hé théng diéu khién duge goi la
stored stroke limits (gi¢i han hanh trinh lwu
g1). Cac gidi han hanh trinh nay duge thist ké
dé tranh sy va dap gidta dung cu cit va dé ga,
mdy céng cy hodc chi 1iét. Dién tich (2D) hodc
hinh khéi (3D) ¢6 thé duge x4c dinh theo
enable (cho phép) nhap dao edt hodc disable
tkhéng cho phép) nhap dao cdt. Pidu nay c6
thé duge xdc lap bing tay trén may hode néu
kha dung, bang muc nhap chuong trinh. Mot s
bo diéu khién chi cho phép xac dinh mét dién
tich hodc thé tich, s6 khdc ¢6 thé cho phép
nhiéu hon.

Khi tuy cheon nay hoat dong va may CNC
phat hién sy chuyén ddng trong chuong trinh
xay ra bén trong ving bi cdm, s& din dén diéu
kign 16i va su gia céng s dimg lai. Cdc Ung dung
¢6 thé gbm viung c¢6 u dong, dé gd, mam ecap,
ban xoay va cd chi ti€t ¢ hinh dang dac biét.

Nhap kich thudc vé

Tay chon, ¢6 vé it duge nhéc toi, la phuong
phap lap trinh bang cach nhép cde kich thude
tir ban vé ky thuat. Kha ndng nhap cac toa do
da biét, bdn kinh, vat géc va cde gbéc da biet
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tryc tiép tir bdn ve, la vat hap din 461 véi nha
lap trinh. Ty chon nay, néu dugc dung, phai
dudc cai dat trén tit cid csc may CNC trong
xudng, dé sit dung cae tinh ning lap trinh mat
cdch hiéu qua,

Chu ky gia cong

Cd dieu khién phay va tién déu cung eip
nhiéu chu ky gia cong. Cdc chu ky gia cong
phay thutng duge goi 1a chu ky 6 dinh hoac
chu ky hoan tdt. Ching don gidn héa céc gia
¢ong diém - di€m don gidn, ching han khoan,
chudt, doa, cdt ren. Mot s hé théng CNC con
cung ¢dp cdc chu ky phay mat, phay hée, 15
dinh hinh, v.v..

Cédc mdy tién CNC ciing cé nhicu chu ky gia
¢ong khd dung dé cat got vat lidu bang cdch cit
tho tu dong, cdt tinh bién dang, tién con, cit
rianh, va tién ren. B diéu khién Fanuc goi cac
chu ky nay 1a Multiple Repetitive Cyeles (chu
ky lap lai nhiéu lan)

Tat cd cdce chu ky nay déu duge thist ké dé
dé 14p trinh hen va thay déi trén mdiy nhanh
hon, Chang duge xay dung bén frong bo diéu
khién va khéng thé thay d6i. Nha lap trinh
cung cAp cdc gid tri cat got trong khi chudn bi
chuong trinh bang cdch dung lénh goi chu k¥

‘tuong dng. Toan b) sy xud 1y duge thue hién ty

dong do hé théng CNC didu khién. Chang lusn
ludn 14 cde dy 4n lap trinh die bigt, khong thé
s dung chu k¥ bdt ky va can duge 1ap trinh
bing tay hode st dung mdy tinh riéng.

Tao hoat hinh dung cy cit

Nhiéu dé thi quy dao dung cu cit dugce biduy
thi bang cac dugng hoae cdc cung don gidn. Vi
tri dao cit hién hanh thutng la diém cuéi cta
cung hodc dutng trén man hinh. Tuy phuong
phap hién thi nay déi vdi chuyén déng cua
dung cy cdt ¢6 tinh dé thi rat hiu ich, nhung
van ¢é hai nhuge diém. Hinh dang dao cit va
vat liéu duge cdt got khdng thé quan sit trén
man hinh va su mé phéng quy dao dao cit chi
¢6 tac dyng han ché. Nhiéu bg diéu khién hién
dai e6 tinh nang dé hoa duge goi la Cutting
Tool Animation (tao hoat hinh dung cu cit).
Néu khid dung trén bé didu khién, tinh ning
nay sé hién thi phoi (chi tiét), 46 g4, va hinh
dang dao cat. Khi thue thi chuang trinh, ngudi
van hanh CNC ¢6 su hd tro hinh anh rit chinh
xdc dé minh ching chuong trinh, Mai phin t
do hoa déu dugc hi&n thi bing mau riéng. Kich
cd phdi, do ga, va hinh dang dao cit c6 thé
duge xac lap trude theo ti 1& chinh xdc va nhiéu
dang dao cat cé thé duge luu dé t4i s dung.



Tuy chon nay duge coi 1a tinh nang tuong tu
CAD/CAM dugc xay dung trong hé théng didu
khién doc lap.

NGi két vdi thiét bi bén ngoai
May tinh CNC ¢ thé duge ndi véi thiét b
bén ngoai, thudng 1a m4y tinh khae. Mdi bo

CNC déu ¢6'mét hodc nhiéu ddu néi, duge thigt
k& dac bist dé giao ti€p vdi cdc thiét bi ngoai

vi. Thié€t bi phd bi&n nhit la RS - 232 (tisu
chudn EIA), duoc thiét k& dé truyen thdng gia
hai may tinh. Su xdc lap ndi két vdi thidt bi
bén ngoai 1a ing dung dugc (,huyen biét hoa.
Nguoi van hanh CNC s dung nsi két d6 dé
truyén cdc chuong trinh va cde xdc lap gita hai
mdy tinh, thudng nhim muc dich bao quén
hodic luu triy.



QUY HOACH CHUGNG TRINH

Su trién khai chuong trinh CNC bat ky déu
bat ddu vdi qua trinh lap k&€ hoach (quy hoach}
rat can than. Qué trinh 46 bit dau ti ban vé kv
thudt ctia chi tiét edn gia cong. Trude khi gia
cong chi iét do, nhidu bude cadn duge khao sat
va danh gid mot cach can than. Cang nhiédu nod
lye trong giai doan quy hoach chuong trinh,
chuong trinh k&t qua sé¢ cang tot.

CAC BUGT QUY KOACH CHUONE TRINH

Céac buge ciin thiét trong quy hoach chuang
trinh duge guyét dinh theo ban chat cua cong
vide. J diay khong eo cang thie chung cho moi
céng viée, tuy nhién bun ¢ thé xem xét cie
bude co ban dudi diy:

ol Thong tin ban d&wGac tinh ning may cong cy

«J D phuc tap ciia chi tigt

A Lap trinh bang tay / Lap trinh may tinh hoa

=1 Quy trink lap trinh chung

o Béan vE chi tigt / 58 héu ki thudt

O Céc phudng phip gia cdng/déc tinh k¥ thudt cla vat lidy
U Thaty gia odng (cde budc gia cdng, thir tw nguyén cang)
3 Lua chon dung cu cit

3 Xac tap chi tiét

3 Cac quydt dinh ¢cdng nghs

2 Ban vé phéac chi tigét va cac tinh toan

1 Cac vdn dé chat lugng trong 1ap trinh CNC

Cac bude néu trén chi cé tinh goi ¥, chang
hoan todn linh hoat va ¢6 thé thay déi tuy theo
. chi tiét va cde diéu kién gia cong.

LAP TRINH BANG TAY

Lap trinh bing tay (khong ding may tinh}
da tung 1a phuong phdp théng dung d€ chuan
bi chyong trinh chi ti&t t nhiéu naim trude.
Cée bé diéu khién CNC mai giap cho su lap
trinh bang tay trd nén dé dang hon trude bang
cdch st dung chu ky gia cong lap lai hoac cd
dinh, lip trinh ki€u bién thién, mdé phéng
chuyén dong chay dao, muc nhap tedn hoc tidu
chuan, va nhiéu tinh ning tiét kiém thai gian
khde. Trong lap trinh biang tay, moi tinh nang
déu duge thye hién bing tay, vdi su hd trg ciia
mdy tinh bo tui, hoan toan khdng lap trinh
trén mdy vi tinh. D liéu 14p trinh ¢6 thé duge
truyén qua mdy CNC, qua day cdp, st dung may
tinh d& ban hodc xach tay tlaptop). Quy trinh

k1)

nay nhanh hon va tin ciy hon so vdi cac
phuong phap khdc. cde chuong trinh ngan cang
c6 thé duge nhap bing tay, tir ban phim, truc
tiép trén mady CNC. Bang duc 16 1a phuong tién
nhap chuong trinh phd bién treng qud khu, hau
nhu khong edbn su dung trong cdc xudng co khi
hién nay.

Nhuoc diém

Lap trinh bing tay ¢6 mdt s8 nhuge diém.
Co 1& phd bién nhat la thoi gian cdn thist dé
viet chuong trinh CNC véi ddy du ehde nang.
Cac tinh todn bing tay kiém chung, va céde
hoat dong lién quan trong lap trinh bang tay
dcu tén nhiéu thoi gian. Cde nhuge diém khae
bao géom s6 lugng 161 kha ign, khong kiém
chimg quy dao chay dao, khi thay déi chuong
irinh, ..

Yu diém

Lap trinh chi tiét bang tay ¢ vai uu diém
dac bigt. Lap trinh bang tay c6 cudng dé rél
cao déi hai todan bé tAm tri va sife lue cua nha
lap trinh CNC va sy sang tao hdu nhu khong
han ché trong qua trinh trién khai ciu trie
chuong trinh. Lap trinh bang tay tuy con vai
nhuge diém nhung sé luyén cho ban tinh ky
ludt chat ché, tinh té chuae trong khi viét
chuong trinh. Qua trinh nay budc nha tap trinh
phai hiéu ré cdc ky thudt lap trinh dén timg
chi ti€t nhd. Nhiéu k¥ nang hiru dung treng lap
trinh bang tay duge 4p dung truc ti€p vao lap
trinh CAD/CAM. Nha lap trinh phai biét
nhing diéu xdy ra d moi th#i diém va v do
diéu d6 xay ra. Pidu rat quant rong 1a hidu séu
sde ting chi tiét trong khi phat trién chuong
trinh.

CAD/CAM VA CNC

Nhu cdu vé& cdi thién hiéu sudt va dé chinh
xac trong lap trinh CNC la 1y do chinh dé& phat
trién nhiéu phuong phap sif dung mdy tinh dé
chuan bi cac chuong trinh gia cong chi tiét. Lap
trinh CNC vé1 may tinh da xu4t hién U nhiéu
nam trude. Ban dau, ¢ dang lap trinh dua trén
ngén ngd, ching han APT™ hoae Compact 117,
Ti cudl thap ky 1970, CAD/ CAM da cé vai tro
quan trong do bd sung didc tinh hién thi cho qud
trinh ladp trinh, CAD/CAM la viét tdt cia
Computer Aided Design va Computer Aided



Manufactoring. CAD buao quat linh vire thign ké

va ve ky thual. CAM bao qudt linh vue sdn xudt
may tinh hda, trong khi lap trinh CNC chi 1a
mét phan nho trong CAM. Toan bd d6i tugng
cua CAD/CAM rong hon nhiéu so véi thist ka,
vé, va lap trinh. Pay la mot phan cia cong nghe
hién dai, duge goi ta CIM—Computer Intergrated
Manufacturing (san xuit tich hop mdy tinh).

Trong linh vye diéu khién 58, may Linh c6
vai tro chinh trong thai gian dai. Cdce diéu
khi¢n may trd nén tinh vi hon. tich hop cde ky
thual m¢i nhat ve xi ly dir ligu, hou giwr, db hoa
quy dao chay dao, chu ky gia cong.. Hién nay
cac chuong trinh ¢6 thé duge chudn bi véi sy sty
dung may tinh va giao dién dé hoa. Chi phi hau
nhu khang edn 1a van dé 1gn, cic xuong co khi
nho hodn toan ¢é dd khd nang trang bi hé
théng lap trinh. Cac hé thing nay con duge uva
chugng rong rai do ¢ tinh linh hoat cao. Hé
théng ldp trinh mdy tinh héa khéng chi danh
cho lap trinh, tat cd cac nhiém vu lién quan,
thudng do nha 1ap trinh thuc hién, déu co thé
dugdce thuc thi trén may tinh dé. Vi du, qudn 1y
dung cu ¢dt du trd, cg s¢ dir Jieu ding cho cdc
chuong trinh gia cong, théng tin ki thuat vé
vat lidu, dung cu cdt, may cing cu, . Mdy tinh
nay con dude dung dé tai cac chuong trinh CNC.

Sur tich hap

(ot 1oi trong CIM la su tich hop. Pidu dé e
nghia la mo! phdn t cta quy trinh san xudt
déu duge dat viso méi quan hé chung va xem xét
ching nhu mét téng thé nhadm tang hiéu suat,
giam chi phi va tiet kiém thai gian. Y tuéng
chinh dé tich hgp thanh cong 1a tranh sy sao
chép. Mot trong cde nguyén tic quan trong
nhat vé su dung phin mém mdy tinh
CAD/CAM la:

KHONG THUC HIEN HAILAN
MOT VIEC BAT KY
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Hinh 5.2, Chuong trinh sif dung kich thudc theo sé
gia (hiong doi) cén hai (hoac nhidu) thay doi trong
chudng trin.

Khi thye hién ban vé trong phan mém CAD
(vi du AutoCAD), sau dé lai thuc hién trong
phan mém CAM (ching han Mastercam), dé la
su lap lai, mot viéc hai 1dn. Su lap lai ddn dén
161 sai. D€ tranh lap lai, hdu hét cac hé théng
CAD déu ¢6 phuong phap truyén thist k& sang
hé théng CAM da chon dé8 si dung cho lap
trinh CNC. Cdc phuong phap truyén nay duge
thue hién théng qua cdc tdp tin DXF hoac
IGES dac bigt. DXF 13 viét a8t cla Data
Exchange Files (tap tin trao d6i dit liew) hodc
Drawing Exchange Files, con IGES 1a tif viét
tat cua Initial Graphic Exchange Specification
(dac tinh ky thudt trac d6i dd hoa ban dau).
Sau khi dang hinh hoc duge truyén tir hé théng
CAD sang CAM, (dang dac biét cia bd dinh
dang), phan mém mdy tinh sé chudn bi chuong
trinh gia cong, cho phép tai truc tiép vao may
CNC.

CAC BUAC LAP TRINH BIEN HiNH

Quy hoach chuong trinh CNC khang khac
v(i cdc quy hoach khae, ¢6 thé thyc hién tai
nha, ¢ noi lam viéc, trong van phbng, . ¢dn
ti€p cén theo cdch thice logic va o phuong
phdp. Cdc quy€t dinh khdc lién quan véi
phuong phap dé dat dén cdc mue tiéu da chon
theo cach thdc an toan va hiéu qua. Phuong
phdp tiém tién khéng chi phéan tich cac van dé

83/

Hinh 5.1. Chuong trinh su dung kich thudc tuyét déi.
chi can m¢t thay dé7 trong chuong trinh.

Hinh 5.3. Ky hidu dé bong bé mat trén ban vé: hé
Anh (trén) va hé met (dudi)

37



riéng ré khi ching phat trién ma con phai gidi
quyét chang frude khi chuyén sang bude ké
tiep. .

Céc muyc ti€p theo tao thanh chudi thd ty
logic cdc nhiém vu cdn thyc hién trong lap
trinh CNC. Cde muc nay chi duge xép theo thiz
tu co tinh goi ¥, ¢in ti€p tuc xem xét va ddnh
gid. Thir tu d6 ¢6 thé thay ddi d€ phan dnh cdc
dieu kién hodc théi quen lam viée. Mot 86 muc
¢6 thé duge bé gua hoie hai du.

1. Nghién ciu théng tin ban dau
{ban v& va cdc phudng phap)
Panh gia phdi va vat liéu
Cdc d4c tinh k¥ thuat cha may céng cy
Cac chue nang cla hé théng didu khign
Chudi thif ty cdc nguyén céng
Lya chon va sip x&p dung cu cit
Xac 1ap chi tiét

O N D 0 R LN

Dii litu cdng nghé {tdc dé, lugng an dao,...)
9. Xac dinh quy dac chay dao
10. Ban phédc thao chi tiét va cac tinh tean
11. Viét chuong trinh va chuan bi dé truyén cho CNC
12, Kiém tra va g3 r6i chuong trink
13. Ghi va lap tai Héu cho chuong trinh

Chi e6 moét muc dich trong quy hoach
chuong trinh CNC va dé la hoan t&t moi khéi
lénh ¢ dang chuong trinh cho phép gia ¢bng
CNC hiéu qud, an toan va khang ¢é 16i. Céac
bu¢c 1ap trinh néu trén c6 thé thay déi, ching
han dung cu cdt duge chon trudge hode sauw khi
xdc dinh su xdc lap chi tigt? Cdc phuong phdp
lap trinh chi ti€t béing tay c6 thé duge dung
mdt cdch hiéu qua? Cd ean cdc ban va chi tidt?
Ban dimg ngai chinh sia k& cd cdc bude lap
trinh duge coi 1a 1y tudng, dix chi tam thai cho
tdng viée cy thé, hodc ldu dai dé€ phan dnh
phong cdch lap trinh CNC. Ben cdn nho,
khéng cé cde bude lgp trink Iy tudng.

BAN VE CHI TIET

Bén v& chi tiét la tai liéu quan trong nhat
trong 1dp trinh CNC, néu rd hinh dang, kich

thude, dung sai, d¢ béng bé mat va nhiédu yéu.

cau khéc 441 vdi chi ti&t hoan ta't. Chi ti&t phue
tap ¢6 thé ¢6 nhiéu bdn vé, véi cdc hinh chisy,
cac tiét dién (mét cdt), .. Nha lap trinh truéc
hét cdn ddnh gid toan b dir lidu trén ban va,
lya chon céde s6 lidu thich iing dé trién khai
chuong trinh cu thé. C4 nha lap trinh va ngudi
thigt k& déu phai hiéu cac phuong phap cia
nhau va tim ¢o s¢ chung d& toan b qud trinh
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thigt k& va ché tao gidn két véi nhau va hiéu
qua hon.

Kich thudc

- Kich thude trén ban vé chi ti€t duge ghi
theo hé don vi Anht hodc mét. Céce kich thude
riéng ré ¢6 thé duge quy chifu tir méc chudn
xde dinh, hogc co thé la lién tiép, duoe do tir
kich thudc trude d6. N6i chung, ca hai kidu kich
thude déu duge sd dung trén citng moét ban va.
Khi viét chugng trinh ¢d thé sé thuén tién hon
néu chuyén moi kich thudc lién tigp — theo s&
gia — sang kich thude chuén - tuyét doi. Hau
hét cdc chuong trinh CNC déu hudng lgi tir esc
ban vé sif dung kich thude chudn hoac tuyét
d8i. Tuong ty, khi trién khai chuong trinh con
dé dién dich quy dao chay dao, phuong phép
1ap trinh theo s gia c¢6 & 1a lya chon ding — va
lva chon nay tiy thude vao ing dung cu thé.
Phuong phdp lap trinh phé bién nhat dai vdi
cdec may CNC st dung phuong phdp khi kich
thude tuyét déi (Hinh 5.1), cha yéu do kha nang
bién tap dé dang trong hé théng CNC.

V61 hé thong ghi kich thude tuyét dsi,
nhiéu thay ddi trong chusng trinh ¢6 thé dugc
thue hién chi bang mét chinh sia. Phuong
phdp s6 gia ddi héi it nhat hai chinh sia. Cde
khac biét gita hai hé théng kich thude ¢6 thé
duge so sdnh trén Hinh 5.1 sit dung phuong
phédp ghi kich thude tuyet déi va Hinh 5.2 s
dung cdach ghi kich thudc theo s& gia. Thuat
ngi sé gia duge ding nhiéu trong CNC, treng
vé ky thuadt thudt ngit tuong duong la kich
thude tuong d6i. C4 hai hinh nay déu néu ré: a)
ban vé trude khi chinh sita va b) ban vé sau khi
chinh sua. '

bé bao ddm gia cong chinh x4e, hdu hét cdc
kich thude chi ti&t déu c¢é khodng chuyén biét
vé d¢ sai léech duge chap nhén so véi kich ¢&
danh dinh, trong pham vi hé quy chiéu. Vi du,
dung sai hé Anh +.001/-.000 inch s& khdc véi
dung sai hé mét +0.1/-0.0mm. Céac kich thude
kiéu nay thudng la kich thude chinh va phai
dugc duy tri trong gia cong CNC. Cé thé khing
dinh ngu®i vadn hanh CNC chiu trach nhiém
chinh vé bdo dam kich thuéc chi tiét trong
khodng dung sai cho phép {vdi didu kién
chuong trinh 14 chudn xdc), nhung nha lap
trinh CNC ¢6 thé gitp cho nhiém vu cGa ngudi
van hanh tré nén dé dang hon. Ban hay xét vi
du dudi day vé tién CNC:
2 Kich thudc 16 trén ban v& @75 +0.00/-0.05, kich

thude thiyic trong chuong trinh 1a bao nhiéu?



J day c6 vai lua chon, kich thude & phia cao
¢6 thé lap trinh 1a X75.0 va phia thdp cua
khoang dung sai la X74.95. Kich thudc giita
{trung binh} X74.975 la mét lya chon. Céc lua
chen déu phai chinh xdc vé toan hoa. Nha lap
trinh CNC ¢é tinh sdng tao khang chi tim cac
diém todn hoc ma con tim cdc diém ky thuit.
Lu@i cat cia dao bi mon dan khi gia ¢bng nhiédu
chi tiét. Bieu do ¢6 nghia 12 ngudi van hanh
mdy ¢an tinh chinh kich ca gia cong bang cach
si dung sy diéu chinh mon dao, kha dung trén
hiiu hét cdc hé théng CNC. Su can thiép bang
tay trong qud trinh gia cong 1a chap nhin duge,
nhung néu lam dung diéu dé sé 1am giam nang
suat va tang chi phi chung.

Do bong hé mat

B chinh xdc cua chi tiét doi hai chit lugng
dé béng bé mat xdce dinh. Bin veé k§ thuat néu
ro 46 béng yéu cau cho cdc bé mat khdc nhau
cua chi tiét. Cde bdn vé theo hé Anh bidu thi do
bong theo micro inch, v&i 1 micro inch =
0.000001" {mot phan tricu inch). Bdn vé he
métl st dung don vi micron, véi 1 micron =
0.001 mm (mot phdn nghin mm), ky hiéu
micron [a p. Mot s6 han vé su dung cdc ky hiéu
duge néu trén Hinh 5.3

Cédc yéu t6 quan trong tic dong dén chat
lugng bé mat gém tdc do trye chinh, lugng an
dao, ban kinh dung cu et va chiéu siu cdt. N6i
chung, ban kinh dao cdt cang 16n, lugng an dao
cang cham, dé bang bé mat cang cao. Thoi gian
chu ky s& dai hon nhung co thé bi laj bing
cach loai bdt cdc nguyén cong ké tiép, ching
han mai tinh, mai ra, ..

Chirh sira ban vé

Phan guan trong ké& ti&p cia ban ve,
thuéng bi cdc nha 1ap trinh CNC bo qua, biéu
thi cde thay d6i ky thuat (dugc goi la chinh
sia) duge thue hién trén ban vé. Sif dung cac s6
hodc cdc ky tu quy chi€u, ngudi thiét k& sé
nhan biét cdc thay dgi d6, thugng véi cé hai gia
tri, cd va mdi, vi du:

REV.3 / DIMENSION 5.75 WAS 5. 65

Chi cdc thay d61 mdi nhat la quan trong doi
vGi sy trién khai chugng trinh. Ban cdn bdo
dam chuong trinh khéng chi phan anh thist k&
ky thuat hién hanh, ma con c6 cac ky hiéu rd
rang dé phan biét vdi cdc phién bdn cil cia
chugng trinh d6. Nhiéu nha lap trinh giit ban
sao cua ban vé chi tiét tuong ung chuong trinh
trong cdc tép tinh do dé c6 thé tranh duge sy
hidu nham sau nay.

BANG CONG NGHE

Mot 8 cong ty c6 doi nga cdce k§ su cing
nghé hodc ldp k& hoach gia cong chiu trdch
nhiém xdc dinh quy trinh céng nghé gia céng.
Nhing ngui nay dua ra chudi ciac hudng dan
gia cong, vach chi tiét vé hanh trinh cia tirng
phéi qua cac bude cong nghé. Ho phan chia
nguyén cing cho tirng mdy, trién khai tha tu
gia ¢bng va cdc phuong phdp dinh vi, chon
dung cu cdt, .. Cde huéng dan cua ho duqc ghi
lén bang cong nghé kém theo chi tiét gia cong
qua tat ca cac bude ché tao. N&u ¢6 bang cong
nghé, ban sao cida bing d6 la moét phan trong
tai lidu ky thuat. Mét trong cdc mue dich cua
bang edng ughé Ia cung cdp théng tin t6i da
cho nha l4p trinh d& rit ngén vong quay giita
céc chuong trinh. Uu diém chinh cta bang cong
nghé trong lap trinh la bao quat mo1 nguyén
cong can thiét, (‘d CNC va cd dién, do dé cung
cdp khadi qudt vé toan bo quy trinh ché tao.
Bang cong nghé chat lugng cao thuong dua ra
quy trinh céng nghé tuong hgp gan gai vdi cdc
phuong phdp ldp trinh gia cong chi tiét.

Vi nhiéu ly do, mét s6 xudng CNC thuimg
khéng sit dung bang edng nghé hodc tai liéu
tuong tu, do dé nha lap trinh CNC déng thai
phcu la ky su cong nghé. Mo1 trusng dé cung
cdp tinh linh hoat kha cao nhung doi hoi kién
thde, ky nang va tinh than trach nhiém cac.

OAC TiNH KY THUAT CUA VAT LIEY

Nghién citu quan trong trong quy hoach lap
trinh 1a danh gid vdt liew phéi. Phoi con thd va
chua duge gia c¢dng cdt goc (tdm, thanh, vat
duc, vat ren, ) Mgt s6 phdi c6 thé duge gia
cing so bo, chuyén dén t may khdc hoic
nguyén cdng kohdc, ¢6 thé 1a nguyén khai hoac
c6 16 sdn, véi lugng du cdn gia cong bing CNC.
Kich ¢ va hinh dang phéi xdc dinh phuong
phdp gd l4p va dinh vi. Loai vat lidu {thép,
gang, hop kim ddng, hop kim nhdm, ) tdc
déng dén su lya chon dung cu cit va didu kién
gia c¢bng cét got.

Chuong trinh khéng thé lap quy hoach néu khéng

biét ching loal, kich ¢, hinh dang va diéu kién
cua vat liéu,

Binh mic tinh gia cdng

Mt van dé quan trong trong cdc déc tinh
ky thuat vat liéu 1a tinh gia céng. Cac bang va
do thi vé lugng an dao va tdc do duge dé nghi
cho cac vat liéu théng dung thuang duge cac
cdng ty ché tao dung cu cit cung cap cdc db thi
nay rat hitu dung trong lap trinh, dic biét khi
chua biét rd rét vat liéu gia cong. Cdc gid tri
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duge dé nghi néi chung 1a diém khdi dau kha
tot, va sau nay co thé dugce tai wu hoa, khi biét
rd hon cde tinh ¢hal cua vat lidu.

Pinh mdc tinh gia cong theo don vi Anh 1a
feet [nirnuie tft/min). Noi chung, ¢6 thé si dung
cdc thudt ngd surface feet per minute (feet bé
mal / miny, constant surface speed (tée 46 bé
mat khéng doi, C8S hoac CS), peripheral speed
itée do chu vi) hodc surface speed (toe do bé
mat). Trong hé mét, dinh muc tinh gia céng
duge tinh theo don vi m/min. trong c¢id hai
trutémg hop, tdc dd truc chinh (viph) doi vdi
dugng kinh daoe cho truge (trén mdy phay) hoac
dudng kinh chi L&l da cho (d8i véi mdy tién)
dugc tinh todn, sif dung cdac ¢dng thife chung.
D51 vei hé Anh, tée do truc chinh co thé duge
iinh theo vong/phuit (viph).

: 12 <t/ min
rimin =
NS

bél vai hé mét, cong thie nhu sau:

o 1000 xm/min
rfmin = ——--

n <D

rmin = Vong/phot (16c dé true chinh )
12 = Hé 86 ddi foot sang inch.

1000 = Hé s6 ddi m sang mm.

ftfmin = Td¢ 46 chu vi feet/phut.

mimin = Téc db chu vi m/phut

n(pi) = H&ng s6.
D = Budng kinh dao {phay) hodc dudng
kinh phéi (tién)
CHUOI THY TV GIA CONG

Chudi thit tu gia cong xde dinh thd tu edc
bude gia cdng. Ky nang va kinh nghiém sé giap
quy heach lap trinh hiéu qud, nhung phuong
phdp tiép can ciing rdt quan trong. Chudi thie
tu gla cong phai ¢6 tinh logic — vi du khoan
phéi duge 1ap trinh trude khi cit ren, gia cong
thé trude gia cong tinh,.. Trong thit tu logic d6,
cdc chuyén biét tiép theo vé thd tu chuyén
déng dung cu cdt riéng ré cadn duge xic dinh
cho timg dao cit.

Phuong phdp co ban dé xac dinh chudi tha
tif gia cong 13 ddh gia cde nguyén cong lién
quan. Néi chung, chueng trinh can duge lap k&
hoach theo cdach thite dung cu cat, sau khi da
chon, c¢in thuc hién su cdt gol & muce cao nhat
cd thé trude khi thay dao khdc. Trén hdu hét
cac mdy CNC, thai glan can thigt dé dinh vi
dao cdt thuong ngdn hon thei gian thay dao.
Khao sat thd hai 14 kha nang lap trinh cde
bude gia cong thé trude, 1iép theo la gia cong
ban tinh, cudi ciing la gia cong tinh. Piéu dé co
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thé lam ting thém sé ldn thay dao, nhung cho
phép giam s lan dich chuyén phdi trong 6 gd
hoac dinh vi trong khi gia cdng. Y&u t§ quan
trong la dinh vi hién hanh cda dae khi hoan tat
mot nguyén céng. Vi duy, khi khoan edc 16 theo
thutu 1 -2 -3 — 4, dao cat k& tiép (chang han
doa, chudt, cat ren, ..j nén duge lap trinh theo
thotird — 3 -2 -1 38 giam cdc chuyén dong
dao tHinh 5.4

101 = Khoan dinh vi | 702 = Khoan T03 = Tard
L5 1 L5 4 L3 1
L6 2 L5 3 LG 2
Ld 3 L6 2 Lo 3
Lb 4 L5 1 L4 4
Hinh 5.4. Thu ts gia céng fldv ddu tam, khoan,
cat ren)

Hinh 5.5. Quy dao chay dao theo bién dang
ftién hoac phay)

Thit tu gia cdng nay c6 thé thay d6i sau khi
chon cdc dung cu ¢dt va phuong phap ga lip.
Thit tu nguge ¢6 thé khéng thich hop trong céce
chuong trinh con.

Quy hoach lap trinh khong phai 1a su thuc
thi dgc lap cdc budc riéng re, nguge lai chung
lién hé chat ché véi nhau theo thi ty logic dé
dat dén muc dich xdc dinh.

LUA CHON DUNG CU CAT

Laa chon gia dao va dung cu cit la bude
quan trong trong quy hoach Hp trinh CNC. Bo
dung cy cdt ddy di bao gém dung cu cit, gia
dao va bé kep hodc dinh vi dao cat (vit kep, db
gd dao, mam cdp, ban phan do. kep rat, kep
ong, ..} Dung cu cit doi héi cha § didc biét, do
chiing rdt da dang vé chiing loai va tac dong
true tiép dén su gia cong.

Dung cu c#t thuong la lua chon quan trong
nhat. Khi lya chon phai dua vao hai nhém tiéu
chuan co ban

0 Hiéu qua trong st dung
L An toan trong gia céng

Bu sdp x8p cdc dung cu cit theo thi tu si



Hinh 5.6. Quy daoc chay dao theo bién dang voi cac
digm thay d&i ducng bign.

dung li vin dé quan trong trong quy hoach
chuong trinh CNC. Trén may tién CNC, méi
dung cu cat duge gin trén gid xoay xdc dinh,
hao dam sy phdn bé dao cdt can bang gida
dung cu cit ngdn va dai (chang han dao tién
truc va dao doa dai). Biéu nay 1a quan trong dé
tranh kha nang cdc dao va cham nhau khi thay
dan. Van dé tiép theo 1a thu ty s dung tlng
dao cat, diae biél trén cdc may khéng co su
phin dé dao hai chiéu. Hau hét cic trung tam
gia cong déu sit dung sy chon dao theo kiéu
ngiu nhién, trong dé thit tu dao la khong quan
trong, chi xét duvng kinh va trong lugng dao.

Moi chi &8 diéu chinh dao va cde muc nhap
chuong trinh khac can duge ghi vao tar Liéu
dusi dang bdng dung cu cdt. Tai liéu nay duge
dung dé hudng dan nguti van hanb trong khi
xdc lap may, néi dung co ban lién quan dén sy
lua chon dao. Vi du, tai li¢u cé thé gdm mo td
dung cu cat, dusng kinh va chiéu dai, s6 luoi
cat, toc do va lugng an dao,.

GA LAP CHI TIET

Quyét dinh ké tiép trong quy hoach chuong
trinh lién quan dén su ga 1dp va xac 1ap chi tigt
- phuong phap gd ldp phéi, gia d& dung cu cit,
d6 gd va dinh vi, 80 nguyén cong can thiét dé
hoan tat quy trinh cong nghé, vi tri dé chon su
bt ddu chuong trinh (chuin gia congt, . Sl xc
lap nay 1a rdt cdn thiét va phai duge thue hién
mol cach hidu qué.

Mot s6 kiéu may duge thiét ké dé giam thai
gian xdce 1ap. Cdc trung LAm gia cong nhiéu truc
hodc may tién cé thé gia cong dong thai hai
hodc nhiéu chi tiél. Cdc tinh nang dac biét
chang han cdp phdi thanh trén may tién, tu
dong do1 dao, ga ldp kép trén ban mdy, . déu
nhim giam thol gian gia céng va lang nang
sudt cat got.

Bany xac lap

Tai giai doan quy hoach lép trinh nay, sau
khi quy&t dinh sy xdc lap, can xiy dung bang

vdc ldp. Bang nay cd thé 1a phac thao don gian,
duge thiél k& chu yéu dé =i dung tai mdy, néu
ri sy dinh huéng phai khi lip vao do ga. chi s
didu chinh dao do lién quan vdi cde yéu cau dic
thu duge thidét lap trong khi quy hoach cac budge
trong chuong trinh (ching han vi tri kep chat,
kich thude kep rut,.). Bang xdc ldp va bang
dung cu cat ¢é thé két hop thanh mgt bang
thong tin chung. Hau hét cdce nha lap trinh déu
¢6 bang riéng tuy theo kinh nghiém cia ho.

QUYET DINH CONG NGHE

Budc ké tiép trong quy hoach chuong trinh
CNC la chon toe d6 truc chinh, lugng dn dao,
chidu sau citl, chat lam ngudi, . Tat cd cde yéu
6 da xét déu o anh hudng dén sy gia cong. Vi
du, khoang tée dé truc chinh kha dung la ¢d
dinh déi vdi may CNC bat ky, nhung kich ca
dao cat va loai vat liéu sé anh hugng dén Lic do
va lugng an dao, cong sudt cua mdy cong cu s€
giup xdc dinh lugng kim loai duge catl got mot
cdch an toan, .. Cdc y&u t6 khdc, anh hudng
dén thigl k& chuong trinh, bao gém 4 cung
vitng g4 Yp, chiéu dai dao cdt, vat 1iéu dao cat,
.. Ban khoéng nén bd qua su lya chon dung dich
lam ngudi va chat bai tron, chung 1 cde yéu to
quan trong Anh hudng dén chat lugng gia cong.

OQuy dao dao cat

ot 161 eta lap trinh CNC bat ky la xac
dinh quy doo dao edt. Qud trinh nay cha yéu la
xac dinh cdc chuyén dgng chay dao trong quan
hé vai chi tiét.
Trong tap trinh CNC, cin dac bigt chi y dén dao.
cat dang chuyén déng xung quanh chi tiét gia

cong. Nguyén tac nay ap dung cho mei may
cdng cy CNC.

Yé&u td ¢6t 161 d€ hidu nguyén tdc nay la
hinh dung sy chuy&én déng cua dung cu cdi,
khéng phdi chuyén dong cua mdy. Su khac biét
r6 nhit gidta lap trinh trung tdm gia cdng va
mdy tién 14 sy quay cta dao cit vi suf quay cua
chi Liét gia cong. Trong ca hai truding hop, nha
lap trinh déu phai suy nghi vé chuyén déng cia
dao cdl xung quanh chi fiét gia cong {Hinh 551

Quy dao chay dao d6i vdi moi dung cu gia
cong bién dang (profile} ludn ludn xem xél ban
kinh dao, bing cach 1ap trinh quy dao khoang
cach tuong duong theo tdm bdn kinh hoac bang
cach st dung su didu chinh ban kinh dao cét.
May CNC phay hoéc tién déu cung cap cde tinh
nang tiéu chudn vé chuyén ddéng nhanh, néi
suy tuyén tinb va noi suy vong. Beé tdo ra cac
quy dao phic tap, ehing han chuyén déng phay
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x0an, c6 the st dung tuy chon dac biét trong bo
diéu khién. C6 hai nhém quy dao chay dao co
ban:

Q DiEm - diém

con goi ia {thea) vj tri

O Lién tuc con goi 3 ftheo} bién dang

Chay dao theo uj tri duge dung cho cac gia
cong vi tri diém, ching han khoan. chuét, tars
ren va cdce nguyén ¢ong tuong ty, chay daa theo
bién dang tao ra bidn dang. 'frong ca hai
trudng hop, dir liéu lap trinh quy chiéu theo vi
tri cua dao cat khi hoan tat mat chuyén dong
*dc dinh. Vi trf nay duge goi la vi tri dich ctia
dao cat. (Hinh 5.6),

Céac vi tri bdt dau va k&t thic cha bign dang
déu duge ghi r6 va la vi trf cho timg thay déi
bién dang. Vi tri dich duge goi la diém thay doi
bién dang, cin duge tinh todn. Thy tu cde vi tri
dich trong chuong trinh 1a rat quan trong. BDiédy
d6 ¢6 nghia la vi ¢ri 7 ciia dao cat 1 vi tri dich
bat diu & diém Start, vi tri 2 12 dich bit dau ¢
diém 1, vi tri 8 1a dich ti vitri 2, .. cho dén khi
dat dén vi tri End. Né&u bién dang la nguyén
¢dng phay, cde dich duge tinh theo truc X va
truc Y. Trong gia cong tién, ching sé 1a cac toa
dé X va Z.

Hau hét cdc gia cong bién dang déu ddi hoi
it nhat hai chuyén déng dao cdt, vi du gia cong
thé va gia cong tinh. Mat phén trong 1ap trinh
la phéan biét lugng gia cong tho. Khi l4p trinh
cde chuyén dong khang cét got cing cAn chi y
nhu vdi chuyén déng cdt got. Trong tam la
gidm dén mic thip nhat cae chuyén déng
nhanh (khéng cit got) cia dao cdt va bao dim
cdc khodng hé an toan.

Bink nic cong sudt may

Mdy dung cy duge phan loai theo eong suit,
lugng cat lon doi héi cong sudt cao va nguoe
lai. Chiéu séu hoac chidu rong cit qua 16n ¢6
thé lam gay dao hoic diing mdy. Cdc truing
hop d6 1a khong thé chdap nhan va ecin phai
ngin chan. Dgc tinh ky thuat may CNC cho biat
cong sudt doéng co d truc may, duge tinh theo
kW (kilowatt) hogc Horsepower (ma lye). Cée
cong thic duge dung dé tinh cdng sudt, tinh
lugng cdt got, hé s6 mon dao, ché dj cdt, . cong
thire chuyén d6i gitta kW va HP (dya trén don
vi 1 HP = 550 foot — pounds per second —
ft.Ibs/s)

T kW = 1.344 HP
1 HP = 0.746 kW
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Chat Jam ngudi va hidi tran

Khi dao cdt ti€p xae véi vat liéu (phaj)
trong thyi gian du dai, sé phat sinh lugng nhiét
kha 16n. Lugi edt bi qua nhiét, mon dan va 6
thé bi mé hoac gay. Dé tranh cdc khi nang nay
can sif dung chat lam ngudi thich hop.

Dau hoa tan trong nude la chat lam nguot
phd bidn nhat, chit lam ngudi duge pha tron
hgp ly sé& gidi nhiét tir lugj cit dong thai ¢é tdce
dung nhu chat béi tron. Cong dung chinh cia
bdi tron la lam gidm ma st va gilp sy cat got
trd nén dé dang hon. Dong chit lam ngudt phai
hudng dén luai cdt, véi éng mém hodc thong
qua |6 dén chat lam ngugi trong dung cu ciit.

Khdng dugc dung nudce thun tdy lam chat lam
nQudi, do co thé gay hu hai nghiém trong cho may
cong cu.

Dung cu cdt bing hop kim g6m (cermet)
thudng duoe lap trinh kha, khong ding chdt
lam ngugi. Mot s6 loai gang dic khéng dai héi
dong chat 1éng 1am nguai, nhing cé thé dung
dau ¢ dang phun suong hoic thai khéng khi.
Céde chie nang 1am ngusi thay déi tuy theo
may, do d6 can xern ky s8 tay huéng din sy
dung mdy.

Dong chat lam ngudi ¢6 thé duge dung dé
lam nguéi chi tigt do d6 dat duge dung sai tét
hon. Ngoai ra chat lam ngudi con giup ddy phoi
ra xa khu vue edt, dic biét khi gia cong 16 sau
ho&c cac hée lom.

Chét lam ngudi lién quan dén lip trinh
CNC la xdc dinh thoi diém cung cap chat lam
ngudi trong chuong trinh. Lénh MOS8 trong
chuong trinh chi kich hoat déng co bom chit
lam ngudi, ban cdn bdo ddm chat 1am ngudi
thue suf di dén ludi et trude khi tiép xic vdi chi
ti€t gia cong. Su lap trinh sdm cho chat lam
ngudi thudrng t6t hon 1a tré.

PHAC THAD CHI TIET VA TiNH TOAN

Cdc chuung trinh duge chudn bj bang tay
doi héi mot s6 tinh todn, Phan tinh toan nay eb
the gay khé khin cho nha 1ap trinh, nhung la
bude cin thi&t. Nhidu bién dang phic tap doi
héi thém cdce tinh todn, nhung thutng khong
qud khé. Hau nhu moi tinh todn trong lap trinh
CNC déu ¢6 thé gisi quyét bang s8 hoc, dai s6,
va lugng gidc. Todn hoc cao ¢&p — hinh hoe gidi
tich, lugng gidc cdu, phuong trinh vi phan, ma
tran,. chu yéu chi ding khi lap trinh khubn
mau phiic tap (gia cong chit déo) khudn duc ap
lue, khuon dap néng, .. trong cdc truding hgp do,
cin st dung hé théng 1ap trinh CAD/CAM.



Kién thic lugng gidc s& gidp ban thue hién
cdc phép todn trong nhidu chuong trinh CNC.
Khi lam viée vdi cdc bién dang phde tap, néi
chung 1&i gidi thue su khéng qud khé, chu yéu
la kha niang va phuong phap di dén i gidi do.

Cée tinh todn sé& dé dang hon néu duge biéu
dién bing hinh anh. Cédc tinh todn nay thuong
can ban v& phae chi tiét. Ban vé phdc ¢6 thé
duge thue hién bang tay theo ti 1& gan ding.
Lap ti 1& cho ban phdc thdo ¢6 mt uu diém lén,
ban c6 thé thdy ro cac quan hé, so sianh céc
kich thude, quan hé giita cdc phan tir riéng &,
hinh dang cia cdc phdn ti& nhé nhit. Tuy
nhién, ban khéng nén fam dung béan phdc thao.
Khéng dung ban phac thao dé dy doan cac
kich thudc chua biét.

Lap ti 12 ban phac thao la cong viée thiéu
tinh chuyén nghiép, thuong 1a ddu hiéu cua sy
lam biéng va thiéu kién nhan.

Cac phuony phap nhan hiét

Phie thao tinh toan ¢o thé duge thyce hién
truc tiép trén ban vé hoac trén gidy. Méi phdc

thao déu lién hé vé6i edc tinh toan. Sit dung ma
mau hodc ddnh sé cac diém lam phuong phép
nhan bi&t s& giip ban nhan thitc ban ve rd
rang han. Thay vi ghi toa 49 ting di€m thay
déi bién dang, ban hay diing cdc s6 quy chiéu
diém va lap bang toa d6 riéng su dung cdc sb
quy chiéu (Hinh 5.7).

Vi tri Truc X True Y Truc 2

: i
I |

Hinh 5.7. Vi dy vé béng toa do (chua ghi cdc giad trf)

Béng nay c6 thé duge dung ¢d cho phay va
tién, bang cdch dién vao cot tuong dng. Muc
dich la trién khai phong cach 1ap trinh 6n dinh
tit chuong trinh nay dén chuong trinh khdc.
Ban hidy dién tat ca cdc gid tri, k& ca cde gid tri
khong thay d6i. Bang nay sé la tai liéu quy
chiéu rat tét khi lap trinh.
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CAU TRUC CHUONG TRINH GIA CONE

Chuong trinh CNC gom mét chudi ky ty cde
khoi 1énh lién quan dén su gia cong chi tiet,.
Méi khéi lénh duge chuyén biét trong dinh
dang hé théng CNC c¢6 thé chap nhan. Ma;
khdi lénh con phai tuong hep véi cac dae tinh
k¥ thuat ciia mdy cong cu. Phuong phap nhip
chuong trinh nay ¢6 thé duge dinh nghia la st
SAp xép giu vong va cde khdi lénh lien quan,
duge viet theo dinh dang cia hé thome ONC va
hudng dén mday CNC cu thé.

Cédc diéu khién c6 dinh dang khac nhau,
nhung hau hét déu tuong tu nhau. Cde khidc
biét nho ton tai giva cdc may tly theo nha ché
tao, k& cd loai duge trang bi cang loai hé thong
dieu khién, Bidu nay 1a phé bién, ban ¢4 thé
Xem xét ede yéu cau chuvén bidt do ede nha ché
tao may dat ra déi véi nha ché tao bo dibu
khién dé dap ung cac tinh nang thist k& may
dac thi cta ho. Cac khéc bist nay thutng la
nho nhung van quan trong di vdi lap trinh.

CAC THUAT NGO’ LAP TRINH CO BAN

Linh vye CNC ¢6 ede thuat ngix va biét ngif
rieng, ¢6 cac viél tit va ménh dé chi nhing
nguin trong nghé mdi hiéu. Lap trinh CNC chi
la mét phan nhé cia gia céng mdy tinh héa va
¢6 nhiéu ménh dé rieng. Hau hét cde thuat ngy
d6 déu lién quan vdi edu triic eva chuvag trinh,

Co bon thuat ngiv co ban duoe dung trong lap
trinh CNC, ching xuat hién trong cac tai lieu,
bai giang, sdch, bao chuyén mon.. Céde thuit
ngtf nay la co ban dé hiéu thuat ngit CNC chung:
Ky tu 3 T ngit & Khéi 3 Chuong trinh

Cdc thuat ngir nay rat phé bi€n va quan
trong trong lap trinh CNC, ¥ nghia ciia chung
dudc giai thich nhu sau:

Ky tu

Ky tu la don vi nhé nhat cua chuong trinh
CNC, ¢6 thé ¢6 mjt trong ba dang:

U Chir sé
i Chi cdi
Ky hidu

Cae ky wr két hgp véi nhau thanh cde to
nglr o6 nghia. Sy két hgp cac chii s6, chit cai, va
ky hi¢u duge goi 12 muc nhap chuang trinh
80~ chit.
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Hinh 6.1. Vi du vé dinh dang lap trinh dia chi nga

Chir s6

Co muai chir s, 0 dén 9, kha dung trong
chuong trinh dé tao ra cde s6. Cie chd sé duge
dung theo hai ¢ché do — mét la cic gia try
nguyén (36 khong ¢é dau thap phani va thit hai
la cac s6 thye (36 ¢6 dau thap phan). 86 c6 the
6 gia tri duong hoac dm. Trén mat o bo didy
khién, s§ thuc c6 thé duge si dung c6 hoac
khong ¢6 dau thap phan. Cac s6 duge dimg
trong hai ché d6 nay chi ¢6 thé nhap trong mot
khodng do hé théng diéu khién xdc dinh.
Chit cai

Vé 1y thuy€l cd 26 chi cdi trong vin chit cdi
déu ¢6 thé duge sit dung dé 1ap trinh. Hiu hét
cde he théng diéu khién chi chap nhan mat so
chir cdi, loai bo ¢de c¢hit con lal. Vi du, bd didu
khién trén mdy tién CNC loai bo chir Y do truc
Y chi danh cho cae nguyén cang phay {may
phay va trung tdm gia cong). Cac chit hoa
thudng duge dung trong lap trinh CNC, nhung
mot s6 b6 diéu khién ¢hdp nhan cac chy
thudng véi cling ¥ nghia nhu chii hoa.

Néu nghi ngd, ban hay chi diing céc chii hoat -

Ky hiéu

Mot s6 ky hiéu duge diing trong 1ap trinh,
bd sung cho chif 88 va chit cai. Cdc ky hiéu phé
bién nhat 1a ddu chdm thap phan, ddu triz, ddu

phan tram, ddu ngodc,.. thy theo cde tuy chon
diéu khién,
Ti ngif

Tu nglt chuong trinh la su két hop cdc ky tu
s6-chir, tao ra 1énh don cho hé théng didu khign.
Néi chung méi tir déu bit ddu vdi chir hoa, tiép
theo 14 s8 bigu thi ma chuong trinh hoae gia tri



thue, Ciic tu ngi phé bign thuirng hign thi e iri
cae trive, fuong dn dao, ede Lénh chiudan bi, cde
che neing chung, v nhicu dinh nghia khide.

Tu ngu duge dung lam lénh don cho hé
thong CNC, khoi duge dung cho nhom nhidu
lénh ikhdi 1énh). Chuong trinh duge nhap vao
hé thong diéu khién géom cdc dong lénh riéng
ré, sdp xép theo thit tu logic. Mo6i dong duge goi
14 kha chudi tha fir hode don gian la khdl
thloek ) — gdm mot hode nhiéu tir ngt (wordi va
moi tir nga gom hai hode nhice ky i

Trong hé théng didu khién, titng khai phai
duge tdach riéng ré. Pé tich cac khai trong ché
do MDI iManual Data Inpul, nhdap di Héu
bdng tay) ¢ bo didu khién, mdi khai két thae
bang wma (ky hicw End f Bloek tkét thic
khoir Ma nay duge viet tat la 150B wrén bang
diéy khién. Khi chudn bi chugng trinh trén
may tinh, phim Enter trén ban phim sé¢ két
thae khéi. Khi viét chuong trinh trén gidy, méi
khéi chuong trinh chi duge chiém métl dong
trén gidy. Mbdi khéi chuong trinh chia diy cde
lénh don duge thuc thi cung vé1 nhau.

Chuong trinh

Cau tridc chugng trinh thay doi thy theo b
diéu khién nhung su tiép can logic khong thay
ddi gitta cac bd dicu khién. Chuong trinh CNC
thudng bat dau véi s6 cluemg trinh hoidc ky
hiéu tuong tu, tiép theo la cdc khoi 1¢nh theo
thit tu logic. Chuong trinh két thac vdi stop
code hode ky hiéu ¢cham dut chuong tanh,
chang han ddu phan trcan - . Tai liéu bén
trong vit cac thong tin bdo cho nguti van hanh
ed thé duge dat ¢ cde vi tri dac biét trong
chuong trinh. Binh dang chuong trinh hén tue
phit trién theo thoi gian, hién nay dang su
dung nhiéu leai dinh dang.

! P | e 58 lugng chd 56

sau dau thap phan

= Ddu thap phan duge phep

|

| _
b __Sc"ilm:!ng chii 56

| frudc dau thap phan

- m= Gia tri duong hoac am

= Dia chi

Hinh 6.2. Giai thich dinh dang dia chi t ngl — dinh
dang truc X theo heé met

HINH DANG CHUONG TRINH

Tir nhimg ngay dau cua dieu khidn so, di s
dung d&n ba dinh dang, duge lict ké theo tha we
xuit hién:
< Tab Sequential Format _

chi ditng cho NC khdng ¢d diém thap phin
< Fixed Format

cfi diing cho NC khdng o6 di€m thip phin
O Ward Address Format

dung cha NC va CNC. cd diém thidp phin

Chi nhing hé theng dieu khién thei ky diau
mdi sir dung tab sequeniial fornat hodc fived
format. Ca hai déu da lac hau va khong con
duoe sif dung tit dau thap ky 1970. Ching duge
thay bang Word Address Formal (dinh dang
dia chi tU ngi) thuan tién va hiéu qua hon.

WORD ADDRESS FORMAT

binh dang word address format 1dia chy
ngti) dua trén su két bup mot ¢ha car var mot
hoac nhieu ¢hi s¢ (Hinh 6.11.

Trong mot s6 dng dung, su két hep nay co
thé dugce bo sung bang ky hidu, ehing han dau
trif hode ddu cham thiap phan. Méi cha cai, chya
56 hodac ky hi¢u biéu thi mét ky tu trong
chuong trinh va trong Lo nhd cua hé didu
khién. Su sdp xép dac thi s8 — chit tao ra mot
tir ngy, trong do chd cdi 1a dia chi, Liép sau la
du lidu s ¢6 hodc khong ¢6 ky hiéu. Pie chi tix
ngd quy chiéu thanh ghi chuyén hiét trong bo
nhd cua hé didu khién. Mot s6 1 ng thing
dung bao gohm:

GO01 M30
z-5.14

D25 X5.75 N105
F12.0 TO505 TO5

HO1 YO0 82500
/M0 BLEO.O

Dia ehi chit cdi trong block {khoi) xdc dinh
v nghia cda tif ngir va ludn ludn dugce viét trude.
Vidu X5.75 1a dung, 5.75X 14 sal. Khong duoc
phép ¢6 khodang trang tky (U trang) (rong 1u
ngt, chi c6 thé dat khodng trang trude tir ngi,
v nghia trude chi cdi.

D ligw bigu thi sy gan s8 cho ti ngl. (Ha
tri nay thay doi khd rong va thy thude vio dia
chi ding trude, DU Tiéu ¢6 thé Ta sé chud tha tu
N, =0 dang ky bu D hodc H, t0 ngir tpa do X, Y
hodc Z, ham toc do cat I, ham truc chinh 8.
dung cu cat T,

Mot ¢ ngd bat ki 1a chudi cde ky tu rit
nhat hai ky wu) dinh nghia 1énh don che bo
diéu khien va may. Cae vi du néu trén vé tu
ngli ¢6 ¥ nghia nhu sau trong ldp trinh CNC:

GoO1 Lénh chadn by
M30 Hém phu
D25 Chun s0 b - phay



X5.75 T ngi toa dé — gid tri ditong
N105S 86 chudi tha tu 156 block)
HO1 S8 bir chidu dai dung cu et

YO T ngd toa d6 — gid tri zero

52500  Ham tde d§ true chink

2-5.14 T ngit toa dé - gid tri Gm

F12.0  Ham t6c do edt

TO50S  Ham dung ci cdt - tign

T05 Ham dung cu cdt — phay

/MO1 Ham phu véi ddu 1) ky hidu b6 gua
khat (Blocks

B180.0 Ham ban phin do

Cac tir ngif riéng re la cdc }énh duge x&p
nhém v6i nhau d€ tao thanh cdc chudi thy ty
ma lap trinh. M6i chudi thd ty s& xit Iy day cde
lenh dong thoi tao thanh mét don vi duoc goi
la sequence block (khdi chudi th tu) heac don
gian 1a block. Day cac block sdp x&p theo tha tur
logic duge yéu c&u dé gia cong hoan tdt chi tiét
hodic hoan tdt nguyén cong 1a chuong trinh (gia
cong) chi ti€t, con duge goi 1a chuong trinh
CNC.

Khdi lénh ke ti€p bidu thi chuyén dong dao

nhanh dén vi tri tuyét d5i X13.0Y4.8 vdi chat
lam nguéi duge kich hoat:

N25 G990 GO0 X13.0 Y4.6 MO8

Trong dé:
N25 Chubi thir tu hoac s khdi (block)
G90 Ché& a6 tuyét ddi
GO0 Ché dé chuyén ddng nhanh

X13.0Y4.6 Vitritoa dd
MO8 Ham bdi tron ON

B¢ diéu khién coi mgt block la don vi hoan
chinh, khéng xit ly nita ching. Hau hét cdc bo
diéu khién déu cho phép thir tu tir ngi ngau
nhién treng block, néu chi s block duge
chuyén biét trude.

GIAI THICH BINH DANG

Timg tif ngd chi ¢6 thé viét theo cdch thuc
chuyén hiét. 84 hugng chit s8¢ duge phép trong
t ngd, tay thude dia chi va s6 lugng 41 da cdc
chii $6 thap phan, do nha ché tao bd diéu khidn
quy dinh. Khéng phdi moi chit edi déu duge su
dung. Chi cdc chir cdi véi ¥ nghia duge gan
trude mdi e6 thé lap trinh, ngoai tri cdc ghi
chd. Cac ky hiéu chi 6 thé duge dung trong
mdt 80 tif ngl, va vi tri clia chung trong tii ngit
1a ¢6 dinh. Mt s§ ky hiéu chi duge dung trong
cac macros riéng biét. Cic gisi han didu khién
la rdt quan trong. Cde ky hiéu bé sung cho chiz
86 va chi edi, cung cdp cho ching ¥ nghia rong
hon. Cde ky hiéu lap trinh phé bién gém dau
trit, ddu cham thap phan, ddu phan tram va
var ky hiéu khac. Tdt cd cdc ky hiéu duge liat
ké trong Bdng 6.3.
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Dang rit gon

Cdc nha ché tac by diéu khién thutng
chuyén biét dinh dang nhap ¢ dang viét tit
hodc rit gon (Hinh 6.2).

Syt md td dinh dang ddy di timg § nghia la
rat dai va khong can thiét. Ban hay xem xét suf
md ta day du (khong viet tdt) d6i vei dia chi X,
ti ngir toa do duge dung trong hé mét (Hinh 6.2)

Bia chl X chép nhan di liéu duong hodc am vdi

tdi da nam chir s6 trudc ddu thap phan va ba chir

sé sau diu thap phan, ddu chdm thap phan la
dudc phép.

Néu khéng c6 ddu thép phan trong dinh
dang ¢6 nghia la khéng dugc sit dung dau nay,
néu khong ¢6 diu cong (+) nghia la gi4 iri dia
chi khong thé 1a s6¢ am, khéng ¢ ddu duge
ngam hiéu la gid tri duong. Céc vi du vé dinh
dang vdi y nghia kém theo duyc néu dudi day.

G2 Ti da hai chil s8, khong cé ddu hoac cham
thap phan

N5 T6i da nam chir 8, khdng co ddu hodc
cham thap phan

F5 Tdida nam chit s8, khong ¢é ddu hodc

cham thap phan

T6i da nam chi 86, t8i da ba chi 6 trudc
dau thap phan, 18i da hai chi s6 sau dau
thap phan, duge phép cé d4u thap phan,
khéng sif dung ddu.

F3.2 -

Ban ean cdn than khi dianh gid dang rat
gon. Hién chua cé cde tiéu chuln cong nghigp
va khoéng phai moi nha ché tao bo diéu khién
déu sir dung cédc phuong phap nhu nhau. Do dé
¥ nghia cia cac dang rit gon co thé rat khac
nhau. Danh sdch edc dia chi, ghi dinh dang va
giai thich duge néu trong cic Bang 6.1 va 6.2
dya trén hé didu khién Fanuc.

Binh dang h@ théng phay

Y nghia cia dia chi thay d6i vdi nhidu dia
chi, tiy theo cac don vi nhap. Bang 6.1 trinh
bay dinh dang theo hé Anh (dinh dang hé mét
dugc ghi trong dau ngoae, néu c6 thé ap dung).
Bidng nay ghi dinh dang ciia hé théng phay, cit
tha nhat 1a dia chi, thi hai 1a vi du v& ghi dinh
dang va cot thi ba gidi thich vé cdng dung.

Bang 6.1. Dinh dang hé théng phay

Dia | Dinh ay
chi dang Giai thich

Truc quay hodc phan do — don vi 13 do
A Ard.3 ] ding cho truc X

Tryc quay hodc phan 6 — dan vj 1a do
B B+3.3 - diing cho tryc ¥




hé mét duge ghi trong diu ngoic, néu dp dung
duge cho dia chi d6.

Bang 6.2. Dinh dang hé thdng tién

bia Binh ial
chi | dang Gidi thich
o po  |Chisd bl bdn kinh dao cdt (ddi khi sif
dung dia chi H)
F F5.3 |Ham lugng an dao — 4 thé thay dfi
G 32 [Céc l&nh chuan bi
Chi s6 bl (vi tri dao vashodc bu chidu
LM G dao)
Chinh siia tam cung déi voi tryc X.
1444 [Luong dich chuyén trong cac chu ky c6
| “:5'3} dinh (X). q
’ Chon cdc vector goc cho truc X (kiéu
diéu khién ¢},
Chinh slia tdm cung ddi vai trug Y.
] Lugng dich chuyén trong cac chu ky ¢
+4.4 !
J (J45.3) dinh (Y],
| Chen vector géc cho tryc Y {kifu didy
khién ci)
K+4.4 . . e
K (K+5.3} Chinh siia tdm cung doi vai truc Z
L L4 B&m sy I3p ai chu ky ¢ dinh
BEm sy 13p lai chuong trinh con
M M2 Ham phu
N N5 158 block hodic s6 chubi thi e
56 chuong trinh (EIA)
O 1 9 lhodc ¢4 asi voi 190)
py ]GO s0 chuang trinh con
Goi s8 macro rigng
P3 Sd b chi tigt — s dung véi G10
P o . . . L o
P53 Th0|_ gian tam dimng tinh theo mili giay
{ms)
P5 S0 block trong chuong trinh khi diing véi
M99
Q4.4 | Chigu su khoét trong cac chu ky c6
Q {05.3) |dinh G73 va GB3
Q+4.4 ILugng x& dich trong cac chu ky ¢d dinh
(045.3) |G76 va GB7
r | R+dd |Diém rit dao trong chu ky cd dinh. Gan
{R+5.3) | ban kinh cung
8 S& _|T8c dd truc chinh viph
T T4 [Ham dung cy cit
X+4.4 L -
X X+5 3) Gén giad tri toa do truc X
X563 |{Ham tam dung vdi GO4
¥ad 4 C N
Y (¥+5.3) Gan gia tri toa do tryc Y
Z+d 4 s
z (2+5.3) Gin gia trj toa d6 trug 7

Binh dang hé thang tien

Binh dang hé thong tién, tuong ty hé thong
phay (Bdng 6.1). 8§ lugng cic dinh nghia la
nhu nhau va duge gop lai chi dé tang tinh
thudn tién, Gidi thich theo dinh dang hé Anh,

Dia Binh iy
chi | dang Gidi thich
A A3 Goc ren dbi vai G76 _
Goc déi vdi nhap bén ve tryc tigp
C+d 4 . W .
C (C+5.3) Vat goc dbi vai nhdp ban v& truc tidp
D4 56 lugng cac khodng chia trong G73
D D44 Chiéu siu cét trong G71 va G72
(053) Lugng gidm trong G74 va G75
Chiéu sau ren tha nhit trong G76
E E2.6 iTbc d§ cdt chinh xdc khi tién ren
F F26 | Ham toc d§ cit, co thé thay dbi
G G2 | Céc Ignh chudn bj
Chinh slta tdm cung d8i vai truc
144 4 Chigu cao con theo X ding cho cic chu ky
| {|+5'3) Lugng gidm truc X trong G73
: Chiu vat goc
Ludng chuyén ddng theo truc X trong 674
Chinh sira tAm cung déi vdi truc
Chiéu cao con theo Z ding cho cac chu ky
K K+4.4 flugng gidm trye Z trong G73
(1+5.3) | Chiéu vat goc
Lugng chuyén ddng theo truc Z trong G75
Chiéu sau ren trang G76
L L4 B8m sy 1ap lai chuong trinh con
i M2 Ham phy
N NS _ {58 block hoac s chubi thi tu
0 04 84 chuong trinh (E1A)
hodc {: 4 d8i véi 1S0)
Goi s§ chuong trinh con
P4 Goi s& macro rigng
P 86 dich chuyén véi G10
P53 [ Thdi gian tam dimg tinh theg mili gidy {ms)
0 Q5 | S6 ket thic khsi trong G71 va 672
R R+d 4 |Gan bdn kinh cung
{R+5.3) [B&n kinh cong ddi vdi cic goc
5 85 __|T6c db truc chinh v/ph hodc ft/min
T T4 Ham dung cy cit
U+4.4 | Gid tri 50 gia thao truc X
U U+5.3} |Khodng b phdi theo truc X
Us.3  [Ham tam dung voi GO4
W W+4.4 [Gid tr s6 gia theo truc Z
(W+5.3) {Khodng hd phai theo truc Z
X+4 4 o
x| 53 Gid trj tuyét dai theo trye X
X3 |Ham tam dimg vai G4
Z+4.4 . oy g
, (2+5.3) Gid trj truyét d€i theo truc 2
ps S0 block trang chuong trink con
56 knhdi ddu block trong G71 va G72
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Bia chi nhiéu t ngi

bac diem dé nhan thdy trong cid hai hing
néu trén 1a mot s6 dia chi ¢6 edc ¥ nghia khie
nhau Pay 1a tinh nang can thiét eda dinh dang
dia ehv tr nglr. Thue té chi co 26 chi edir trong
tiéng Anlh, nhung vén nhiéu hon <0 luong cic
[6nh va cde ham. Khi bé sung thém cie tinh
nang diéu khién mdt, co thé can thém cac hién
e, Mot 56 dia chi ¢o ¥ nghia da duge thigt 1ap
vida, X, Y, Z la cac Lo ngii toa dé b, tang thém v
nghia cho ching va s& gay nham lan. Nhiédu
chu cdd, duge sd dung Luong dai it, do do ¢é the
gian cho chang nhidu ¥ nghia (vi du. cdc cha L
JL K, P Ngoai ra, v nghia eua cide dia chi ¢6 the
khide nhau giga hé thong Lién va hé thing phay.

Hé thong diéu khién cé cac phuong tién
chiap nhdn mot Ly cu thé voi v nghia duge xéic
dinh chinh xdc trong chuong trinh. Trong hiu
hét cde truong hop, lénh chuian bi G sé xac
dinh v nghia vio ede thoi diédm sé 14 ham M
hode xide lap cua vie tham w6 hi thong.

KY HIEU TRONG LAP TRiNH

Ngoal cdc ky hiéu cg ban, Fanuc con cé thé
chéap nhan cde ky hieu khde trong nhicu ting
dung. Bang 6.3 liét ké cde ky hicu théng dung
trong cac bd dicu khién Fanue.

Bang 6.3. Cac ky hidu trong bd didu khién Fanuc

Ky hiéu Tén goi Gidi thich
Diu thap N L
ohin Phan thiap phan cla mot so

Gia tri duong hodc dau cong
trong cac macro cua Fanuc
Gia tri dm hodc ddu irif trong
cac macro cua Fanug

+ | Ddu cdng

DA trof

Dty nhan

D&u nhan trong cdc macre cua
Fanuc

Dau nghigng

Ky higu ham b6 qua block. diu

! (phdi) ehig trong cac macro cua Fanue
{) |D&u ngoac Cha thich trong chucng trinh
o 0du phan M3 difng (két thoc tap tin
ST chudng trinh}
Dau hai chdm |Gan s6 chugng trinh
X Diu phay Chi sif dyng trong cac chu thich
(] Dau ngodc (idi thich trong cac marco cla
vudng Fanus
DU cham Ky h|‘eu k?t thtfc khp| (Enq of"
hay Block} khéng 1ap trint: {chi trén
¢ man hinh hign thi)
4 DA thing Binh nghia bién hodc goi trong

cdc marco cua Fanue

Ddu hang

Sy bng nhau trang cac marco
clia Fanuc

18

Bang 6.3 liét k& ca kyhiéu dac biét va
ky hiéu tidu chudn. Cde ky hiéu die biét chi
duge dung vd cde tinh nang tiy chon, chung
khong duge phép st dung trong lap trinh tiéu
chudn, do ¢é thé gav ra 18i. Cdc ky hiéu Liéu
chudn la loai trén ban phim may tinh. Céc to
hup Ctrl, Shift va Alt déu khong duge phép.

Dau cong va dau trif

K¥ hiéu pho bién nhat trong 1ap trinh CNC
1a ddu dar s0: edng hodc tra. Dir liéu bat ky
trong lénh chuyén dong ¢6 thé la duong hodc
am. B¢ thuan tién, hiu nhu moi digu khién déu
cho phép bé qua dau cong ddi v6i moi gid tri
duong. Tinh ning nay d6i khi duge gol la
nghigng vé duong trong hé thong diéu khién.
Nghiéng ve dugng la thuat ngi bidu thi gia tri
duge coi 1a duong néu khang c¢o diu duoe lap
trinh trong t nguo:

X+125.0 ding nhdt voi X125%.0

Diu tru phai duge lap trinh, Néu bo sot dédu
trir, 50 do s@ trd thanh duong, ddn dén két qua
sal (vi du vi tri dung cu cat:

¥-125.0 Kia trl am
¥125.0 gia tri duwong (ddv + duve bo quoi
X+125.0 wid tri duing

Cdc ky hiéu bo sung cho chit cdi va chi sé,
va 1a phan tich hgp cua ciu tric chuong trinh.

TIEU DE CHUGNG TRiNH

Cic cha thich va ghi chu cé thé duge dua
viio chugng trinh, nhung phai 44t trong dau
ngoie. Dang Lai liéu bén trong nay rit hiu ich
cho ca nha lap trinh va ngudi vAn hanh CNC.
Chuéi cac ghi chu ¢ phan dau chuong trinh
duge goi la tiéu dé chuong trinh, ghi rd cde tinh
niang cua chueng trinh, Vi du dudi ddy néu ro
ndi dung cla tiéu dé chuong trinh (gdm tén tap
tin, ngay thdang chinh sifa, tén nha 14p Lrinh,
mdy, bo diéu khién, don vi do. chi sd gia cang,
cde nguyén cong, vat liéu, kich ¢d phoi, chuan
chugng trinh, ..}

{ )
(FILENAME . . . . - . . . v v s v+ » 01234 .NC)
{LASTVERSIONDATE . . . . . . . .. D7-DEC-01}
{(LASTVERSIONTIME . ... .. ... .. 15:43)
{PROGRAMMER . . . . . + =« v + « + .+ FETER SMID)
(MACHINE . . . . . v v v 4 v v x n s » QKX - VMC}
{CONTROL . - « . & « & v s s s v s s FANUC 15M)
fUNITS . . o v v i et e e e e e e e e e INCHES)
{JOB NUMEER . . . . . . v v v v v v v s 4321y
{OPERATION . . . .+ « o « « .« DRILL-BORE-TAP}
{STOCK MATERTIAL . . . . . . . . . H.R.S. PLATE}
(MATERIAL SIZE . . . . . .« « + « .« . 8X6X2)
{PROGRAMZERD . . . . ... .. X0 - LEFT EDGE)
{ Y3 - BOLT EDGE}



{ Z0 - TOP FACE }
(STATUS . . . . . . . . . . .. .. NOT VERIFIED)
{

O |

Ting dung cu cit déu duge xac dinh bén
trong chuong trinh

(*** T03 -~ 1/4-20 PLUG TAD***}

Cac chi thich va ghi chad danh cho nguoi
vén hanh ¢é thé dugce bd sung vao chuong trinh
theo yéu cau.

CAU TROC CHUGNG TRINH

Mic dau c6 1& hoi sdm khi dua ra chuong
trinh hoan chinh nhung ban s& hinh dung vin
dé ro6 hon néu xem xét cau tric chuang trinh
dién hinh. Sy trién khai cdu trac chuong trinh
ca ban 12 e6t 161 cua van d8, cau trae d6 sé duge
su dung thudng xuyén. Mai chuong trinh dusi
day déu c6 gidi thich kém theo.

Ghi chu: Céc block (khoi) chuong trinh chi
su dung s0 block miu. Cdc block trong dau
ngodc la khong can thiét dai voi cae chu ky 8

dinh. Gid tri XY trong khéi N88 1a vi tri hién
hanh cua cdc true X va Y. N&u chita bidt vi tri
tuyét déi, ban hay d6i khoi nay sang phién ban
50 gia,

N88 G91 G28 X0 Y0

Néu ¢6 dung cu cdt cdn lap lai, ban phai
bdo ddm khong gbp block thay dae cho dung cu
hién hanh. Nhiéu hé thang CNC sé dua ra
canh bde néulénh thay dao khong thé tim duoge
dao dé trong 6 dao. Trong chuong trinh méiu
new trén, cic block dao cit lap lai la N5, N3§,
va NG7.

Vi du cdu tric chuong trinh néu trén ding
cho mdy vdi ché do chon dao ngiu nhién va hé
thong dibu khién théng dung, ¢6 thé c6 vai
thay d6i nhé. Ban hay nghién ctu chudi két cdu
cua chuong trinh thay vi ngi dung cu thé, hay
¢hu y tinh lap lai cua cde khéi dai véi ting
dung cu ¢at va sy bd sung dong trang (khéi eon
trong) gita cac dung cu cdt riéng ré dé dinh
hudng trong chuong trinh dé dang hon.

00701 {IDMAX 15 CHARS)
{ SAMPLE PROGRAM STRUCTURE)
{PETER SMID - 07-DEC-01}

N1 G20

N2 G17 G40 GB0 G49

N3 T01

N4 M06

N5GI0 G54 GO0 X.. Y. .
N6 G43 22,0 HOL MO8
{N7 GO1 Z-.. F..}
(----CUTTING MOTIONS WITH TOOL TQ -~--)

5..M03 TO2

N33 GO0 GBD Z2.0 MOS
N34 G28 Z2.0 M05
N35 MO1

N3i6 TO2
N37 MO6
N33 GS0 G54 GO0 X.. Y.. .. MO3 TO3
N39 G43 Z2.0 HO2 M08
(N40GO1Z-.. F..)
{----CUTTING MOTIONS WITH TOOL T02--~-)

N62 GOO G0 Z2,0 M09
N63 G28 2.0 M05
N64 MO1

N65 TO3

N66 MD6

N67 GI0 G54 GO0 X.. ¥, .,
N68 G432 Z2 .0 HO3 MOB
(NG9 GOl Z-.., F..)
{=~--CUTTING MOTIONS WITH TOOL T03----}

S.. M03 TO1

N86 GO0 G80 22 .0 M09
N87 G28 22.0 M05
N8B G28 X, . ¥..

NE2 M30

G,
D

{PROGRAM NUMBER AND ID)

(BRIEF PROGRAM DESCRIPTION}

(PROGRAMMER AND DATE OF LAST REVISION)

{BLANK LINE}

(UNITS SETTING IN A SEPARATE BLOCK)

{INITIAL SETTINGS AND CANCELLATIONS)

{TOOL TO1 INTO WAITING POSITION)

{TO1l INTO SPINDLE}

{T01 RESTART BLOCK - T2 INTO WATTING POSITION)
(TOOL LG OFFSET - CLEAR ABOVE WORK - COOLANT ON}
{FEED TG Z DEPTH IF NOT A CYCLE)

(CLEAR ABOVE PART -~ COQLANT OFF)}

(HOME IN Z ONLY-SPIDLE QFF}

{OPTIONAL STOP)

{-- BLANK LINE --)

{TOOL T02 INTO WAITING POSITION - CHECK ONLY)
{T02 INTO SPINDLE)

{T02 RESTART BLOCK -~ T03 INTO WAITING POSITION}
{TOOL L& OFFSET - CLEAR ABOVE WORK - COOLANT ON}
{(FEED TO Z DEPTH IF NOT A CYCLE)

{CLEAR ABOVE PART - COOLANT OFF)

{HOME IN Z ONLY - SPINDLE OFF)

{(OPTIONAL STOP)

{~-- BLANK LINE --}

(TOOL T03 INTO WAITING POSITION - CHECK QNLY)
{TG3 INTO SPINDLE)

(T03 RESTART BLOCK - TO1 INTO WATTING POSITION)
(TOOL LG OFFSET - CLEAR ABOVE WORK - COOLANT ON}
{FEED TO 2 DEPTH IF NOT A CYCLE}

{CLEAR ABOVE PART - COOLANT OFF)
{HOME IN Z ONLY - SPINDLE QFF)
(HOME IN XY ONLY}

{END OF PROGRAM )

{8TOP CODE - END OF FILE TRANSFER)
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7

CAC LENH CHUAN B

bia chi chuong trinh G xdc dinh {é6nh chudn
bi, thudng duge goi la ma G. Pia chi nay c6 mot
va chi mdt ndi dung, 46 la xde Idp frivdge hoic
chudn bi cho hé diéu khién vé diéu kién mong
mudn xac dinh, ¢ch& d6 xde dinh hoc trang
thdi van hanh. Vi dy, dia chi G00 chuan bi ché
dd chuyén déng nhanh cho mdy coéng cu, dia chi
G81 xdc ldp trude cho chu ky phay, .. Thudt ngir
{énh chudn bj néu ro y nghia cia nhém lénh
nay, mad G chuan bi cho hé diédu khién chip
nhén cdc l4p trinh tiép sanw ma G theo cich
thue chuyén biét.

Y NGHIA VA CONG DUNG

Vi du vé mdt block sé& minh hoa céng dung
cua cac 1énh chudn bi trong muc nhip chuong
trinh:

N7 X13.0¥10.0

Chi xem qua block nay ban cang c¢6 thé
thdy cdc toa do X13.Y10.0 lién quan véi vf tri
cudi cia dung cy cat khi khoi N7 duge thue thi
(do b diéu khién xu 1y). Block khang néu rd
cac toa dé duge tinh theo ch& do tuyét déi hay
ché @6 s6 gia, cing khang cho biét cdce gia tri
tinh theo hé mét hay hé Anh, cing khéng nén
chuyén dong dén vi tri dich da chuyén biét la
chuyén dong nhanh hay chuyén dong tuyén
tinh. Néu quan sdt block nay ban khong thé
thiét lap y nghia cua néi dung block, ciing
khong biét day 1a hé diéu khién nao. Thong tin
duge cung cdp trong block 1a khdéng ddy di, do
d6 chua thé st dung, can phai bd sung thém cdc
lénh cho block.

Vi du, dé lam cho block N7 gdn cho dung cu
cat trong ché db chuyén déng nhanh st dung
cdce kich thude tuyét 461, (6t cd cdc lénh do phdi
duge chuyén biét tride hoidce trong block.
¥ Vidua

- N7 G90 GO0 X13.0 Y10.0
2 ViduB

N3 G350
Nd ...
N5 ...
N& ...
N7 GO0 X13.0Y10.0

= ViduC

N3 G390 GO0
N4 ...
N5 ...
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K6 ...
N7 X13.0Y10.0

= ViduD

N2 G90
N3 GDO
N4 ...
NS ...
N6 ...
N7 X13.0Y 10.0

Ca bén vi du nay déu co cung két qua gia
cdng véi didu kién khong thay d6i ché do6 ma G
bat ky gita cdc block N4 va N6 trong cdc vi du
B,.Cval

Mot ma G trong nhém ché do thay cho
ma G khac cla cing nhém dé

Céc ma G ché do va khong ché do sé duge
dé cdp mdt cach ngan gon. Mt hé diéu khién
déu co danh sdch rieng vé cac ma G khi dung.
Nhiéu ma G la chung va ¢6 thé hién dién trong
hau nhu mei hé diéu khién, s6 khde 1a dac thi
riéng cua hé dieu khién cu thé, ké cd mdy cong
cu. Do ban chdt cia cde ung dung gia cong,
danh siach ma G 1a khdc nhau gida hé théng
phay va hé thong tién. Diéu nay cing dang cho
cdc ki€u may khac nhau. Mai nhém ma G ¢dn
duge duy tri riéng ré.

Can doc ky tai liéu vé may dé biét cac
ma G kha dung.

UNG DUNG TREN HE THONG PHAY

Bang 7.1 trinh bay danh sach chi tiét cdc
lénh chuan bi théng dung nhat khi lap trinh
cde mdy phay CNC va trung tim gia cdng CNC.
Cdac md G dugc liét ké ¢o thé khéng ding duge
dd1 voi heé théng diéu khién hoae mdy cu thé,
do d6 ban can xem kj sé tay huéng dan sd
dung mdy va bd diéu khién dé biét cdc ma G
kha dung. Mot s8 md G duge liét ké 1a tuy chon
ddc biét phai khd dung trén mdy va trong hé
thong diéu khién.

Bang 7.1. M4 G trén hé théng phay

Ma G [Céng dung
G00 | Binh vi nhanh
G01 | Ndi suy tuyén tinh
GO2 [ N&i suy vong thudn chiéu
GO3 I N&i suy vdng ngugc chidu
GO4 | Tam ding (khi la biock riéng ré}
G098 |{Kiém tra sy dimg chinh xdc — chi mat block




Ma G [Chng dung Ma 6 |Cing dung

G10_ }Nhdp di liBu 13p trink (Data Setting) 74 {Chu ky cidt ren trai

G11 [ X6a ch& do Data Setting G76 | Chu ky doa tinh

G15 1 Xoa lénh toa do cuc G380 | Xoa chu ky cf dinh

G16 |L&nh tpa dd cuc G81 | Chu ky khoan

G17_[Gan mat phdng XY G82 _[Chu ky khoan - diém (1&y ddu tam)

G18 [Gan mat phang ZX G83 | Chu ky khoan bac {chu ky khoan 15 sdu)

G19 | Gan mat phing Y7 G84__IChu ky cat ren phai

G20 [Nnap don vi Anh G85 {Chu ky doa

G21  [Nhap don vj mat : G86 | Chu ky doa

G22_{Kiém tra hanh trinh da lyu ON G87 | Chu ky doa ngugc

G23 | Kiém tra hanh trinh di Iw OFF G88 [Chu ky doa

G25 | Tim dao déng 8¢ d6 truc chinh ON GBI [Chu ky doa

G26 | Tim dao ddng tdc do truc chinh QFF G30 _[Ché dg kich thudc tuydt dsi

G27 | Kiém tra vj tri zero trén may G91 _|Ché dg kich thubc s& gia (tuong ddi)

G28 | Trd vé zero trén may (diém quy chidu 1) G92 | BG ghi vi trf dag cit.

G28 ) Trd vé tf zero lrén may G98 [ Tré iai muc ban diu trong chu ky ¢ dinh

G30 i Trd vé zero trén méy (di€m quy chisu 2) G99 [Trd tai mic R trong chu ky ¢8 dinh

631 {Ham Skip (hé qua)

G40 | X6a bi ban kinh dao oit Néu cé khac biét glua cac ma G dugc liét ké trong

- - - — Bang 7.1 va trong 80 tay huong dan cla hé thang

G411 B ban kinh dao cat - tral didu khién cy thé, can sO dung cdc ma G do nha
(342 | B0 ban kinh dao cidt - phii ché tao bd diéu khién quy dinh.

G43 {BU chifu dai dao et — duong . - - N

G44_ | Bl chiu dai dao cit — am UNG DUNG TREN HE THONG TIEN

G45 [ BU vi tri — tdng mot Céc diéu khién mdy tién cia cong ty Fanue
G46 [ Bl vi tri — gidm mat st dung ba kiéu nhém ma G-A B, va C. Kigu A 14
G47 | Bu v] tri - ting ddi phé bi€n nhat. Trong sach nay moi vi du v giai
G48 | Bis vi tri - gidm dbi thich \déu Lhu(:lc l'lhqém kiéu A, ke ca Bang ,7'2‘
G49 | Xda bis chidu dai dao cit Moi 1an chi duge sit dung mét kidu, Cac kidu A
G50 | Xoa ham (ap 1) I3 va B c6 thé duge xdc lap bang tham s¢ hé théng

diéu khién, cdn kiéu C 1a tity chon. Néi chung,

G51  [Ham lap tv 1§

hau hét céc ma G la nhu nhau, chi cd vai khic

(352 | Xac lap hé toa 86 cuc b

biét trong kidu A va kidu B. Chi tiét vé cac
nhom méa G duge trinh bay & cudi chuong nay.

653 |Ha toa da may

G54 | Bii toa dd chi tét 1

. Bang 7.2. Ma G trén hé théng tién
G55 | Bl tpa db chi tiét 2

G56 | Bi toa do chi tiét 3 Ma G Cong dyng

G57 | Bi toa do chi tiét 4 GOO [ Dinh vi nhanh

G58 | Bt toa dd chi tiét 5 GO1_| NQi suy tuyén tinh

G59 | Bil toa 40 chi tist & G02 [MNoi suy vong thudn chiéu

GBO | Dinh vi mdt chidu GO3 | NGi suy vong nguoc chidu

G61_ [Ché db dimg chinh xac G04 | Tam dung (khi 14 block riéng re)

G62 | Ché dd override gac tv dong G0 |Kigm tra sy ding chinh xac - chi mat block
G63  [Ch& db tard ren G10 | Nhap di lidu 1ap trinh (Data Setting)
GB4 |Ché dp cdt G11 [Xoa ché d6 Data Setting

G65 | Goi marco ridng G20 | Nhdp don vi Anh

G566 [ Goi ché db marco rigng G21 [Nbdp don vi mét

GB7__[Xoa goi ch& 44 marco riéng G22 | Kiém tra hanh t:inh d3 b ON

G688 [Quay ha toa do G23 |Kiém tra hanh trinh d3 h OFF

GBI | Xda quay hé toa db G25 | Tim su thay déi t6c d6 truc chinh ON
G73 _[Chu ky khoan tdc d9 cao (16 sau) G26 [ Tim su thay déi t6c do truc chinh OFF

51



Ma G

Céng dung

G27 [ KiBm tra vi tri zero trén may
G28 | Trd vé zero trén may (diém quy chiéu 1)
G29 | Tra vé 1 zero trén may
G30 | Tra vé zero trén may (diém quy chifu 2)
G31 |Ham Skip (b6 qua)
(32 [C3t ren — tign lign tyc
G35 [Cat ren tron thudn chidu
G36 | Cét ren tron nguge chifu
G40 | Xoa bu bdn kinh miii dao
G41 | Bl hén kinh mii dao traj
42 | Bu ban kinh mii dao phai
G50 | B& ghi vi tri dao/xac 1ap trude v/ph cuc dai-
G52 {X4c lap hé toa dd cue bo
G533 | Xdc 1&p hé tga dd may
554 |Bu toa dd chi tist 1
G55 | Bi toa db chi tigt 2
G56 [ Bu toa dg chi tigt 3
G57 [B0 toa dd chi tidt 4
G58 | Bii tga d6 chi tiét 5
(59 {Bi toa db chi tidt &
G611 Ché dd ding chinh xic
G62 | Ché a6 override gac tu déng
G564 [ Ché d6 cit
G65 | Goi marco riéng
G668 | Goi ch& dd marco riéng
(67 | Xda goi ch& dd marco riéng
G68 [ Hinh anh (ddi xung) guong ddi véi cac 8 dao kép
G69 | Xba anh (d8i x(ng) guong dbi véi cac & dao kép
G70 [Chu ky gia cong tinh hién dang
G71 | Chu k¥ gia cong thé hién dang - chidu trug Z
G72 _IChu ky gia cBng thé bign dang — chidu trug X
G723} Chu ky ldp lai theo mau
G74 ) Chu ky khoan
375 | Chu ky cdt ranh
G76 |Chuky cét ren
GO0 iChu ky cit A {(kiéu nham A)
G90_|Lénh tuydt dd] {kiSy nhom B)
GI1 |Lénh sb gia (ki€u nhom B)
G92 | Chu ky cit ren {kiu nhdm A)
GS2 [B& ghi vi tri dag {kifu nhim 8)
G94 | Chu ky cét B (kify nhém A)
G94 |Lugng 4n dao theo phit {ki€y nhom B)
G5 |Lugng n dao theo vong quay  (kidu nhdm 8)
696 Ché d6 toc do b& m4t khong 8]

{C55-constant - surface speed)
GS7_[Nhap viph tryc tiép (x0a ché d5 CSS)
G98 | Lugng &n dao theo phit (ki€u nhdm A)
G89 [Ludng an dao theo vong quay  (kiu nhom A)

Héu hét cdc lénh chudn bi déu duge dé cap
trong ting dng dung riéng re, vi du GO1 duce
giai thich trong Néi suy tuvén tinh, G02 va
(303 trong Noi suy vong. Trong phan nay, ma G
chi duge trinh bay khai quat, bat ké kitu may
hodce bd diéu khién.

MA G TRONG BLOGK CHUONG TRiNH

Khac véi cde ham chung, duoc goila ham M
va duge trinh bay trong Chuong 8, vai lénh
chudn bi c6 thé duge dung trong mét khai, vai
diéu kién chiang khang trai logic véi nhau
N25 G50 GO0 G54 X6.75 Y10.5

Phuong phdp viét chugng trinh thd hai sd
dung vai block ngin hon so vdi mot block:
N25 G90
N26 GO0

N27 G54
N28 X6.75Y 10.5

Ca hai phugng phdp déu nhu nhau trong
khi xit 1y 1ién tuc. Tuy nhién, phuong phap thi
hai, khi dugc thue thi trong ché do biock don,
moi block déu ddi héi nhan phim Cycle Start
dé khdi dong. Phuong phdp rat gon ¢ tinh
thue tién cao han, khéng chi do chidu dai con
do lién két logic giira cdc 1énh trong block.

Mot 86 nguyén tiac 4p dung va cdae khao sdt
tong quat ddi vdi ma G duye sit dung véi dg lidu
khdc trong block, quan trong nhat trong céc
nguyén tac d6 1a tinh ché dé.

Tinh ché dé ca cac I1énh &

d phan trude, vi du C duge diing d€ minh
hoa vi tri chung cia ma G trong block chuong
trinh.

S ViduC- géc:

N3 G90 GO0
N4 ...

K5 ...

N6

N? ¥13.0Y10.0

Né&u thay d6i cdu tric nay va si dung di
liéu thue, nadm block cé thé nhu sau:

= Vidu: € - chinh siia (khi lap trinh):

N3 G20 GD0Q X5.0 ¥3.0
N4 X0

N5 ¥20.0

N6 X15.0¥22.0

N7 X13.0Y¥10.0

Ban hay cha y 1énh chuyén dong nhanh G00
- lénh nay xudt hién mdy ldn trong chuong
trinh? Bing mot lan - trong block N3. Lénh
ché d¢ tuyét d6i — G90, cing chi xuat hién mot
lan. Cé lénh GOO va G90 déu khong lap lai la
do ching vén ti€p tuc hoat dong ké tir thoi



diém chdng xuat hién trong chuong trinh.
Thuat ngt ché do duge dung dé biéu thi dac
tinh do.

D61 v6i 1énh ¢6 tinh ché dd, iénh dé van gili ché
Ad¢ xdc dinh cho dén khi bi xéa bing ché d6 khac. -

Do hau hétl cac ma G déu cé tinh ché de,
khong can lap lai lenh dé trong ting block. Véi
vi du C néu trén, bj diéu khién sé thuc hién su
dién dich duéi day, trong khi thyc thi chuong
trinh.

2 Vidu C - chinh sifa (khi thyc thi):

N3 G30 GO0 X50.0Y¥30.0
N4 G90 GO0 X0

N5 G990 GOQ Y200.0

N6 G90 GO0 X150.0 ¥220.0
N7 G904 GO0 X130.0 ¥100.0

Chuung trinh nay khong ing dung thuc
tién khi chuy&n tir vi tri nay d&n vi tri khace vai
toc dd nhanh, chi nhim minh hoa tinh ché 6
cua cde lénh chuan bi. Muc dich cia edc gid tri
ché& dé 1a tranh su sao chép khéng cdn thigt doi
vGi cde ché do lap trinh. Cde ma G duge ding
thuong xuyén, do dé vigée viét chung trong
chuong trinh ¢6 thé rat nham chén. That may
man, da s8 cdc ma G cé thé chi ap dung mot
lan, v6i didu kién ching cé tinh ché& d6. Trong
biang dac tinh k¥ thuat cua hé diéu khién, cdc
lénh chudn bi dugce chia thanh hai nhém, ché
dd va khong ché da.

Va cham cac iénh tronyg block

Cong dung cua cde 1énh chudn bi 1& chon
giza hai hodic nhiéu ché d6 van hanh. Néu chon
GO0 chuyén déng nhanh, day la lénh chuyén
bitt lién guan dén chuyén déng chay dao.
Khang thé c¢é chuy&n déng nhanh va chuyén
déng cdt hoat dong cang mdét lie, khong thé ¢6
Janh GOO va GO1 ddng thei hoat dong. K&t hop
nay gay ra sy va chani trong block, Néu cac ma
(: va cham dugc dung trong cung block, ma G
cudi sé duge su dung.

N74 G0O1 GOO X3.5 Y6.125 F20.0

Trong vi dy nay, hai 1énh GO01 va G0Q va
cham nhau. Tdo GOO 1a lénh ddng sau trong
block, lénh d6 s& hoat ddng. Lénh lugng &n dao
duce hd qua trong block dudi day.

N74 GO0 GO1 X3.5 ¥6.125 F20.0

Vi du nay nguge véi vi du trén. G day GO0
ding truge do dé GOL duge wu tién va chuyén
dong nay sé xay ra khi chuyén ddng cat cé lugng
an dao dugce chuyén biét theo gia tri 20.0 in/min.

Thii tyf tif ngil trong hlock

Céde méa G duge ldp trinh 6 phdn dau block,
sau chi 56 block, nhung truée cac di ligu khac.
N40 G91 GO1 Z-0.625 F8.5

bay la thd ty truyén théng, dua trén y
tudng néu cong dung cua ma G la chudn bi
hoéic xde Idp trude diéu kién xdc dinh cho hé
diéu khién thi cdc 1énh chudn bi phai duge dat
trude. HE trg ludn diém nay la yéu cau chi cac
méa khing va cham méi duge phép trong block
don. Noi mot edch chinh xde, kh6i néu Lrén ¢
thé sdp x&p lai nhu sau:

N40 GS1 Z-0.625 F8.5 GO1

Cé 1 hoi bat thudng, nhung hoan toan
chinh xéc. N&u sdp xép lai ma G trong block
nhu dudi day sé hoan toan khac:

N40 2-0.625 F8.5 GO1 G91

Ban hdy cdnh gide vdi edce tinh hudng tuong
t vi dy néu trén. Diéu xay ra trong trudsng hop
nay la chuyén déng cit GO1, lugng dn dao F va
chiéu sdu Z s& két hgp v6i nhau va duge thuc
thi si dung ché dé kich thuoc hién hanh. Néu
ché& d% hién hanh 1a tuyét ddi, chuyén dong
truc Z sé dudge thuc thi theo gia tri tuyét dai,
ma khong theo gia tri sd gia (tuong déi). Ly do
vé ngoai 1& nay 1& Fanuc cho phép phdi hgp cde
gid tr1 kich thudc trong cung mot bleck. Diéu
nay la rat hitu ich, néu duge ding mél cdach cdn
than. Ung dung ding ciia tinh nang nay dude
minth hoa trong vi du dudi day:
(G20)
N45 G50 GO0 G54 X1.0 Y1.0 S1500 MD3
N46 G43 20.1 HO2
N47 GO1 2-0.25 F5.0

N48X2.5G91Y1l.5
N4O ...

(G390}

{G90 MIXED WITH GS1}

Cdc block N45 dén N47 déu trong ché do
tuyét doi. Trude khi N48 duge thife thi, vi tri
tuyét doi cua cde true X va Y 1a 1.0, 1.0. T vi
tri khoi dau nay, vi tri dich 1a vi tri tuyét doi
X2.5 két hgp v6i chuyén déng s6 gia 1.5 inch
doc theo truc Y. Két qua vi tri tuyét ddi sé 1a
X2.5 Y2.5, tao ra chuyén déng 45°. Trong
trudng hap nay, G891 van cé hiéu luc doi vdi tat
cd cac block ké tidp, cho dén khi G90 duge lap
trinh. Hau nhu chdc chan, block N48 sé dugc
viét theo ché do tuyét doi.

N8 X2.5 ¥2.5
Néi chung, khéng cé ly do dé& chuyén dai

giita hai ché d6 nay, do cé thé dua dén cac két
qua khdéng mong mudén. Trong mét s trugng
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hgp, k¥ thuit nay c6 thé cé ich, chdng han
trong cac chuong trinh con.

CHIA NHOM CAC LENH

Vi du vé su va cham cic ma G trong mot
block dua dé&n gidi phdp chia nhém cac lénh.
Ban dé dang nhéan thdy cdc 1énh chuyén doéng,
chang han GO0, GO1, G02 va G03, khéng thé
cung tdn tai trong mét block. Su phén biét nay
¢o lé khong that ré ddi vdi cdc lénh chudn bi
khac. Vi du, lénh bu chiéu dai dao cat G423 e6
thé duge lap trinh trong cing mét block vdi
lénh b ban kinh dao edt G41 hode G42? Cau
trd 161 14 dude, nhung ban hiay xem xét 1y do.

Hé diéu khi€n Fanuc chdp nhan cac lénh
chuan bi bang cach x&p chung vao cdc nhém
riéng, Moi nhém, duoe goi 1a nhém ma G, ¢6 56
hai chit s6 tuy y do Fanue quy dinh. Nguyen tic
vé sy cung tén tai cua cic ma G trong majt
block rat don gian. Néu hai hosic nhidu ma G tix
cung mét nhém duge x€p vao mot block, chiing
sé& va cham vdi nhau.

Chi s6 nhom

Cdc nhém ma G duge danh s§ tir 00 d&n 25.
Khoang nay thay déi gita cdc bo didu khién
khac nhau, thy theo dic tinh cia ching. 56 nay
c6 thé cao hon trong cac by diéu khién dsi méi
hode khi cdn nhiéu ma G hon, Mt trong cdc

nhom nay, nhém didc trung nhal va cé 1@ quan
trong nhat — la nhém 00.

Moi }énh chuin bi trong nhom 00 déu la
loai khéng ché dé. Chang chi hoat déng trong
block duge 1ap trinh. Néu cac ma G phi ché 4o
¢6 tac dung trong vai block lién tiép, ching
phai duge lap trinh trong fizng block dé. Trong
hau hét cac 1énh phi ché ds, néi chung sy biéu
thi nay it duge sit dung.

Vi dy, sif tam dirng (1énh dwell) 1a khodng
dung dugc ldp trinh vdi don vi do 1a miligiay
(ms). Lénh nay 1a c&n thiét chi trong khodng
thoi gian xac dinh. Sé 1a khéng logic khi lap
trinh dwell trong hai ho&c nhidu block lién
ti€p. Ba block dudi day déu cé lenh dwell.

N56 GO4 P2000

N57 G04 P3000
NS58 G04 P10300

Chuong trinh se hiéu qua hon va gon hon
néu nhap gid tri dwell téng vao mot block:
NS6 G04 PEOOC

Bang 7.31iét ké cde nhém ma G cia hé diéu
khién Fanue. Céc ung dung phay va tién duge
phan biét bang chir M (milling ~ phay) va T
(turning - tién) trong cdt Kiéu cia bang nay.
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Bang 7.3. Nhém m3 G

Nhim Gidi thich Mi G Kigu
G04 609 G10 M/T
Gl1 G27 G28 G29 | M/T
G30 G31 G317 M/T
G45 G45 G47 G4B | M/T
00 |M3a G phiché db G52 G53 G65 M/T
G51 G60O G92 M
G50 T
G70 G71 G72 G73 T
G74 G75 G76 T
. GO0 GO1 GO2 GO3 | M/T
o1 jeEnhchwén ddng | 632 G635 g36 T
Chu ky cit G590 G92 G4 T
02 §Chon mdt phing G17 G18 G19 M
G90 G91 M
03 | Ché dé 1ap kich thuge | {U va W ding cho T
may Lién}
04 Hanh trinh d3 (wu G22 G623 M/T
05 | Lugng &n dao G593 G94 G95 T
06 | Nhdp don vi G20 G21 M/T
07 | Bl bdn kinh dac G40 G341 G42 M/T
08 | Bu chifu dai dao G43 G44 G49 M
G731G74G76GBO | M
. G81Ge2GB3 G4 | M
09 | Chu ky G85 G86 G87 G8B | M
G89 M
10 |Che dg tra v G98 G99 M
11 |Xdatpty e, G50 M
hinh anh guang GF8 G69 T
, G54 G55 G56 G57 | M/T
12 [Hé toa db G58 G59 M/T
. G61 G62 G64 M/T
13 Che dj cat G653 M
14 | Ché& d6 macro G66 G6&7 M/T
16 | Quay toa db G68 G&Y M
17 |css G96 G97
18 | Nhép (toa 49) cue Gl5 G16 M
Dao ding toe 49 truc | G25 G26 M/T
24 )
chinh

Quan hé trong nhém néu ré y nghia cia
ting nhém. Ngoai 1& c¢6 thé 14 nhém 01 cdc
lenh chuyén déng va nhém 09 chu ky. Quan hé
gia hai nhém nay 1a néu ma G tit nhém 01
duge chuyén biét trong chu ky ¢6 dinh bat ky
thuge nhém 09, chu ki dé lap tide bi x6a, nhung
khong xdy ra diéu nguoc lai. Néi cich khice,
lénh chuyén dong hoat dgng khéng bi xéa
trong chu k¥ ¢6 dinh.

Nhom 01 khéng bi cac ma G thude nhdm 9
tdc déng. Tém lai:

Ma G bat ky ti-nhom cho trudc sé thay thd ma G
khac mét cach ty déng trong cung nhom do.




CAC KIEU MA 6

Heé thong diéu khién Fanuce cung cip su lua
chon linh hoat cde lénh chudn bi. Pay la sy
khic biét gita Fanue va cac bd diéu khién
khae. Cac bé diéu khién Fanue duge s dung
rong rdi trén toan the gigi. Do dé cdu hinh diéu
khién tiéu chudn phal ddp dng cic tiéu chuan
cha ting qudc gia ¢é s dung Fanue, chang han
s lya chon don vi kich thude. 0 Chau Au, Nhat
vai nhiéu nude khde hé mét 1a tiéu chuan., O
Biac My, hé thong kich thude s dung don vi
Anh. Do hai thi trudng nay chiém hau hét
thuong mai quédc t&, nhit ché tao bd diéu khién
phii tham gia vao hai khu vire d6. Hau nhu moi
nha ché tao bd diéu khién déu dua ra su lua
chon hé thing kich thude, nhung Fanue va cdc
bo dieu khién tuong ti da dua ra sy lua chon
cac ma 1ap trinh trude khi ho dat dén thi
trudimg toan ciu.

Phuong phidp cdc bé diéu khién Fanue su
dung la rat don gidn, chi can xdc lap tham s6.
Bang cich chon tham s¢ hé thang thich hop, <6
thé chon mot trong hai hodac ba kiéu ma (3, kiéu
thich hop nhat déi vdi ngusi dung. Mac dau da
s0 cac ma ( la nhu nhau déi vdi tung kicu,
nhung minh hea ré nhat la ciac ma G duge dung
dé chon don vi do theo hé mét va hé Anh.
Nhiéu bg diéu khién cia M§ ¢ tha ki dau sd

dung (G70 cho don vi Anh va GG71 cho hé mét.
Hé thong Fanuc tir 1au d& su dung G20 cho hé
Anh va G21 cho hé mét,

Xdc lap mot tham sé 6 thé chon kieuma G
c6 tinh thuc tién cao nhat. Thue tién nay, néu
duge thue hién, thi chi duge thye hién mét lan
va chi khi lap dat hé théng didu khién, trudc
khi chuong trinh bat ky duge viét ¢ho hé dé. Sy
thay d6i kicu ma G mot cach ngau nhién co the
dua d&n cdc hau qua nghiém trong. Ban can
nhd, thay d6i ¥ nghia ciia mjt ma sé tac dong
dén y nghia cua ma khde. Su dung cde don vi,
vi du trén may tién, néu G70 1a lénh nhap kich
thude theo don vi Anh, ban khéng thé si dung
lenh nay dé ldp trinh chu k¥ gia cong thé.
Fanue cung cap ma khae. Ban c¢hi nén dung
kiéu ma G tiéu chuan. Moei ma G trong sdch
nay déu ding nhém mac dinh 12 cdc ma kiéu A,
va la2 nhém phé bién nhat.

M G va ddu thap phan

Nhiéu bd diéu khién Fanuce hién nay c6 ma
G véi dau cham thap phan, chdng han G72.1
{sap chép quay) heac G72.2 (sao chép song
song). Vai lénh chuin bi trong nhém nay lién
quan v6i may cu thé, heac it sir dung, do d6 ban
can doc k¥ sb tay huéng dan st dung may CNC
do.

L
th



CAC HAM CHUNG

Bia chi M trong chuong trinh CNC bigu thi
ham chung, déi khi can duge goi la ham my.
Khéng phdi moi ham chung déu lién guan dén
su van hanh cia mday CNC, chi vai ham lién hé
Va1 sy xif 1y chuong trinh. Trong sdch nay sé
dung thuat nga cde ham chung (miscellaneous
function}

GIAI THICH VA CONG DUNG

Bén trong cau tric cia chuong trinh CNC,
nha lap trinh thutng cin c6 vai phueng tién
kich hoat cdc tinh nang xac dinh vé van hanh
mdy hoac diéu khién dong chuong trinh. Néy
khong €6 cdc phuong tién de, chuong trinh la
khong ddy du va khéng thé thuc thi. Trude het
ban hdy xem xét cac ham chung lién quan dén
su van hanh may, cac ham may thue su.

Cac ham fién guan vdi may

Nhiéu ch& d$ vin hanh trén mdy CNC cdn
duge digu khién bing chuong trinh, d& ddm béo
gia céng hoan toan ty dong. Cac tinh nang nay
thutmg st dung dia chi M va gdm cdc thao tac.
< Quay tric chinh

CW {thuan chigu) hodc CCW (ngugc chibu)

O  Thay doi khodng banh ring (s6)
Thap / Trung binh / Cao

U Thay dao ty ding ATC
U Thay pallet tu déng APC
O Van hanh chat lam ngudi ON hoic OFF
O  Chuyén dich u déng IN hode QUT

Cac thao tdc nay thay d8i tuy theo may, do
thiét k€ khdc nhau gia c4c nha ché tao, Thiét
k€ mdy, theo quan diém ky thuat, dua trén ing
dung may co ban. May phay CNC sé& doi héi cde
chife nang lién quan dén mdy hoi khdc so vai
trung tam gia ¢ong hodc may tién CNC. My
cat EDM (lia lita dién) duoe didu khién bing ky
thudt s6 & ¢6 nhiéu tinh nang dac tha, dac
trung cho kigu gia cong va khong ¢6 trén cdc
rméy khac.

Ngay ca hai may duge thiét ké cho cling
loai cong viée, ching han hai trung tam gia
cong ding, cling e cde tinh ning khac nhau,
néu ching ¢é hé théng CNC khac nhau hodce
cac tuy chon khde nhau ré rét. Céac model mdy
khdc nhau cia cing mét nha ché tao vin c6 cdc
tinh nang dic tho riéng.
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Moi mdy cong cu duve thict ké dé cat got
kim loai déu ¢4 cdc tinh nang chung. Vi du, su
quay truc chinh cd thé ¢é ba ~ va chi co ba — lua
chon kha di trong chuong trinh:

O Quay truc chinh binh thuong
O CQuay trye chinh dao chidu
O  Dimng truc chinh,

Ngoai cac tinh nang nay, con ¢é tinh ning
duge goi la su dinh hudng truc chinh cing la
tinh nang lién hé véi may. Vi du thi hai la
chét lam ngudi. Chat 1am ngudi chi eé thé didu
khién theo ON (hoat déng) hoge OFF (dimg
hoat déng)

Cdc thao tdac dé 1a chung cho hiu hét cde
mdy CNC. T4t ca déu duoe lap trinh véi ham
M, tiép theo la khong qua hai chir s6, di mot sé
bg diéu khi€n cho phép sir dung ham M vdi ba
chit 56, vi du Fanuc 16/18

Fanuc con sit dung cde ham M ba chi s6
trong mot sd (ng dung déc biét, vi du, dé déng
bo héa hai 6 dao trén mdy tién 4 truc, Tat ca
cac tinh nang nay va nhiéu tinh nang khac
lién quan véi mdy déu thude nhém c6 tén
chung la ham M hosc ma M.

GCac ham lién guan vdi chuong trinh

Ngoii cdec ham may, mét s6 ham M duge
dung dé diéu khién sy thue thi chuong trinh
CNC. Vi dy ham M duoe dung dé tam ditng su
thue thi chuong trinh trong khi thay doi su ga
lap, chang han déi chidu chi tist gia chng. Vidu
thd hai 1a tinh hudng mét chuong trinh goi mot
hoac nhiéu chuong trinh eon. Trong ¢dc truong
hop 446, mdi chuong trinh déu ¢6 ham goi
chuong trinh, s& lan lap lai,. Cidc ham M xu ly
cdce yéu cau dé.

TU cdc vi du néu trén, sy sit dung ham M
duge chia thanh hai nhém chinh, dua trén ing
dung cu thé:

Q  Biéu khién cic chic nang may
L Diéu khign su thye thi chugng trinh

0 day chi trinh bay cdc ham M phé bién
nhdt, duge hau hét cde bo didu khién sy dung.
That khong may, ¢é nhiéu ham khac nhay gia
cac may va hé diéu khién. Cde ham d6 duge goi
1a ham chuyén biét theo mdy. Vi ly do 46, ban



can xem ky tai litu vé mdy CNC va hé diéu
khién cu thé.

CAC UNG DUNG PHO BIEN

Truge khi nghién citu cde ham M, ban hay
chi ¥ kiéu hoat dong do cdc ham dé thuc hién
bit ké hoat dong lién quan dén may hay
chuong trinh. Ngoai ra, ban can chad v cde ché
dd chuyén d6i hai trang thdi, chdng han ON va
OFF, IN va OUT (vao‘fra), Forward ttién) va
Backward (lui), .. Ban cdn xem trudgc tai lidu vé
may dé bdo dam tinh théng nhat, moi him M ¢

M13
M17

U dbng OUT

Phan d6 @ dao thuan

M18 {Phdn db & dao dao

M19 1Binh hugng true chinh {tiy chom

M1 {U ddng tidn

M22 U déng lui

M23 [Ren ON

M24 |Ren OFF

M30_[Ket thae chuong trinh {cAi dat lai va quay lai ti diu)
41 |Chon s6 (banh rang) thip

. S . A M42 |Chon s@ (bdnh réng trung binh 1
day dugce liét ké trong Bang 8.1 va 8.2 M43 |Chon 6 (banh rng) tring binh 2
Bang 8.1. Cac dng dyng phay M44 [Chon s6 (banh ring) cao
Mi M Cong dung M48 |Xo0a override lugng &n dao OFF [k kich hoat)
MO0 [Ding chudng trinh bat bube M49 |Xo6a override lugng dn dao ON_ fkich fhoat)
MO1 [Bung chugng trinh tiy chon M98 tGoi chuong trinh con
Moo |KEt thue chuong trinh (vdi cai dat lai. khdng quay M99 [Ket thic chudng trinh con
lai tif dau)
M03 |Quay truc chinh binh thuding Cac ham MDI dac hiet
M04 [Quay truc chinh dio chifu Mot s6 ham M khéng duge phép sif dung
MOS {Ding tryc chinh trong chuong trinh CNC. Nhom nay duge dung
MO6 | Thay dao ty ddng (ATC} hoan tean trong ché doé Manual Data Inpui
MO7_|Phun sudng chat 1am nguds ON {MDI, nhdp du liéu bang tay). Vi du. su thay
MG8 | Chéit lam ngubi ON (déng co bom chdt lam ngudi Oy | dao tung bude trén trung tam gia cong. chi
M09 | Chat Iam ngudi OFF (dbng co bom chit fam ngwi OFF) | GUng de bao dudng mdy, khéng duge dua vao
M19 [Binh huong truc chinh chuang trinh.
M30 | Ke1 thie chuong trinh (cai ddt fai va quay lai tit ddu) ¢ac nham ing dung
M48 | Xoa override luong &n dao OFF (khd kich hoat . , . :
49 |xoa override rudng an dao ON ?mn hoat) : _ Hai nhom ham M chinh, da ¢ cp d phin
: trén, cd thé Ligp tuc chia thanh nhiém nhém
MBO | Thay pallet t dgng (APC) . nhé dua trén dng dung chuyén biét cua cde
M/78 |Kep tryc B (phi tieu chudn) ham M trong titng nhom. Danh sdch cde nhém
M79 [M3 kep tiuc B (phi tidy chudn) duge néu trong Bang 8.3
M98 [Goi chugng trinh con Béng 8.3. Cac nhom ham M
M99 |Két thic chuong trinh con - -
Nhiém Ham M
Bang 8.2. Cac ung dung tén Chuang trinh MO0 MO
Md M|Cdng dunp M2 M30
MOO |Ditng chugng trinh hat hude Tryc chinh m?g Mo4 MOS
MO DL{ng chugng trinh tiy chon Thay dao OB
MO? r;?ttftjhgguc)thUng trinh (vGi cai dat lai, khong guay Cht 1am noudi MO7 MO8 M09
M03 [Quay truc chinh binh thubing mg m];
Mo4 !Quay truc chinh ddo chidu Phu ting M17 M18
MOS5 tD0ng true chinh M21 M2z
MO7 |Phun sugng chat iam ngudi ON M78 M79
MO8 |Chat fam ngubi ON (dbng co bom chét Iam ngudi ON) Gia cong ren M23 M4
MO [Chat lam ngubi OFF (ddng co bom chat lam ngudi OFF;|  |H<hodng hop s§ M41 M42 1143 M4d
M10 |M8 mam cap Querride lugng 4n dao M48 M49
M11 |Dong mam cap Chuang trinh con M98 M9
M12 |U dong IN Pallet M60
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Bang nay khdng néu ra tat ca cac nhém, do
¢6 su khde biét gida cic may. Mit khdc, Bang
8.3 néu ré cde kidu dng dung vdi cde ham M
duge dung trong lap trinh CNC hang ngay.

Cac ham M duge dé cap trong chuong nay
sé duge su dung trong nhiéu chuong k& tiép,
mét 86 sé xuil hién thudng xuyén, phin danh
edng dung ciia chung trong 1ap trinh. Cac ham
khéng tng véi hé thong diéu khién cu thé sé
khong duge st dung hodic khdng can thiét. Tuy
nhién, khdi niém vé 0ng dung cua ching ludn
ludn tuong ty nhau trong hiu hét cdc hé diéu
khién va cdc may CNC

Trong chuong nay, chi dé cdp chi tiét cac
ham téng quat. Cac ham M con lai sé duge trinh
bay trong cdc phan vé ting Ung dung riéng ré.
(J giai doan nay, chi tap trung vao cong dung
va hanh vi cia cde ham M phé hién nhat.

HAM M TRONG BLOCK

Néu ham M duge 1ap trinh trong block sé
khong ¢6 dir lidu di kém, chi ¢6 ham nay duoe
thue thi, vi du:

N45 M01

14 suf ditng thy chon. Block nay ding, haim M
¢6 th& la mue nhap duy nhat trong block, Khac
v@i cdc 1énh chuan bi (ma G) chi mét ham M [a
duge phep trong hlock, tri khi bd didu khién cho
phép nhiéu ham M trong mot block, 161 chuong
trinh sé xuat hién (cdc¢ bd diéu khién hién dai)

Phuong phap thue tién lap trinh mét sd
ham M xde dinh 1a trong block ¢6 chuyén dong
dao cdf. Vi du, tién véi chdt 1am ngudi dugce
kich hoat va cing lic do c¢o thé phdi dich
chuyén dao cdt dén vi tri xdc dinh trén chi tiét
gia cong. Khi khéng cé su va cham gita cdc
lénh, block nay ¢6 thé cé dang nhu sau:

N56 GO0 X12.9854 Y9.474 MO8

Trong vi du nay, block N586, thoi gian chinh
xdac ham MO8 sé duge kich hoat la khéng qud
quan trgng. Trong cdc trudng hop khdc, thai
gian nay ¢6 thé rat quan trong. Mot s6 ham M
phdi c¢6 hiéu lye trude hodc sau khi xdy ra mot
hoat ddng n&o d6. Vi du, ban hay quan sat sy
két hgp — chuyén déng truc Z duge dp dung
cung vdi ham MO0 dang cliwong érinh trong
cung mot block.

N31% GO1 2-12.8456 F20.0 MO0

Piy la tinh hudng rat khé xdc dinh, can
tim hai cau trd 161, Mot 1a chinh xde diéu gi sé
xay ra, thd hai la thei diém chinh xde diéu dé
st xay ra, khi ham MO0 duge kich hoat. Cé ba
kha nang va ba cdu hoi.
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1. Sy ding chuong trinh s& xay ra tuc thi, khi
chuyén dang dugc kich hoat - & dau block?

2. 8y dung chuang trinh s& xay ra khi dao cét
trén hanh trinh - trong khi chuyén dang.

3. Sy ding chuang trinh s& x&y ra khi hoan tat
I&nh chuyén déng & cudi block?

Mot trong ba kha nang nay sé xay ra —
nhung la kha nang nao? Ngay ca néu muc dich
thue tién cia cde vi du néu trén ¢6 thé chua ro
rang d giai dpan nay, nhung van hiu ich khi biét
cach thie hé thong diéu khién dién dich cac
block ¢ chita chuyén dong dao ¢it va ham M.

Méi ham M déu duge thiét k& mét cdch
logic va duge thiét k& dé c6 v nghia chung.

Su khdi ddng thue sy cta ham M duge chia
thanh hai nhém, khong phai ba nhém:

L Ham M kich hoat G_Flﬁu hlock

{ddng thei vi chuyén dong dao)
O Ham M kich hoat & cudi block

{sau khi hoan tat chuyén dbng dao)

Khing ¢6 ham M nao duge kich heat trong

~ qud trinh thue thi block. Sy khoi déng logic cia

ham MO8 ichat lam ngudi ON} trong block N56
néu trén la gi? Cau tra 161 chinh xac 1a chat
lam ngudi sé duge kich hoat vao cing thoi
diém khi bdt déu chuyén dong chay dao. Cau
tra 161 chinh xdc cho block N319 la ham dung
chuong trinh MO0 sé duge kich hoat sau khi
hoan tat chuyén dong chay dao. Diéu nay thuc
su ¢6 y nghia. Nhung con cdc ham khae, ching
sé Ung xu trong block nhu thé nao? Ban hay
ti8p tuc xem xét.

Khoi ddng cac ham M

Ban hay xem lai Bang 8.1 va 8.2 vé cac
ham M dic trung. Ban hdy bd sung chuyén
ddng chay dao va tha xdce dinh cdach thite ham
dé ung xu, dua theo cdc vi du dia néu ¢ phan
trén. Mot chit suy nghi logic sé cung ¢dp cho
ban co héi di d€n k&t ludn ding. Ban hay so
sanh hai nhom dudi day.

Céc ham M kich hoat & DAU BLOCK
Sy quay truc chinh binh thuiing
Sy quay truc chinh dag chidu
Thay dao tu dbng (ATC)

M03
MO4
M6

mMao7
M08

Phun sugng chat 1am ngudi ON
Chét tam ngudi ON (ddng co bom chat 1am ngudi ON)

Cac ham M kich hoat & GUOI BLOCK
Diing chugng trinh bit bude
Diing chudng trinh tiy chon

MOG
MO




Cac ham M kich hoat § CUDI BLOCK

KEt thic chuong trinh (cai dat lai, khong quay lai
tir dau)

Dung true chinh

Chit 1am ngudi OFF (ddng co bom chat 1am ngubi OFF)

1102

MOS
MO9
M30

K&t thilc chudng trink (cai dat lai va quay lai tif du)
ME0 '

Thay pailet ty dong (APC)

Néu chua bidt chic vé cich thie ham M
tuong tde vdi chuyén déng dao, lua chon an
toan nhat 1a lap trinh ham M theo block riéng.
Theo cach dé, ham M s& Jubn luén duge xi ly
truske hode saw block chuong trinh lién quan.
Trong hau hét cdc ing dung day sé la gidj phap
an toan.

Thdi han ciha ham M

Khi biét thai diém ham M cé hiéu lue, sé la
logic khi dat cdu héi khodng thai gian ¢é hiéu
luc 1a bao nhiéw. Mot s ham M c6 hidu luc chi
trong block ham d6 xuat hién. Cdc ham khade
sé tiép tuc hoat dong cho dén khi duge xba
bang ham M khdc. Pidu nay la tuong tu véi
tinh ch& d9 cta cac lénh chuén bi G, tuy nhién,
thuat ngt ch€ dé thuvng khéng duge sit dung
vél ham M. D& xét thoi han cua ham M, ban
hay xem vi du vé edc ham MO0 va M01. Hai
ham nay chi ¢6 hidu lue trong mét block. Ham
chat lam ngudi ON (MO08), sé hoat ddng cho
dén khi ham xéa hoac ham thay ¢hé duoce lap
trinh. Ban can nhd, ham bat ky trong sb céce
ham sau day sé xéa ché d6 chat lam ngusi ON
- MO0, M01, M(2, M09 va M30. Ban hdy so
sanh hai nhém ham duéi day;

Ham M hoan 14t trong MOT BLOCK -

MO0 {Ditng chuang trinh bt budc

M01|Dimg chugng trinh thy chgn

MO? Ké:t_ thic chugng trinh .

{cai dat lai, khong quay lai tir ddu)

MO6 | Thay dao ty ddng (ATC) '

M30 [KEt thiic chuong trinh (cai dat lai va quay lai tir dAu)

ME0 | Thay pallet tu déng (APC)

Ham M hoat dgng CHO DEN KHI BI X0A
hodc bi THAY THE
MO3 | Su quay tryc chinh hinh thudng
W04 | Su quay truc chinh ddo chiéu
M0510imng trug chinh
MO7 | Phun sugng chdt am ngudi ON

MOB | Chit 1am ngudi ON (dbng co bom cht lam ngudi ON)

M09 [Chdt 1am ngudi OFF {ddng co bam chit 1am ngudi OFF)

Su phan loai nay 1a hoan toan logic va cé ¥

nghia. Ban khéng ¢An nha ting ham M va hoat
déng chinh xac cla ching. Cdch t6t nhat 1a
xem sd tay hudng dan di kem véi may CNC va
quan sat chuong trinh chay trén may da.

CAC HAM CHUONG TRiNK

Cac ham M diéu khién sy xtt Iy chuong trinh
c6 thé duge dung dé tam dung su x(¢t |y (¢ giva
chugng trinh) hode dimg han (& cudi chuang
trinhi. Vai ham kha dung cho muc dich nay.

Dung chugng trinh
Ham MO0 dugc dinh nghia la ham dimg

chuong trinh bdf bude hode v diéu kién. Thai

diém bat ky hé diéu khién gdap ham nay trong
khi x¢ ¥ chuong trinh, mai sy van hanh tu
déng cua mdy cdng cu sé ding lai:
O Chuyén dong cha tit ca cac truc
O Sy quay cla truc chinh
O Chae ndng lam ngudi
Q Su thuc thi chugng trinh tiép theo

B6 diéu khién sé khong cai dat lai khi ham
MO0 duge xit 1y, Moi dir liéu chuwong trinh dang
¢ hiéu lue déu dugc duy tri (lugng an dao, »dc
ldp toa dd, toc do truc chinh, 1 Su xd ly
chuong trinh chi cé the dugce tai 1ap bing cach
kich hoat phim Cycle Siart. Haim MO0 xda su
quay truc¢ chinh va chife nang chit lam ngudi,
cdn 13p trinh lai trong cdc block k&t tiép.

Ham MO0 ¢6 thé duge lap trinh véi block
riéng ré hodc trong block ¢6 cac lénh khac,
thudng 1a chuyén déng truc. N&u ham MOO
dugc idp trinh cung vdi iénh chuyén déng, su
chuy€n ddng s& hoan tdt truée, sau do su dimg
chuong trinh sé c6 higu lyc;
£ MO0 dudc 1ap trinh sau I1&énh chuyén déng:
N38 GO0 X13.5682
N39 MO0
O MO0 dugc 1ap trinh vGi Iénh chuyén déng:
N39 GOO X13.5682 MOO o

Trong cd hai trudng hop, 1énh chuyén dong
s& duyc hoan thanh trude, trudge khi thue thi su
dung chuong trinh. Su khae biét gilra hai vi du
néu trén chi la ch& d¢ xu ly trong mat block (vi
du, khi cdt thu} hoac hai block, khang ¢d su
khac bigt thye tién trong ché dé xu 1y tu dong
(cdng tdc Single Block 6 vi tri OFF).

Céng dung thuc tién _

Ham dirng chuong trinh duge st dung trong
chuong trinh lam cho cong viée cua nguéri van
hanh CNC trd nén dé dang hon. Ham nay rat
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hitu ich d61 véi nhiéu tng dung. Ung dung phé
bién la kiém tra chi tiét gia cong trén may.
Trong khi ditng, ¢6 thé kiém Lra cdc kich thudge
chi tiét va dung cu cit. Cdc phoi tich tu trong 15
doa hoac khoan ¢6 thé duge loai bd, vi du, trude
khi khoi dau nguyén cong ké tiép. chang han
cat ren 16 cut. Ham ditng chuong trinh eon can
thiét dé thay doi su ga lap hién hanh & giua
chudng trinh, vi du. d¢ dio chidu chi tigt, Sy
thay dao bang tay cang doi hdi phdi ¢6 ham
MO0 treng chueng trinh.

Ham ding chugng trinh MO0 chi dugc dung dé
can thiép béing tay trong khi xit ly chyeng trinh.

Bo diéu khién con cung cidp ham MO1, dung

chuong trinh fuyv chon. Nguyven tic chinh vé si

dung MO0 1a su cdn thigt phii can thiép bing
tay d6i v6i timg chi tigt gia cong. Thay dao
biing tay trong chuong trinh phai dung ham
MO0, do Limg chi tigt déu doi hoi didu d6. Bun
¢6 thé khéng cén dung MO0 dé kiém tra kich
thude chi tiét, néu didu do la khong thuong
xuyen. MO1 1a lua chon (8t hon. DU su khde
biét gida hai ham nay la tuong doi nho, nhu’ng
khadc bigt thue L& vé thai gian chu ki ¢6 thé rat
ro rét khi s6 lugng chi tiét gia cong du 16n.

Khi su dung ham M, cdn théng bdo cho
ngusi van hanh vé nguyen nhan va muc dich si
dung dé tranh nhadm 14n. Piéu nay ¢6 thé trg
nén kha dung c¢ho ngudii van hanh theo hai cdch,

U Trong hang huing dan, ban ghi 8 block chia ham MOG
va thao tic bing tay cdn thyc hign,

BLOCK N39......... LOAT BO PHOT

2 Trong chuang trinh, ¢ phan ch thich véi thong tin cin
thigt. Phan chi Ihmh phéi dugc g3t trong ngoac dan, vi du;

AIN3% MO0 {LCGAI BO PHOI)
[B]N30 X13.5682 MO0 (LOAT BO PHOI)
{CIN38 X13.5682 MO0 {LOAI BO PHOT)

Vi du bat ky trong ba vi du néu trén sé cung
cap théng tin cdn thi€t cho nguii van hanh
CNC. Trong hai phuang phdp néu trén, phan
chid thich trong chuong trinh dugc ua thich hon,
do cac hudng dan hoac cha thieh ¢6 tha doc true
tiep trén man hinh cia biang hudng din.

Dung chuony trinh tiy chon

Ham MOL la ham dimg chuong trinh tay
clion hodce co diéu kién. Ham nay tuong tu ham
MO0 nhung ¢6 mot khdce bigt. Khac véi ham
MO0, khi gap ham MO1 trong chuong trinh, sy
xu ly chuong trinh sé khong dimg lai, trir khi
ngut1 van hanh can thiép théng qua bdng diéu
khién. Nit nhat hode cong tdc chuyén dsi
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Optional Stop trén bang nay cé thé duge xéc
lap ON hodce OFF. Khi ham M01 trong chuong
trinh dugc thuc thi, xdc lap cda cong tic nay seé
xdc dinh chueng trinh tam ditng hay tiép tuc
thye thi:

Xac Iap cong tac K&t qua cua
Optional Stop M0o1
ON Su x(f Iy sé ding lai
OFF Sy xlr Iy & kidng diing 1ai

Néu khéng ¢6 ham MO1 trong chuong trinh,
xde lap cua edng tac Optional Stop sé khong c6
tac dung. Néi chung cdng tac nay thusng d vi
tri OFF trong sdn xuat hang loat.

Khi hoat déng, ham MO1 ung xif hoan toan
tuong ty nhu MOO. Chuyén dong cua tat ed cic
true, su quay truc chinh, chie niang lam ngudi,
va sy thuc thi chuong trinh déu tam ding.
Lugng dn dao, cdc xdc 1ap toa 46, xde lap toc do
Lryc chinh, .. van dugc gitt lai. Sy xit ly chuong
irinh chi ¢6 thé tai kich hoat bang phim Cycle
Start. Moi nguyén tdc lap trinh déi véi ham
MO0 déu cd thé ap dung cho MG1.

Y tudng 6t 1a lap trinh ham MOl ¢ cusi
timg dung cu cdt, ti€p theo 12 dong triang
khong cé dit lidu. N&u sy xu 1y chugng trinh ¢6
the tiép tue ma khang dimg lai, cong tic
Optional Stop sé duge xdc lap theo OFF va
khdng bi mat th&i gian san xuit. Néu can dimg
chuong trinh tam thoi ¢ cudi dung cu cit, cong
tic nay sé duac xdc 1ap theo ON va su xu ly
dimg lai ¢ cuéi dao cdt dé. THn that thei gian
thutng duge danh gia theo hoan canh cy thé, vi
du, thay dao méi, kiém tra kich thuge hodce do
bong bé mat chi tidt,.

Két thuc chugng trinh

Mbéi chuong trinh d&u phdi 6 ham dac biét
xdac dinh su két thie chuong trinh hién hanh.
D61 véi muc dich nay ¢6 hai ham M kh4 dung ~
MO2 va M30. Hai ham nay tuong tu nhau,
nhung eé muc dich khdc nhau. Ham M02 sé két
thic chugng trinh, nhung khéng quay lai block
thii nhat ¢ dau chuong trinh. Ham M30 k&t
thic chuong trinh, dong thoi quay tré (ol diu
chuong trinh.

Khi bj dieu khién doc ham k&t thue chuong
trinh MO2 hode M30, bd nay sé xéa moi chuyén
ddng truc, su quay truc chinh, chitc nang lam
ngudi va thuimg cai dat lai hé thong theo céc
diéu kién mic dinh, Trén mot s6 b6 diéu khidn
Si cal dat lai cé the la khéng tu dong, nha lgp
trinh can chi y didu dé.

Néu chuong trinh két thiic véi ham M02, by



diéu khién van ¢ phan két thuc do, s&n sang
cho Cycle Start (khdi dong chu ky) ké tiép.
Trén thidt bi CNC hién dai, hoan tean khéng
cAn ham M02, tru tinh tuong thich npuge (vdi
cac he diéu khién ci). Ham nay duge su dung
dé bd sung cho ham M30 déi vdi cde may (chi
véu la may tién NC) c6 dau doc bang to ma
khing ¢6 cudn bang, chi dung bang ti vong
ngin. By kéo bang tir duge dat chung véi déu
ddn bang, tao thanh vong kin. Khi chuong
trinh hoan tdt, sy khdi dau bang tir 1a & cudi
bang cua chu ky da qua, do 46 khang can tra
bang. Cdc bang dai khdng s dung vong kin do
dé phdi ¢d cudn bang va M30.

M02 va M30

Trén hau hé&t cdc by diéu khién hién tai,
tham s& hé thong ¢ thé duge xdc lap vdéi M02
c6 cang ¥ nghia nhu M30. Xdc ldp nay cho phép
tré lai tu dau chuong trinh (quay hodc tra lai
bang tu), rat hau ich trong cde tinh hudng su
dung chuong trinh ci trén may cé bo diéu
khién hién dai khéng can thue hién cdc thay
dai tdo tinh tuong thich nguae).

Tém lai, néu su két thiic chuong trinh duge
thuc hién biang ham M30, su tra lai bang tir s2
duge thuc hién, néu ding ham M02 sé khing
tra lai bang ti,

Khi viét chuong trinh, ban can bao dam
block cudl cung trong chuong trinh chi chua
M30 dé két thic (block chudi thu tu duge phép
khoi dong block dé).

N6S% ...
N66 G91 G2B X0 YO

N67 M30
%

{két thuc chudng £rinh)

Trén mdt 50 bé didu khién, ham M30 ¢6 the
duge s dung cing vdi chuyén ddng cia cac
truc. Piéu nay lo khéng nén!

N65 ...
N66 G91 G28 X0 YO M30 {Két thuc ch. trinh)
%

D&u phéan tram

Dau phan tram (%) sau M30 12 ma ding
ddc biét. Ky hidu nay két thuce sy tai chuong
trinh tu thidt bi ngoat vi. Dau nay cdon duge goi
la dédu két thic tap tin.

K&t thiic chuweng trinh con

Ham M cudi cung dé két thue chuong trinh
14 M99. Cong dung chinh cia ham nay la trong
cde chuong trinh con. Néi chung, ham M99 s
két thie chuong trinh con va trd vé su xi 1y cia
chudng trinh cd. Néu M99 duge dung trong
chuong trinh tidu chuén, s& tao ra chuong trinh

khong c6 phdan cudi. Trudng hop nay duge goi
14 vong fldgp) vé tdn. Do do M99 chi duge dung
trong cac chuong trinh con.

CAC HAM MAY
Cacham M lién quan vai sy van hanh mdy
duge xép vao mdt nhom riéng. Phan nay sé

trinh bay mét s6 ham M quan trong trong
nhom ham lién guan dén mdy cong cu.

Cac ham diéu khign chat 1am ngudi

Hau hél cde nguyén cong cat got kim leai
déu doi hoi lam ngudl dung cu cdt bang chit
lam nguéi thich hop. Bé didu khién dong chat
lam ngud: trong chuong trinh, ¢é ba ham M
duge st dung cho mue dich nay:

Ma7 Phun sudng ON
MO8 Phun dong ON
M09 Phun suong hodc phun dong OFF

Swong 14 hén hop dau cit got pha trén véi
khang khi nén, Tuy theo nha ché tao may céng
cu, ham nay ¢é thé la tidu chuin hoac phi tiéu
chuan trén mdy CNC cu thé. Mét s6 nha ché
tao thay hén hop dau va khéng khi bang khong
khi, hodc chi phun dau, .. Trong cac trudng hop
da, trén may cong cu thuang co thém thiét b
chuyén dung. N&u ¢o tay chon nay trén may
cing cu, ham kich hoat su phun sugng la MO7.

Ham tuong ty MO7 1a MO8, phun dong chit
long lam ngudi. Pay la ing dung lam ngugi pho
bién trong lap trinh ONC va 14 tiéu chudn dai
vil hau hét cac may CNC. Chal lam ngudi,
thuting 1a hon bop thich hgp clia dau hoa tan
va nude, duge pha san va chda trong thung
chifa trén may céng cu, Sy lam ngudi ludi cat
cua dung cu cit la rit quan trong vi ba ly do:
0 Gidi nhigt
O Loai bé pho
0  Bdi tran

Ly do chinh d& sg dung dung dich lam
ngudi hudng dén ludi cat la giai nhiét phat
sinh trong khi cdt got. Ly do thur hat 12 leai bo
phoi ra khoi khu vue cat, str dung dp luc cua
dung dich nay. Cuéi cung, dung dich lam ngudi
tac dong nhu chdt béi tron dé giam ma sdt gida
dao cdt va phéi. Su bbi tran lam Lidng tudi bén
dung cu cat va cai thién d6 béng bé mat.

N6i chung, thuong khéng cidn dung dén
dung dich 1am ngudi khi dao cit bat ddu tién
dén bé mat phéi hosc khi dao trd vé vi tri thay
dao. Bé diing chite néng lam ngudi, ban hay
dung ham M08 — Coolant off. M09 sé dimg su
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eung cdp suong déu hodc dung dich lam neuéi.
Trong thue t€, ham M09 s& tat déng cg bom
chat lam ngudi.

Cdc ham diéu khién chat lam ngusi cé thé
ducge 1dp trinh trong cdc block riéng ré hoae
cung vdi chuyé'n dong truc. Co cdc khdce biét
nho nhung rat quan trong trong thi tu va thei
diém xu ly chuong trinh. Cac vi dy dudi day s8
gidi thich rd nhing khac hiét dé:

2 Vidu A -Phun sudng ON, néu kha dung
N 110 MO?

= Vidu B - chat lam nguéi ON:
N340 M08

= Vidy C - Chat lam ngudi OFF:
N500 M09

-

S Vidu D - chuyén déng truc va chat lam nguéi
ON:

N230 GO0 X11.5 Y10.0 MO8

S Vidy E - chuyén déng truc va chat lam ngudi
OFF .

N400 GO0 21,0 M09

Cdc vi du nay néu ro sy khac blet trong xir
ly chuong trinh. Nguven tdc chung vé lap trinh
chdt lam ngudi bao gom:;

O Chat1am ngudi ON hodc OFF trong block riéng r& sé hoat
dong trong block ham dé duge 18p trinh {cac vi du A, B va C).

0 Chd tam nguéi ON, khi Iap trinh véi chuyén dong cia
cac true, s& tré nén hoat déng déng thei vai su chuyén
déng cda cac trye (vi dy D).

Q  Chat 1am ngudi OFF, khi 1ap trinh voi chuyén déng cda
cde tryc, sé hidu luc chi khi hoan tat sif chuy&n dong cila
cac truc {vi du E).

Cong dung chinh ctiia ham MO8 1a kich hogt
dong co bom chdt lam ngudi, khéng bio dam
lu@i cdt nhan duge chat lam ngudi mot cdch tie
thoi. Trén cdc may 1¢n vdi 6ng din chat lam
nguoi dai hoac may véi dp sudt bom chat lam
ngudi thdp, chat lam ngudi 6 thé bi tré do
phai vugt qua khodng cach tit bom dén dao cit.

Chat lam ngudi edn duge 1ap trinh véi hai
van dé quan trong:

O Chat iam ngudi khang duge phép phun ra ngoal khu wic
lam vige {xung guanh may)

d  Khing duge phép xdy ra tinh hudng chat lam ngudi phun
d&n Wi ¢it nong.

Van dé thi nhdt tuong d6i nhé. Néu ham
diéu khién chat lam ngudi bi sai vi tri trong
chuong trinh, k&€t qud ¢6 thé chi 14 sy bat tién.
Khu vue bi udt xung quanh mdy sé dan dén cac
diéu kién khong an toan va can duge gidi quyét
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mét cach nhanh chéng. Tinh huéng nghiém
trong hon xdy ra khi chat lam ngugi dot ngét
phun vao lugi cdt trong khi cdt got. Sy thay di
nhiét dé ¢ ludt cdt c6 thé lam cho dao bi gay va
chi tiét gia cong bi hu. Ludt cét bang hop kim
cung bi anh huang cua nhiét dd 1dn hon so vdi
thép gié (thép dung cu cit got toc do cao). Ban
cd thé ngan chin cac van dénay trong khi lap
trinh, bing cach sit dung ham MO8 trong cdc
block dmrg trude bloek cit. Ong dan dai hoac
dp sudtl chat lam ngudi khong di cé thé lam
chdm sy khéi ddng phun chat lam nguai.

Gac ham tryc chinh

Chuong 11 - Biéu khién truc chinh, trinh
bay chi tiét vé diéu khién true chinh cia may
CNC trong chugng trinh CNC. Cdc ham kha
dung @€ diéu khién truc chinh la ham quay va
dinh hudng truc.

Hau hét cac truc chinh déu ¢ thé quay theo
ca hai chiéu, thudn chiéu déng hé (CW- thuian)
va nguge chiéu déng hé (CCW-nguoe). Chidu
quay lubn luén lién quan véi di€m chidu tidu
chudn. Di€m chiéu duge thiét lap tir phia truc
chinh theo chien doc theo duong tdm truc
chinh huing dén mdt true. Quay CW theo diém
chidu nay duge lap trinh véi ham MO03. chiéu
CCW la M04, néu truc chinh cé thé quay theo
c¢d hai chiéu.

Céc kitu mdy khoan va phay thuong sif
dung quy udc nay. Quy udc dé cing duge ap
dung cho cdc may tién CNC. Trén may phay
CNC hoéc trung tdm gia cong, sé thuce t& hon
khi quan sdt hudng dén chi tiét tir phia truc
chinh thay vi tif phia ban mdy. Trén may tién
(kiéu ngang véi bang may nghiéng}, s& thue té&
hon khi dung di€m chidu t& ¢ déng hwong L
truc chinh, do day la khodng cdch ngdn nhat
déi v6i ngudi van hanh CNC ding truée may
tién. Tuy nhién, cdc chiéu truc chink M03 va
M04 dugce thigt lap theo cung cdch thic nhu véi
trung tam gia céng. Su phuec tap con do cde dao
cdt trdi duge ding trén may tién thudng xuyén
hon so véi may phay. Ban nén nghién cdu ky
s0 tay hudng dan ciia may CNC cu thé va xem
chi tiét trong Chuong 11,

Ham dé dimng true chinh trong chuong trinh
la MO5. Ham nay sé& dung true chinh bat ké
chiéu quay. Trén nhiéu mdy, ham MO05 con
phai duge lap trinh truge khi ddo chiéu quay
true chinh:

MO3 {SPINDLE CW)
<... Maching at the current location ...>
MOS {SPINDLE STOP}



<... Usually a tool change ... >

MO4 (SPINDLE CCW)

<... Maching at the current location ...>»

Ham MO5 con ¢6 thé duge yéu cau khi thay
ddi khodng toc i (banh rang) trén mdy Uién
CNC. Su diing truc chinh, 1dp trinh trong block
c6 chia chuyén déng truc, sé xay ra saqu khi
hoan tat chuyén dong dé.

Ham diéu khién truc chinh cudi cang la
M19, duge gei la dinh hugng truc chinh, Mot s
nhi ché tao by diéu khién goi ddy la ham khéa
chdt true chinh. Bat ké Lén goi, ham M19 sa
lam cho truc chinh ditng lai ¢ vi tri dinh huéng.
Ham nay dugc st dung chu yéu treng khi xdc
lap mdy, rit it khi trong chuong trinh. Truc
chinh ¢in duge dinh hudng trong hai tinh
hudng ¢o ban:

O Thay dung cu cét tu déng {ATC).

Q1 Dich chuyén dung cu cdt trong nguy@n cong doa (chi cac
chu ky doa G76 va G87),

Khi si dung ham MO06 rAufomatic Tool
Change - ATC, thav dao ty déng) trong chugng
trinh, déi véi hau hét cdc trung tam gia cong,
ban khéng cidn lip trinh dinh hudng truc
chinh. Binh hudng nay da duge lap trinh trong
chubi thi ty thay dao ty ddng va bao ddm dinh
vi chinh xdc¢c moi gia dd dao. Mot s6 nha lap
trinh thich lap trinh M19 véi su tra vé zero cua
may déi vdi vi tri thay dao, dé tiét kiem mot
hodc hai gidy thii gian chu ky.

Su dinh hudng truc chinh la cdn thiét déi
vdi mdt s6 nguyén cong doa trén may phay. Bé
ra khoi 18, dao dea khong cham vao véch truc
da gia céng, can phdi dung truc chinh, dau 1udi
cat phai duge dinh hudng, sau d6 1ay dao ra
khei 16. Phuung phdp tuung tu cing duge dp
dung cho cdce nguyén cdng doa nguge. Tuy
nhién, cdc nguyén cong cit got dic biét nay s
dung chu ky ¢d dinh trong chugng trinh, vdi
dinh huéng truc duye lap trinh (Chuong 24).

Néi chung, ham M19 it khi duge diing trong
chugng trinh, thugng chi ¢é tac dung hd trg lap
trinh va ga lap chi tiét khi sir dung MDI (nhap
dit liéu bang tay).

Lua chon khoang tac da

Hau nhu moi lya chon khoedng téc d6 cd thé
lap trinh déu 4p dung cho may tién CNC. Trén
cac trung tam gia cdng, khodng toc do truc
chinh ¢é thé thay d6i hoan toan tu déng. Hiu
hét cde may tién CNC déu cé khéng dudi hai
khoang toc d6, cac may céng sudt cao cd dén

bén khodng tée d6. Nguyén tice lap trinh co ban
ia lva chon khodng bdnh rang dua trén thao
tdc gia cong.

Vi du, hadu hét cdc ché 44 gia cong tho déu
ddi héi cong sudt eda true chinh hon la {de d8
truc chinh. Trong trudng hgp dé, chon khodng
toc d9 thap. Do) vdi gia cing tinh, thusng dung
khoidng tdc do cao hode Lrung binh dé& bdo dam
dd héng can thiét.

Su phan phoi cac ham M hoean toan phu
thude vao s khodang 16¢ d6 kha dung trén may
tién. S6 cdc khodng 1a 1, 2, 3 hodic 4. Bang 8.4
liet ké sy phan phdi cac ham M, nhung ban
nén xem k¥ cdc lénh thuc t& trong s6 tay hudng
dan sy dung mdy cong cu.

Bang 8.4. Ham M va khoang tdc dé

Khodng | Ham M Khodng banh rang (hip s8)

1 N/A Khéng 14 trinh

5 W41 Khodng thip
M42 Khodng cao
M4 1 Khodng thip

3 M42 Khodng trung hinh
M43 Khoang cac
M41 Khodng thap

4 M4?2 Khodng trung binh 1
143 Khadng trung binh 2
M44 Khodng cao

Nguyén tac chung la khodng cach banh
rdng cang cao, téc do truc chinh cang cao va
cong sufil cang thap, hoic nguoc lai. Néi chung,
khong can dirng truc chinh dé déi s6 (toe do)
nhung ban cin xem k¥ s6 tay huéng dian. Néu
¢6 nghi ngs, ban nén dirng true chinh trude, doi
khodang tde dé, sau dé khéi dong lai truc chinh.

Phu tiny may

Hau hét cac ham M déu duge dang cho su
vidn hanh cdc phu ting kém theo may cong cu.
Trong nhém nay, cdac ung dung phd bién da
duge trinh bay chi tiét, dac biét la diéu khién
chat lam ngudi va thay déi toe do. Cdc ham M
con lai s& duge giai thich chi Liét trong nhing
ing dung cd lién quan. Cac ham M lién hé vdi
mdy dudge néu trong Bang 8.5.

Bang 8.5. Cac ham M théng dung

Ham M Chifc nang Kiéu
MOG - Thay dao tu déng (ATC)Y M
ME0 Thay pallet tu ddng (AFC) M

M23 M24 | Bidu khifn cdt ren ON/OFF T
Goi chugng trinh con/két thic
M98 M39 chuong trinh con M/T
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Block chudi thii ty

Méi dong trong chuong trinh CNC duge goi
ta block. Block duge dinh nghia lid nhém lé¢nh
don duge hé théng CNC xii 1y,

Block chubi thu ty, block chuong trinh,
hofie don gidn 1a block, thuing la mat dong
viét tay trong ban thdo chuong trinh, hodc g6
trén may Uinh trong bo scan thdo van bin va
két thuc bang phim Enfer. Dong nay c¢6 thé
gom mot hoac vai tir ngd chuong trinh, xde
dinh nhém lénh don cho may CNC. Nhém lénh
chuong trinh ¢6 thé 1a 16 hop gbm edc lénh
chuan bi, tif ngd toa d6, cde ham va lenh dung
cu cdt, ham diéu khi€n chat lam ngudi, cde
lenh toc d§ va lugng an dao, vi tri, . Nai dung
cua mdt block sé duge xti 1y nhu mot don vi
trude khi bé diéu khién xi 1y block ké tigp. Khi
todn by chuong trinh CNC duge xu 1y, hé thong
di¢u khién s¢ ddnh gid cic nhém lénh riéng re
(block) nhu mét buie van hanh mdav fodn
chinh. Tung chuong trinh d8u ¢é chudi cae
block can thiét d¢ hoan tdt mdt qua Lrinh gia
cong. Chiéu dai toan bé chuong trinh phu thude
vao tong s0 block va kich ¢ cia chung.

CAU TRUC BLOCK

Trong block, s6 lugng tir ngt duye phép 1a
tay theo nhu edu. Mot s6 by diéu khién gidi han
sd luong ky W trong mat block. Gid tri 161 da
chi ¢6 tinh ly thuy&t déi véi Fanue va cac bo
diéu khién tuong tu, nhung hdu nhu khéng cé
anh huong trong thye tién. Han ché duy nhat
la trong mol block khéng dugc phép cé hai
hode nhiéw ti ngiz trung lgp (ham hoac lénh)
tru cac ma G. Vi du, chi mét ham M (e6 thé cé
ngoai 1&) hodc chi mét tit ngit toa do déi vdi
true X 1a dugce phép trong mét block. Thit ty cde
tU ngd trong block ¢6 thé hoi tu do, nghia la cde
LW nglr ¢6 thé theo thu ty bat ki vai didu kién
block chudi thi tu {dia chi N duge viét dia chi
triide. Tuy tha tu cae W ngi rieng va trong
block duge phép theo thd tu bat ky, nhung tizu
chuan thue té 1a dat ede tir ngi trong block theo
thut ty logic, dé chuong trinh CNC dé doe va dé
hiéu hon.

Cdu tric block chuong trinh phu thude vio

hé théng dicu khién va kifu mday CNC. Block
cd thé chia eac nhém lenh sau, sép X€p theo
thir tu chung. M1 block khong cdn chuyén biet
mol dif ligu chuong trinh, chi chon nhang di
liéu duge véu edu.
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O S block N

O Cac Iénh ¢hudn bi G

-1 Cé&c ham chung M

8 Cac 1anh chuyén dang truc XYZABCUVW.
Ll T ngd lién guan déncactruc JKRQ .

-

Téc db, lugng n dao, dung cu cit SF T

N1 dung cua block chuong trinh khac nhau
tay theo loai may cong cu, nhung vé logic,
ching luén luén tuln theo cdc nguyén tdc
chung, bat ké hé théng CNC hodc méy cong cu.

Xay dung cau tric block

Mbi block cua chuong trinh CNC déu duoc
Xay dung v6i cing cdce suy nghi va sy edn thin
nhu moi k&t c&u quan trong khdc, chdng han
nha cda, mdy moe, xe hoi, Didu nay bat du ti
sy quy hoach ti mi. Cac quyét dinh cdn duge
thue hién la chon nhitng diéu duge dua vao
block chuong trinh, tusng tu cdac ciu trae khée.
Ngoai ra, ban can quyét dinh tha ty ede lenh —
nhom [gnk — duge thiét 1ap trong block va cdc
khido sat khae.

Vai vi du ké ti€p sé so sanh giva cdc cau
true block dién hinh dung trén mdy phay va
dung trén may tién. Moi vi dy sé trinh bay mot
block.

Cau tric block trén may phay

Trong cdc nguyén cong phay, cdu trac eda
block chuong trink dién hinh sé phan anh cée
déc tinh thuc t€ cia trung tam gia cong CNC.

2 Cac vi du block phay
N11G43 Z2.0 S780 MO3 H 01
N98 G01 X2.15 ¥.575 F13.0

{(vidul}

{vidu 2}
Vi du phay thi nhat, block N11 la minh hoa

block bi chiéu dai dao cdt, duge sif dung cuing

v6i toe dd truc chinh va chiéu quay true chinh,
Vidu thy hai, block N98, la nhém lénh lap

trinh d6i véi chuyén dong cdt tuyén tinh don

gian, st dung phuong phép noi suy tuyén tinh

va lugng an dao thich hgp.

= Cdc vidu block tién

N67 GOO G42 X2.5 T0202 MO8

N23 GO2 X7.52-2.8 RO.S FO.012

(vidu 1}
{vidu 2)



Trong cace vi du tién, block N67 minh hoa
chuyén dong nhanh dén vi tri XZ va vai lénh
khae, khéi ddng b bdn kinh miai dao G42, kich
hoeat bd dung cu cét (70202) va ham MO8 chat
lam nguoi ON. Block 23 ¢6 lénh ndi suy vang
(tron) va lugng an dao.

NHAN BIET CHUONG TRINK

Chuong trinh CNC ¢6 thé duge nhan biét
theo ¢hi 88, v& trén mdt s6 bd diéu khién,
chuong trinh duge nhan bi€t theo tén. Sy nhan
biet bang chi s§ chuong trinh la can thiét dé
luu nhiéu chuong trinh trong bé nhé CNC. Tén
chuong trinh, néu c6, duge dung dé mé td tém
tat vé chuong trinh, ¢é thé doc trén man hién
thi cua b didu khién.

Chi s0 chifang trinh

Block thi nhdt duge dung trong chuong
trinh CNC b4t ky thuong 1a chi s6 chuong
trinh, n€u duge hé théng diéu khién yéu ciu tir
chuong trinh dé. Chi 86 chuong trinh c6 thé si
dung mét trong hai dia chi — chit cdl tiéu chuin
O cua dinh dang EJA va ddu hai cham [;] trong
dinh dang ASCII (ISO). Trong bd nhé, hé
thong diéu khién luén ludén biu thi chi s
chuong trinh vdi chivr O. Block chida chi sd
chuang trinh khéng nhit thiét phai cé trong
moi chuong trinh CNC.

Néu chuong trinh sif dung céc chi s6, ching
phai duge chuyén biét, trong khodng cho phép.
Cdc chuong trinh dién hinh cia bé didu khién
Fanuc phai trong kheang 1-9999, chi sé 0 (00
hodc 000} 1a khdng duge phép. Mot s6 bd didu
khién cho phép chi 5§ ¢6 5 chi s5. D&u thap
phan hodc ddu 4m cling khéong duge phép. Viée
bét hodic thém cde s6 0 1a duge phép, vi du 01,
0CL, 0001, 0G0OO1 déu hop lé, chi s chuong
trinh la mét.

Tén chuong trinh

‘Trén cdc hé diéu khién Fanuc hién dai, tén
chuong trinh duge gop chung vdi chi 8, nhung
khéng thay thé chi sg chugng trinh. Tén
chuong trinh (mé td ngdn vé chuong trinh) ¢

“thé dai dén 16 ky tu (k& ca khodng trdng va ky
higu). Tén chuong trinh ph&i trén cung mot
dong (trong cung block) v6i chuong trinh.
01001 (DWG. A-124D IT.2)

Tinh n&ng nay c6 vu thé la khi thu muc nhé.

hién thi trén man hinh, tén chuong trinh xuat
hién ké& bén chi 6, gitp cho thu muc d& hidu va
hiu dung hon. SI:r mé ta chuong trinh c6 thé

doc duge trén man hinh, lam cho sy nhan bigt
tung chueng trinh trd nén dé dang hon.

Néu tén chuong trinh dai hon 16 ky tu, sé
khong ¢é 161, nhung chi hién thi 16 ky tw ddu.
Ban nén trdnh cdc tén chuong trinh ¢6 y nghia
khong ro rang khi hién thi trén man hinh. Ban
hdy xét hai tén chuong trinh dudi day:

01005 (LOWER SUPPORT ARM - OP 1)
01006 (LOWER SUPPORT ARM - OP 2)

Do man hinh cia bé diéu khién chi c6 thé
hién thi 76 ky tu du clia tén chuong trinh, cdc
tén vi du néu trén sé tdi nghia khi hién thi

01005 {(LOWER SUPPORT AR)
01006 {LOWER SUPFORT AR)

bé gidi quyet van dé nay, ban ¢é thé dung
cdch viét tdt trong pham vi 16 ky tu két hap
cde dif idu can thiét,

01005 (LWR SUPF ARM - OP1}
01006 (LWR SUPPF ARM - OP2}

Néu edn sy mé td chi tiét hon, ban cé thé
x€p tén chuong trinh trén hai hoze ba dong:

01005 (LWR SUPP ARM - QP1)
{OPERATION 1 - ROUGHING)

Noi dung trong mdt hodc vai block ti&p sau
chi 86 chuong trinh s& khdng xudt hién trong
danh sach thu muc trén man hinh, nhung vin
hitu ich d6i v6i ngudri van hanh CNC. Ching sé

hién thi trong khi thuc thi chugng trinh va
trén ban in.

Ban nén gilf cdc tén chugng trinh ngdn va
suc tich. Cong dung cda ching la hé tro ngudi
van hanh CNC tim ki€m cdc chuong trinh luu
trong bo nhd cla hé théng diéu khién. Diy lidu
thich hgp trong tén chuong trinh la s§ ban va,
86 chi tiét, tén chi ti€t rat gon, nguyén cong, .
Dir ligu khong thich hgp gdm tén mdy, kiéu bd

diéu khién, t&n nha lap trinh, tén cdng ty hodc
khdch hang,..

Trén nhiéu b9 diéu khién, khj tai chuong
trinh vao b6 nhé, ngudi van hanh CNC phai
chuyén biét chi s chuong trinh trén bang didu
khién, bal ké chi sé dé trong chuong trinh. Day

6 thé don gidn chi 12 s6 khd dung trong h¢

thong, hodic 12 s6 ¢6 ¥ nghia dac thi, bidu thi
nhém riéng (vi dy, moi chueng trinh bat dau
vdi Ol0xx déu thuoc nhém riéng cho mét
khédch hang hodc ddi tde). C4e chuong trinh con
phdi duge luu véi chi 6 do nha ]ap trinh
chuyén biét. Viéc sit dung céc chi sa chuong
trinh cdn gidp theo doi chuong trinh duge trién
khai cho tiing may hoéc chi tiét gia cong cu thé.
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86 chudl TH TU

Cde block chuéi thd ty riéng ré trong
chuong trinh CNC ¢d thé cé s6 quy chiéu dé dé
dinh hudng trong chuong trinh. Bia chi chuong
trinh v4i s6 block 1a chir N, tiép sau la mot dén
nam c¢hi s¢ - ti chudi thit tu 1 dén 9999 hoac
99999, thy theo hé diéu khién, khoang s& block
tor N1 dén N9999 trén cac bd diéu khién kidu
cit hoac dén N99999 trén cdac bd diéu khién
hién dai. Mot s6-bé diéu khién cd chi chap
nhan s6 block ¢é t8i da 3 chi 56, N1 dén N999

bia chi N ludn ludn la ¢ ngid thu nhét
trong block. P& dé dinh hudng trong chuong
trinh ¢¢ cde chuong trinh con, khéng nén lap
lai cdc chi s gitra hai kiéu chuong trinh. Vi du,
chuong trinh chinh bdt dau véi N1 va chuong
trinh con cing biat dau véi N1 ¢d thé din dén
nham lan, nhung khéng sai vé ky thuat. Ban
hay xem Chuong 38 vé ghi s6 cde block trong
chuong trinh con.

Lénh $0 chuds thif ty

Trong Bang 9.1, et thi nhit bidu thicde s6
chudi th tu theo cdch thde sii dung binh
thuing, cdt thi hai la s chudi tha tu theo dinh
~dang duge chap nhan trong hé thdng diéu
khién khi ap dung cho chuong trinh CNC.

Bang 9.1. 58 chudi thu tu

80 gia S8 block thit nhét
1 N1 -
2 N2
5 . N5
10 N1Q
50 NS0
100 N10GQ
99949 NS9999

Su st dung cace chudi thu tu (so bleck) trong
-chuong trinh CNC ¢6 nhiéu uu di€m va it nhat
14 mét nhuoe diém.

Vé uu di€m, sd block lam cho su tim kiém
chueng trinh trd nén don gidn hon khi bién tap

hodc 1ap lai dung cu cat trén mdy. Chang con.

lam cho chuong trinh dé doc hon trén man
hinh CNC khi xit 1y hoac trén ban in. Diéu nay
cé nghia la ca nha ldp trinh va nguoi van hanh
déu hudng loi.

Vé nhuge diém, s block lam gidm dung
lugng nhé khd dung trén may CNC. Diéu nay
td nghia la s§ lugng chugng trinh luu trong bo
nhd sé& giam va chuong trinh dai eo thé khong
luu tron ven trong bd nha. '
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Binh dang block thif tu

Binh dang nhap chuong trinh 461 véi s6
block, str dung dia chi N, 1a N5 trén cdc bd diéu
khién hién dai, N4 hodc N3 trén cac bo diéu
khién kiéu ci. 86 block NO 1a khong duge phep,
ddu trir, ddu thap phdn, s6¢ thap phan déu
khong duge st dung. 86 gia t6i thidu khi ddnh
50 block luén ludn la s& nguyén nhé nhat duse
phép la mdt (N1, N2, N3, N4, ). 86 gia l6n hon
cung duge phép va su lua chon thy theo kinh
nghiém lap trinh ¢d nhan hode theo tiéu chuan
do cbng ty thiét lap. Cac s6 gia thuing diung dé
ddnh s6 block khae vdi s6 mat duge néu trén
Bing 9.2.

Bidng 9.2, 56 gia khi ddnh sé block

38 gia Vi du trong chugng trinh
2 N2, N4, N6, N8, ...
5 N5, N10, N15, N20, ...
10 N1Q, N20, N30, N40, ...
100 N100, N200, N300, N40O, ...

Mét s6 nha lap trinh thuong bat dau véi
méc dinh N100, lap trinh theo cdc sd gia 100,
10, hode nho hon. Piéu nay tuy khang sai,
nhung chuong trinh trd nén dai mit cich
khdng can thist va ¢6 thé khé guan 1y hon.

Trong tat cd cdc trudng hgp s6 gia khie
mét, muc dich cua chueng trinh la nhu nhau,
nhim cho phép céc block bd sung duge chen
v&0 gita cde block hién ¢é, néu cén thiet. Yéu
cau nay c6 thé phat sinh trong khi kiém ching

hodc t01 uu héa chuong trinh trén may CNC,

can bo sung cho chugng trinh hién hitu. Tuy cdc
block méi s& khéng theo thit tu sd gia nhu
nhau, nhung it nhat cing theo cde s6 tang dan.
Vi dy, vat mat trén may tién véi mat lan cat (vi
du A) duge nguéri van hanh chinh sita thanh hai
lan cat (vi du By,

S Vidu A - vat mit mét 1dn it

N40 GO0 G41 X3 .5 Z0 TO303 MO8
N30 GO1 X-0.07 FO.01

N60 GOO W0 .1 M09S

N70 G40 X3.5

. Vidu B - vat mat hai lan cat

Ne0 GO0 G41 X3.5 Z0.05 T0303 MO8
N50 GO1 X-0.07 FO.01

H60 GOOWO0.1

N61 X3.5

N62 20 .

N63 GO1 X-0.07

N&d GO0 WO.1 M09

‘N7Q G40 X3.5

~ Ban hay chd y su thay dai trong block N40
va cdc block bo sung tr N61 dén N64. Trong



sdch nay sé lap trinh block theo 58 gia la 1, cae
block bé sung sé khong ¢6 s6 dé minh hoa su
cdn thiét khi b6 sung cdc block méi. Nhidy bo
diéu khié€n cho phép bé qua chi so black.

S Vidu A - vat mat mot lan cat

N40Q GO0 G41 X3.5 20 TD303 MO8
N4l GOl X-0.07 F0.01

N42 GOOWD.1

N43 G40 X3.5

D Vidu B - vat mit hai ldn cét

H40 GO0 G41 X3.5 20.05 T0303 MO8
N4l GO1 X-0.07 FO.01

N42 GO0 wWO.1

X3.5

Z0

G011 X-0.07

GOO WO, 1

N43 G40 X3 .5

Chu y, khi b6 qua chi s§ block mdi, chuong
trinh s& duge rdt gon, cdc ban dé& dang nhan
biét block méi trén man hinh hode trén ban in.

Cac chif 6 0 ding trude ¢ thé bo qua trong
50 block, vi du NOOOGS 6 thé viét thanh NS&.
Viée bo qua cde chid 36 0 ding trude cho phép
giam chiéu dai chuong trinh. Cde chit s6 0 ding

sau khoéng duge phép bé qua, vi du NO8 ¢6thé .

_viét 1a N8 nhung N80 phii gilf nguyén.

Sif dung sd block trong chugng trinh 1a tuy
chon, nhu da néu trong cac vi du. Chuong trinh
chia chi s& block sé dé& doc hon. Pai véi ngudi
vAn hanh CNC, tim va chinh sia cde ham
trong chuong trinh ciing dé dang hon. Ban cdn
hwu y, mdt s6 dng dung lap trinh phu thude vao
chi s& block. Vi dy, cde chu ky tién lap lai nhiéu
lan G70, G71, G72, G73. Trong trutng hep
nay, it nhat cée block quan trong phai duge
ddnh s6 (Chuong 34).

Panh sd theu s0 gia

Cde block trong chueng trinh ¢6 thé co thi
W bat ky — tiang, gidam, hodc phai hap — chung
c6 the duge lap lai hoae cé thé bo qua. Mot s
thue hanh ldp trinh duge ua chudng do ¢6 tinh
logie va de¢ hiéu. Ban khéng nén phéi hap thi
tu tAng va giam, cing khéng nén dung cac chi
80 lap ]dl Neéu chlro’ng trinh c6 cde 86 bloeck lap
lai va can tim chi s6 block trén may, hé diéu
khi€n s& tim su xdy ra tha nhat cda s6 block
d6, c¢6 thé khéng phai la block cin tim. Sy tim
kiém tiép theo sé Iap lai ti chudi da tim duoe
truge d6. Ly do vé sy rong rai chung trang
ddnh s6 block 1a cung cap tinh linh hoat cho
nguti van hanh CNC sau khi chuong irinh
hoan tat va duge tdi vao bo didu khién,

86 tha tu block khéng énh hudng dén tha
t xu 1y chuong trinh, bdt ké s¢ gia duge sg

dung. Ngay cd khi cdc block ducce danh s6 theo
chiéu giam hoic ph01 hyp ting va giam,
chuong trinh gia ¢dng van ludn luen xit Iy theo
chubi thy ty, dua vao ngi dung cia block,
khong dua vio chi s6. S8 gia 5 hoac 10 duoc
diing nhiéu trong thuc t& do cho phép chen
them 4 hoae 9 block gita hai block hién hitu
bat k¥, diéu nay la qua da cho hau hét cdce

‘chinh stra chuong trinh.

b4l véi cdc nha 1ap trinh CNC, st dung hé
théng lap trinh trén co s0 may tinh chi cé vai
ti ngir lién quan dén ldp trinh cda cae 56 chudi
tht ty. Tuy hé théng lap trinh may tinh che
phép 6 khdi dau ctia block va sd gia co thé ta
1o hop bat kv nhung chu yéu van dung s¢ bt
daw va ede 86 gia la 1 (N1, N2, N3, ). Muc dich
cua lap trinh dua trén may tinh la duy tri co s¢
dif lig¢u chinh xdc cia dang hinh hoc chi tiét gia
cng va quy dao dao cit. Néu chuong trinh duge
chinh sita bing tay, co s6 du liéu cia chi tiét
trén mdy tinh sé mat chinh xdc. Su thay déi
chiang trinh CNC bit k& phai ludn luon duge
phan &nh trong méa nguén cia chuong trinh va
két qud cua thay dai do.

Chuong trinh dai va sé biock

Chuong trinh dai luon ludn khé tdi vao bo
nhd CNC e6 dung lugng han ché. Trong trung
hUp d6, chiéu dai chuong trinh ¢6 thé duge rat
ngan bing cdch bé qua cdc o block, hoac ehi
lap trinh ching trong cdc block quan irong.
Block guan trong 14 lodi duve danh s6 nhiam
tim kiém chuong trinh, sy lap lai dung cu cit,
hoze ede quy trinh khde thy thude vao cde sb
chuong trinh, chang han chu ky gia cang hoac
thay dung cu cit. Trong cde trugng hop dé, ban
chon 5§ gia 2 hodic 5 tuy theo su thuan tién cua
ngudi van hanh CNC. Ngay cd su s¢t dung han
ché cdc s6 block cong lam tang chiéu dai
chuong trinh, nhung diéu dé 1a cin thiét.

Né&u bé qua td¥ cd céc s6 block trong chuong
trinh, sy tim ki€m trén bd didu khién sé tro
nén khé khan hon. Ngugi van hanh CNC
khong 6 lya chon nao khdc ngoai viée tim su
xay ra ké tiép cua dia chi cu thé bén trong
block, chang han X, Y, 7. thay vi tim 56 block.
Phuong phap nay cé the kéo dai thé gian tim
kidm mét cdch khong can thuf-t

KY T KET THUC BLOCK

Do cde dac tinh ky thuaL cua hé théng diéu
khién, cac block thi tu phai duge téch ‘higt
bang ky tu dac biet, duge goi la ky tu end - of -
block (két thdc block) duoe vist tdt la ROB.
Trén hau hét cdc hé thong may tinh, ky tu

67



EOB dugc tao ra bang phim Enter trén ban
phim. Khi chugng trinh duge nhap vao bg didu
khién bing MDI (Manual Data Input — nhéap
dit liéu bang tay), phim ky tu EOB trén bang
diéu khién sé k&t thae block. Ky higu két thiic
trén bo diéu khién Fanuc 1a ddu cham phéy [;].

Ky hiéu ddu chdm phay trén man hinh chi
la biéw thi d6 hoa cha k¥ tu két thuc block,
khong duge nhdp vao chuong trinh CNC.
Khéng c6 trusng hgp nao ky hiéu nay duge gop
vao chuong trinh. Mdt s0 hé didu khién ci
dung dau sao [*} 1am k¥ hiéu biéu thi k&t thac
block thay vi ddu cham phay [;]. Nhiéu hé diéu
khién sit dung cdc ky hiéu khde bigu thi ket
thic block, chang han ddu tién té |$). Trong
mei trung hop, ban déu can nhd ky hiéu chi'la
sy biéu thi ky ty k&t thie block, khang phcu la
ky tu thue!

STARTUP BLOCK HOAC SAFE BLOCK .

Startup block (d61 khi duge goi la safe block
hodc status block) la block chudi thi tu dac
biét, chita mét hodc vai tif ngit ché dé (thudng
1a cdc lénh chuan bi cia nhiéu nhém G) xdce lap
trude cho hé théng diéu khién theo mac dinh
hozc¢ trang thdi ban dau duge yéu cdu. Block
nay duge dat ¢ dau titng chuong trinh hoac ¢
dau ting dung cu cit va la block thi nhét khi
lap lai chuong trinh (hoac dung cu cdt bén
trong chuong trinh), block thay dao heac phan
d6 dao cdt. Pay 1a block cdn tim néu chuong
trinh hoge dung cu ¢dt duge lap lai trong khi
van hanh may. Loai block nay hei khdc gitta hé
théng tién va hé théng phay, do cdec yéu cdu
dac thd cua ting hé thang diéu khién.

Trong Chuong 4 da trinh bay van dé trang
thai cia hé diéu khién khi duge cdp dién, sé
‘xdc 1ap cde diéu kién méc dinh cia hé théng.
Nh& lap trinh CNC khéng nén tinh d&n cdc
mic dinh nay, do ngudi van hanh may cé thé
dé dang thay d6i ching ma nha lap trinh
khong biét. Néu c¢é su thay ddi, cde xdc lap
duge 14p trinh sé khéng tuong ing véi cdc mae
dinh do nha ché tao mdy cong cu dé nghi hoac
cdc ky su thigt k& he théng didu khién.

Nha lap trinh CNC chuyén nghiép phai

Iuén luén 4p dung phuong phap lap trinh an

toan, khong nén dua vao nhing diéu chua duge

hiét chac chdn..Nha 1ap trinh sé thif xdc lap
trude moi diéu kién duge yéu cdu dudi su diéu
khién cia chueng trinh. Phuong phdp nay
khéng chi an toan hon, ma con lam cho chuong

trinh dé s dung hon trong khi gd ldp, kiém

chitng quy dao dao cét va su lap lai dung cu cit,
diéu chinh klch thude,.. Piéu nay cdn rat hiru
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fch @81 véi ngudt van hanh may CNC. dic biét
1a nhing ngu#i con it kinh nghiém. Trong moi
Iing dung néu trén, startup block hoan toan
khong lam tang thdi gian chu k¥, chi gidp che
su chuy€n déi chuong trinh gia cic may cong
cy trd nén dé dang hon, do khéng cén tinh dén
xac lip mic dinh cda to hgp bo didu khién may
cdng cu.

Tén safe block — cach goi khéc cha startup
block, khéng lam cho block tré nén an todn —
block do phai dugce lam cho an toan. Bit ké tén
goi, block nay phai chira cac xdc 1ap diéu khién
ddi véi chuong trinh hodc dung cu cdt dé khdi
déng chuong trinh trong trang thai “sach”. Céac
muc nhap phé bién xdc lap trang thdi ban dau
la hé théng lap kich thude (hé Anh/hé mét,
tuyét doi/tuong doi), xéa chu ky hoat dong bat
k¥, x6a ch& d6 b ban kinh dao hoat djng, chon
mit phang phay, chon lugng an dao mac dinh
trén mdy tién, .. Céac vi du duge gidi thidu =&
minh hoa mét s6 startup block cho ¢d didu
khi&n tién va phay.,

0 ddu chuong trinh phay, startup block ¢6
thé dugc lap trinh v¢i ndi dung nhu sau:

N1 GO0 G17 G20 G40 G54 G64 GBO G0 G985

N1 12 6 chu6i tha ty dau tién, GOO chon
ch& d nhanh, G17 chon mat phing phay XY,
G20 chon don vi Anh, G40 x6a su bu bédn kinh
dao cat hoat dong, G64 xac lap ché dé cdt lién
tuc, GBC xda chu ky ¢6 dinh hoat déng bat ki,
(90 chon ch& d6 tuyet doi va G98 s& tré vé mic
ban dau trong chu ky ¢6 dinh. Céec didu kién
nay chi duge 4p dung khi startup block duge xu
Iy 1a block chinh ddu tién trong chuung trinh
CNC, cde thay dd3 chuong trinh sau dd, néu co,
s& ¢6 hidu luc chi vdi block trong dé thay doi
duge dp dung. Vi dy, néu GO1 ¢6 hiéu luc theo
mdc dinh sy sit dung ké tiép cdc léenh GO0, G02,
hode GO3 sé xda lénh GO1,

O dau chuong trinh tién CNC, startup block
¢ th€ chia cdec ma G duéi day.
N1 G20 GO0 G40 G99

N1 la s6 block tht nhat, G20 chon don vi
Anh, GOO chon ¢h€ d§ chuyén dong nhanh G40
x6a sy bi ban kinh mii dao hoat dong bat ky,
va G99 chon ché d§ lugng an dao tinh theo s&
vong quay. Su quy chiéu theo hé thang tuyét
déi hay s gia (tuong déi) 1a khong cAn thiét, do
cdc bd dieu khién tién sir dung cac dia chi X va
Y dé lap kich thude tuyét déi, cac dia chi U va
W dé 14p kich thude theo sd gia. P6i vdi cde b
diéu khi€n tién khéng hé trg dia chi U va W,
ma G91 tiéu chudn duge diing cho cdc gia tri s§
gia theo truc X va Y. Cang nhu trong vi du



phay, tif ngit bt ky duge ldp trinh trong safe
block cé thé bi vugt qua (override) bing su thay
ddi ké tifp cdce lénh G,

Mét s6 hé thdng didu khién khéng cho
phép cac ma (; xac dinh trén cing mot dong. Vi
du, (G20 ho&e (21 ¢6 thé khong duge lap trinh
vdi cde md G khde. Néu ban chua chie chén,
hay dat ede ma G vao cdc block riéng. Thay vi:
N1 G20 G17 G40 G49 GBO

hai hodc nhiéu block ¢6 thé duge st dung
mit cach an toan:

N1 G20
NZ G17 G40 G495 GO

CAC CHU THICH CHUONG TRINH

Nhiéu loai chu thich va théng tin trong
chugng trinh ¢6 thé duge gép vao than chuong
trinh trong cac block riéng ré, hoic nhu mét
phan trong block hién hdu, chia y&u khi thong
bdo 12 ngdn. Trong cdc truong hop nay, chi
thich hodc théng bdo phai duge dat trong dau
ngodc (d8i vdi dinh dang ASCII/ISO):;
= ViduyuA
N330 MOO (REVERSE PART)

D VidyB _
N330 MOO {REVERSE PART / CHECK TOOL}

= ViduC
-N330 MO0 (REVERSE PART-/ CHECK TOOL)

Cong dung cua théng bdo hoac chd thich
trong chuong trinh la théng bdoe cho ngudri van
hanh may vé thao tdc dic biét phai duoe thuc
hién mdi khi chudng trinh dat dén giai doan xir
ly khi théng bdo xuat hién, Chu thich rit hiu
ich dé hieu chuong trinh va c¢6 thé duge dung
dé lap tai liéu cho chuong trinh.

Céc théng bao va cha thich thudng lién quan
dén thing tin vé thay d6i g4 ldp, loai ho phoi ra
khoi 1§, kiém tra kich thute, kiém tra didu kién
dao ¢dt .. Block chita théng bdo hoac cha thich
chi duge gdp vao néu thao tdc duge yéu cdu la
chua ro rang tif chinh chuong trinh — khéng cin
md ta thao tdc trong ting block. Cdc chd thich
v théng bdo phii ngdn va tap trung, do ching
chiém khéng gian nhé trong bs nhé CNC.

Theo quan diém thuc tién, chudi cac block
théng bde va eha thich ¢6 thé duge cung cdp ¢
dau chuong trinh, d€ ligt k& moi théng tin quan
trong vé ban vé va dung cu cdt cdn thiét cho
gia cong {Chuong 6); Vi du:

01001 (SHAFT -~ DWG B451)
{ SHAFT TOOLING - OP 1 - 3 JAW CHUCK}

{T01 - ROUGH TOOL - 1/32R - 80 DEG)
{TO2 - FINISH TOOL - 1/32R - 55 DEG)

{TO3 - OD GROOVING TOOL - 0,125 WIDE)
{T04 - OD THREADING TOQOL - 60 DEG)

N1 G20 G99
N2 ...

Néu khéng gian nhé¢ kha dung cia be didu
khién CNC bi han ché&, su st dung cdc block
cha thich theo cdch nay c¢6 thé khéng thuc té.
8¢ t6t hon néu thong bao va chi thich duoe ligt
ké trong bang dung cu hodc bang xac lap, véi
moi chi tiél can thidt,

SU VA CHAM TU NG’ TRONG BLOCK

Nhém lénh trong block chuong trinh phai
cé tinh logic va hgp 1y. Vi du, block thit nhat
cua chuong trinh ¢6 cac tir ngit:

N1 G20 G21 G17

Néi dung block nay vé logic 1a khong thé
chdp nhén, véu ciu bo diéu khidn:

“Kac lip kich thude theo don vi Anh, ding
thot xdce lp kich thude theo hé mét, va xdc lgp
mdt phdng XY~

Ré rang 1a phi thyue t&8 — diéu gi thue su xdy
ra va b didu khién dién dich block nay nhu
thé nao? Mat phiang XY !a dung, nhung lam
sao lua chon kich thudc? Ca hai lya chon cung
mdt lic la khong thé, block nay chia cdc tit ngi
va cham nhau, cac don vi kich thude hoan toan
khéng cd thong bao 161, Dieu gi sé xay ra? Bo
diéu khién s& ddanh gid block chudi thi tu va
kiém tra cac LI ng{t bt ky trong cing mot
nhém. Sy phén phéi cdc nhom 1énh da dé cap
trong phan 1énh chudn bi — ma G (Chuong 7).

Néu hé théng mdy tinh tim duge hai hode
nhiéu ti ngt thudc cing mét nhém, s& khong
dua ra thong bao 14i, nhung s& tu dong kich
hoat tif ngif cuéi cia nhém dé. Trong vi du vé
su lya chon don vi kich thuée bi va cham néu
trén, dé sé l1a lénh chuan bi G21 — chon kich
thuée theo hé mét — 1énh nay duge kich hoat.
Pay c6 thé 1a sy lua chon khéng duge yéu cau.
Thay vi cher dgi sy may min hiém hoi, ban hay
bao dim khéng ¢é ede tif nglt va cham trong
block chuong trinh bat ky.

Trong vi du vé lya chon hé mét va hé Anh,

'da su dung 1énh chuan bi G. Diéu gi s& xdy ra

néu, vi du, st dung dia chi X? Ban hay xét vi du
dudi day:

‘N120 GO1X11.774 X10.994 ¥7.056 F15.0

Cé hai dia chi X trung mot block. Hé diéu
khién sé khéng chap nhan gid tri X thi hai,
nhung sé dua ra théng bao 18i. Tai sao? Do ¢6
su khdc biét ldn gia cde nguyén tac lap trinh
ma G va tit ngd hé tea do. Bo diéu khién Fanuc
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tho phép dat 6 lugng ma G tuy ¥ trong mot
~block néu chiing khéng va cham vdéi nhau,
nhung khong cho phép ldp trinh nhiéu han mat
tr ngl toa d¢ cé cang dia chi di véi tiung block
chuéi thit ty. M{t sd nguyén tdc khaic cang c6
thé duge dp dung. Vi du, cde tir ngit trong block
cé thé duge lap trinh theo thu tu bat ky vdi
diéu kién dia chi N ¢ vi tri thit nhat. Vi du,
block sau day la hgp.1é (nhung theo thit tu hoi
bat thudng).

N340 Z-0.75Y11.56 F10.0 X6.845 G01

beé lap trinh chuin xdc, ban cin vidt cic
muc nhap cho timg block chubi thi tu theo thi
tu logic. S& block phai la tit ngt thd nhadt va
thugng tlep theo 1a ma G, cac truc chinh theo
thi tu van chit edi (X, Y., Z..), cdc true bé sung
hoac edac chinh sia (I,.., J..., K.,.}, cac ham M va
cac tir ngi, tdc A6 cit thudng ¢ vi tri cudi cing.
Ban chi nén chon cdc tit ngit thue sy cin thiét
cho tirmg block:

N340 G01 X6.845 Y21.56 2-0.75 F10.0

Ngoai ra con ¢6 hai kha nang ¢é thé doi hoi
sy chu y dac biét khi lap trinh. Vi du, block
dudi diy s& duoc dién dich nhu thé nao?

N150 G011 G90 X5.5G91 Y7.7 F12.0

Dutng nhu c¢6 va cham giita ché d6 tuyét
451 va ch® 46 s§ gia (tuong d61). Hiu hét cdc bd
didu khién Fanuc dédu s& xit Iy block nay theo
dung cach thic duge viét, Vi tri dich cha true X
s& dat tdi theo cde gid tri tuyét d6i, nhung true
Y sé la khodng cach theo s§ gia, duge do tir vi
tri hién hanh cia dac cit. Pay co thé khong
phai la cdch ti€p cdn phd bién nhung c¢é uu
diém trong mot s8 truong hap. Ban cdn nhd —
block tiép sau block N150 sé theo ché d6 s¢ gin,
do G91 duge chuyén biét seu 1énh G90.

Sy ing dung lap trinh k& ti€p can chd v 1a
biock duge lap trinh trong ch& d6 nai suy dudng
tron. Phan trinh bay vé chi dé nay (Chuong

- 28) sé chuyén biét cung hodic dudng tron ¢6 thé
dugce )ap trinh véi bd chinh sita cung I, J, va K
(tuy theo hé diéu khién phay hay tién dugc sit
dung). Ché& d§ nay con chuyén biét muc nhéap
bédn kinh truc ti€p, sit dung dia chi R. Ca hai vi
du dudi day déu dung, k&t qui sé la cung 90°
vd1 ban kinh 1.5 inch:

2 Vdicac bd chinh sira cung i va J

N21 G011 X15,.35711.348
N22 G002 X16.85Y12,848 I1. 5430
N23 G011 .

2 Vdi dia chi ban kinh tryc tiép R

N21 GO1 X15.35 Y11.348
N22 G0O2 X16.85 Y12.848B R1.5
N23 G601 ...
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Ban hay khdo sat cach thitc hé thing diéu
khién sé xi 1y block N22 néu chia ¢é hai, cac
b0 chinh sta I J va nhép bdn kinh R.

N22 GO2 X16.85 Y12.848 J0 R1.5

hodge
N22 GO2 X16.85Y12.B848R1.5TI1.5 J0

Cau tra 161 ¢6 thé hai la, trong cd hai
trieong hop, b diéu khién sé bo qua cdc gia tri
L va dJ, chi xit Iy gid tri ban kinh R. Trong
trutrng hgp dac biét nay, thi ty dinh nghia dia
chi la khing quan trong. Bia chi R ¢é dé wu tién
dieu khién cao hon cédc dia chi I va J néu duge
lap trinh chung trong mot block. Céc vi du nay

. deu gia thiét hé diéu khién hd trg sy nhap ban

kinh R.

CAC GIA TR LAP TRINH CHE DO

Nhiéu tir ngit chuong trinh ¢6 tinh ché do,
thudt ngii ché d6 xuat phdt tir thuat ngd
“mode” cd nghia la 1énh chuyén biét vin trong
ché dé dé sau khi da duge st dung trong chuang
trinh. Lénh ndy chi co thé x6a bang lénh ché
do khac trong cung mét nhom. Khong cé tinh
ndng nay, chuong trinh st dung su néi suy

~tuyén tinh trong ch& d6 tuyét d6i voi lugng an

dao 18.0 in/min phai chita 1énh tuyet dai G90,
lénh chuyén ddng tuyén tinh G0O1 va lugng an
dao F18.0 trong ting block. Véi cac gia tri ché
d9, su xudt chuong trinh sé ngidn hon nhiéu.
Hau nhu moi bo didu khién déu chip nhan
l1énh ché& d¢. Hai vi du dué¢i day s&é minh hoa
cdc khae biat.

2 Vidy A - khéng cé cdc gia tri ché A5

N12 G920 G01 X1.5 ¥3.4 F18.0
N13 G%0 G01 X5.0 ¥3.4 F18.0
N14 G880 GO1 X5.0 Y6.5 F18.0
N15 G890 GO1X1.5¥6,5F18.0
N16 G90 G001 X1.5Y¥3.4 Fl8.0
N17 G0 GO0 X1.5¥3.421.0

2 Vidu B - ¢6 cdc gia tri ¢ché d4d

N12 G20 GD01 X1.5Y3.4 F18.0
N13 X5.0

Nl1l4 ¥6.5

N15X1.5

N16 ¥3.4

N17 GO0 21.0

Ca hai ch& dé déu tao ra cdc két qud nhu
nhau. Ban hay so sanh tiing block ctiia vi du A
v@i block tuong ung trong vi du B. Ban hay
quan sdt, cdc 1&énh ché d¢ 14 khong cin lip lai
trong chuong trinh CNC. Qua vay, trong lap
trinh hang ngay, nhiéu lénh lap trinh duge si
dung déu eé tinh ché& do. Ngoai 1& 1a cac Jénh
chuong trinh ¢6 chite nang khdi ddu va k&t thuc
trong block (vi du, tra vé zero may, thay dao,
phin dd ban may..). Cdc ham M ¢ cach dng xu



tuong tu. Vi du, néu chuong trinh ¢6 tra vé zero
mdy trong hai block lién tiép (thuong vi 1y do
an toan), e6 the tuong t.nhu sau:

N83 G28 z1.0 M09 -
N84 G28 X5.375 ¥4.0 M05

Khong thé loai bé 1énh G28 ra khai bleck
N84, do lénh G28 khdng cd tinh ché do va can
phai thay thé.

TiNH YU TIEN THYC THI

Cac trugng hop dac biét da duge dé cap ¢
phéin trén, trong d6 thi ti cac lénh trong block
xdc dinh tinh wu tién thue thi cde Iénh. Pé két
thae ¢hil dé vé block, ban hay xét tinh hudng:

Hai block khéng lién hé véi nhau duge
ding trong cace vi du:
N410 GOO X22.0 Y34.6 S850 MO3

va
N560 GO0 Z5.0 MO0S

Trong block N410, chuyén déng nhanh
duge lap trinh cong vdi hai 1énh true chinh.
Didu gi thuc sy xdy ra khi thuc thi chuong
trinh. Pidu quan trong can biét la th¥i diém
true chinh duge kich hoat trong quan hé vdi
chuyén déng dao cit. Trong Fanuc va nhiéu bd
diéu khién khdc, ham truc chinh sé ¢ higu luc
déng thét vdi chuyén dong dao cat.

Trong block N560, chuyén dong dao cidt
trén truc Z duge ldp trinh (Z5.0}, cung thai
di€m véi ham dung truc chinh (M05), O day
két qua sé khdc nhau, truc chinh chi ditng khi
chuong trinh hoan tdt 100% (Chuong 8),

Tinh huéng tuong tu cing x8y ra v§i nhiéu
ham M va nha lap trinh phai xdc dinh chinh
xde cach thuc may va by diéu khién xit Iy su
chuyén déng k&t hop vdi dia chi ham M trong
mot block. Cde k&t qud phé bién duge tom tit
trong phan dudi day.

Cac ham thyc thi déng thé véi chuyén
dong dung cu cat:

M03 MO4 MO7 MOB

Cac ham sé duge thuc thi sau khi hoan tat
chuyén déng dung cu cit:
MO0 MO1 MO5 MO9 M98

O day ban cin ¢dn than, néu ¢6 nghi ngs,
hay lap trinh mot cdch an toan. Mét s6 ham M
ddi hoi diéu kién b4 sung, 1énh hodc ham khac
hoat dong. Vi du M03 va M04 sé chi tam viée
néu ham truc chinh 8 ¢6 higu luc {true chinh
dang quay). Cdc ham M khéc can duge lap
trinh trong cdc block riéng ré, chil yéu vi ly do
logic hoac an toan.

MO2Z MO6 M10 M11 M19 M30 M60 M99

Cdc ham biéu thi ké&t thic chuong trinh
hode chuong trinh con (M02, M30, M99) phai
déc 1ap, khong két hgp véi cac ham khde trong
block trit cdc trudng hop dic biét. Cde ham lién
quan dén hoat déng co hoe cia may cong cu
(MO06, M10, M11, M19, M60) can 1ap trinh ma
khéng cé chuyén déng, chi y&u dé bdo dam an
toan. Truérng hop M19 (dinh hudng true chinhj,
sU quay cua truc phdi diing trude, néu khong
dimg quay may cé thé bi hu. Nhitng vi du néu
trén chua liét ké tat ca cac ham M, nhung ¢6 18
di dé hiéu vé cach thuc chung hoat dong khi
duge 14p trinh chung vdi chuyén dong. Chudng
nay dé cap dén cdac ham M va trinh bay thai
han hiéu luc ciia ed¢ bam dién hinh trong block
chuang trinh.

P& an toan, ban cin lap trinh cdc ham ¢o
thé gay va cham nay trong block chudi thi tu
khéng chia chuyén déng dung cu cat. Dai vdi
cdc ham ¢o hoc, edn xdy dung cdu trie chuong
trinh sao cho ¢6 thé cung cdp cdc didu kién lam
viéc an todn, cdc ham nay duge dinh huéng chu
y&u doi vdi sy xdc lap may.
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NHAP KiCH THUGC

Cac dia chi trong chuong trinh CNC lién
quan dé&n vi tri dung cu cdt vio thoi diém xdc
dinh duge goi 12 tir ngiz toa d6. Tir ngl toa do
lubdn ludn 18y gid tri kich thuée su dung don vi
duge chon hién hanh, Anh hodc mét. Cae tir
ngricadd gom X, Y, Z, 1, J, K. R, .. Ching la co
sd cua moi kich thude trong chuong trinh CNC.
Hang chuc, hang tram, tham chi hang ngan
gia tri cdn dugc tinh toan dé chuong trinh thise
thi theo ding yéu cdu - gia cdng chinh xsc chi
ti€t hoan chinh.

Cdc kich thude trong chuong trinh gém hai
thudc tinh:

Q  8an v kich thudc - Anh hodc mét
O Quy chigu kich thudc - tuyt d6i hoc sg gia {tuong d6i)

Pon vi kich thuée trong chuong trinh c6 thé
la mgt trong hai hé - mét hoac Ank. Quy chiéy
kich thude c6 thé theo tuyét doi hedc s¢ gin
(tugng d61).

Cédc gid tri phan sd, vidu 1/8, 1a khéng duge
phép trong chuong trinh CNC. Vi hé mét,
milimét va mét duge dang lam don vi, hé Anh
dung don vi 1a inch va feet. Bat k& he don vi
duge chon, s6 lugng chir 8§ thap phan déu c6é
thé duge diéu khién, viéc loai bé cdc sé 0 (zero)
ding trude hoac sau c6 thé duge xac lap va dau
(chadm) thap phan ¢6 thé duge lap trinh hoac bé
qua, déu ¢6 thé dp dung cho heé théng CNC,

BON VI HE ANH VA HE MET

Kich thuge bdn vé c6 thé duge dung trong
chuong trinh theo don vi 2¢ Ank hoac k¢ mét.
O day sé dua ra cde vi du sir dung cd hé Anh,
pho bign ¢ Hoa Ky va mét vai qudc gia, va hé
mét, duge dung ¢ Chau Au, Nhat va hdu hét
cdc nude khdce. Véi thi trudng toan ciu, didu
quan trong la hi¢u r6 ca hai hé nay. Su sit dung
hé mét dang tang nhanh & nhing nude van con
ding hé Anh, chii yéu 1a Hoa Ky.

Mdy mée duge trang bi bé diéu khién Fanue
¢6 thé l4p trinh theo cd hé mét hoac hé Anh.
Lua chon hé thang CNC ban diu (diédy kién
mdc dinh) duge diéu khién bang xac 1ap tham
s0 cia hé didu khién, nhung ¢6 thé vuot qua
bang lénh chuin bi duge viét trong chuong
trinh gia cong. Piéu kién mic dinh thugng do
nha ché tao mdy céng cu hosic nha phan phai
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xdc lap, dya trén cdc quydt dinh k§ thuat cia
nha ché tao va nhu céu ctia khdch hang.

Trong khi tri€n khai chuong trinh, cin
khao sdt ky tac ding cia cde didu kién méc
dinh trén hé¢ théng diéu khién d&i vdi sy thuc
thi chueng trinh. Biéu kién mac dinh ¢6 hiéu
lue vao thoi diém may cong cu CNC duoe cdp
dién nguién (cong tde chinh ON). Mot khi c6
lénh duva ra treng ché ds MDI hodc trong
chugng trinh, gid tri mac dinh c6 thé bi ghi de
va giti gid tri méi k& 1ir thai didm dé. Su lua
chon don vi kich thude trong chuong trinh CNC
s€ thay déi gid tri mde dinh (xéc 1ap diéu khién
ndi). Noi cach khac, néu da chon hé Anh, ha
diéu khién sé duy tri don vi Anh cho dén khi
nhap lénh chon hé mét, Piéu nay co thé duge
thite hién théng qua ché& 49 MDI, block chuong
trinh, hode tham 6 hé théng. Pidu nay ap
dung cho cde cac tinh husng khi ét cong tie
chinh (OFF) va sau d6 ding cOng tac chinh
{ON} edp dién cho may cong cu.

bé chon nhip kich thuéc, bat k& cdc didu
ki¢n mac dinh, ban cdn c6 1&énh chuin bi G ¢
dau chugng trinh CNC.
G20 Chon don vi Anh {inch va feet)
G21 Chon don vi mét (mitimét va mét

Néu khong chuyén biét 1énh chudn bi trong
chugng trinh, hé thong didu khién s¢ mac dinh
theo trang théi cua xdc 14p tham s6 hién hanh.
Ca hai lya chon 1énh chudn bj nay déu ¢6 tinh
ché d9, nghia la ma G duge chon sé hoat déng
cho dén khi ma G d6i tdc duge lap trinh - hé
mét (G21) hoat dong cho dén khi duge thay
bang he Anh (G20) va nguee lai.

Thue t& nay ¢6 thé ggi ra khd nang tu do
chuyén déi gita hai hé don vi ¢ Vi tri bat ky
trong chuong trinh, hidu nhy ngdu nhién va vé
hai. Diéu nay la khong dung. Moi ba didu
khién ké cd Fanue déu dua trén hé mét, mot
phan do dnh huéng cua Nhat, nhung chi y&u
do hé mét chinh xac hon, “Sy chuyén dsi” bat
ky bing cdch dung léenh G20 hosc G21 sé
khong tao ra sy quy déi thyc giita hai hé don Vi,
chi dich chuyén ddu thap phan ma khong thay
doi cac chit s8. Vi du, chon G20 hodc G21 s& déi
mot don vi do sang don vi khdc trén moi g6 -
khong phdi tdt cd — man hinh.



Hai vi du sau day s& minh hoa két qua sai
khi déi G21 sang G20 va G20 sang G21 trong
cung m{t chuung trinh. Khi doc giai thich cho
ting block — ban s& nhan thiy vai diéu bat ngd.

< Vidu1 -t hé mét sang hé Anh

G21 Chon don of ban dédu rmeét)
GO0 X60.0 (Gia fri X duve chdp nhan la 60mm
G20 Gid tri tron 88 dai thanl 6.0 inch

feliyén dar Hrélf(.' {a Gihmm =
2.3622047 inch)

= Vidy 2-1tU he Anh sang hé met

(20 Chon don vi ban ddu rtAnh!}
GOU X6.0 Gid tri X duoe chép nhan la 6.0 inch
G21 Gig tri trén sé doi thanh 60mm

fehuyén doi thue 1& 6.0 inch =
152.4mm)

Hai vi du nay minh hoa van dé cé thé xay
ra khi chuyén déi gidta hai hé don vi kich thude
trong mot chugng trinh. Vi thé ban chi nén
dung moét don vi kich thudce trong chuong trinh
gia céng. Néu chuong trinh goi chuong trinh
con, ban cing phai bio dam nguyén tac do.

Khéng duge ding chung ca don vi Anh va
don vi mét trong mot chuong trinh
Thuc t&, ban khéng nén s dung chung haj
hé don vi, du'cd thé dy doan két qua tir hé diéu
khién. Sy lifa chon dan vi kich thude sé ¢6 khae
biét 16n vé cdch thic hoat déng cia mét sé
ham diéu khién. Cdec ham sau day s¢ bi tdc
dong do thay d6i hé don vi do:
L T ngill kich thudc (cac true X, Y, Z, cac bd chinh sia 1, J,
K.}
O Tdc 0§ hé mat khong ddi (CSS — ddi voi tién CNC)
a  Ham lugng dn dao (dia chi F)
O CAc gid tri b (bl H va D khi phay. cac gid tri dao it xac
{p san khi tién)
U Hién thi vi tri (s8 cac chil s6 thiap phan)
QB tao xung béng tay ~ HANDLE {gid tri dd chia)
0 Mgt sB tham s hé thdng didu khign.
LUa chon don vi kich thude ban ddu con cé
thé dugc thuc hign bang cdch xdc lap tham sd
hé théng. Trang thai diéu khién khi cong tic

chinh (ON) 1a hoan toan nhu khi tat cong tic -

(OFT) 1an cudi. Néu ca G20 va G21 déu khéng
lap trinh, bé diéu khién s& chip nhan don vi
kich thudc duge chon biang xdc lap tham sd.
Néu c6 G20 hodc G21 trong chuong trinh, lénh
chuong trinh ludn lubn chiém wu tien trude xac
1ap tham s& diéu khién bat ki, Nha lap trinh
dua ra quyét dinh, hé diéu khién chi dién dich
ching, nhung khong ¢6 nghia la hic nao cing
ding.

Ban hay lap trinh xdc ldp don vi trong
block riéng, frude chuyén dong true, chon
lugng bu, hode xac lap toa 4o bat ky (G2, G50
va (G54 dén G59). Vi pham nguyén tac nay co
thé dan dén cdc k&t qua sai, diac biét khi
thutng xuyén thay doi don vi do cho cic cong
viée gia cdng khac nhau.

Cac gia tri don vi do

Trong hé Anh vd hé mét ¢ nhiéu don vi do.
Trong lap trinh CNC chi si dung mét sé don vi.
Cac don vi hé mét thuong dung 1a milimét hoac
mét, tiay theo dng dung. Bon vi Anh la inch va
foot, tily theo ing dung, Viét tat cdc don vi duge
néu trén Bang 10.1

Bang 10.1. VI8t tat cdc don vi do

Milimét mm
Mét m
inch in
Foot H

Nhiéu thuat ngd lap trinh sit dung cde viét

" tattrén Bang 10.1. Bdng 10.2 néu ra cdc don vi

gita hai hé théng do fcdc viét tat don vi ci duge
ghi trong ddu ngoac).

Bang 10.2. Céc don vi do théng dung

HE mét Hé Anh
m/min (MPM} ftiimin {FPM hodc SFPM) .
mm/min m/min {{IPM hodc ipmi
mm/vong infrev (1PR hodc ipn)
mm/rang in/tooth {tPT hodc ipt)
kW HP

CAC CHE 90 TUYET 801 VA SO 81A

Kich thude theo.cde dan vi nhdp (mét hoic
Anh) phdl c6 diém quy chiéu chuyén biet. Vi
du, néu X35.0 xuil hién trong chuong trinh va
dan vi duve chon la milimét, lénh nay khang
cho biét diém gée (quy chidu) eha kich thudce 35
mm. Hé diéu khién cdn thém thong tin € lap
trinh cdc gia tri kich thuée mdt cach chinh xie.

Cé hai kiéu quy chigu trong lap trinh:

D Quy chiéu theo dim chudn trén chi tigt

... con dugc goi ia digm gdc d& nhap TUYET B0l
Q Quy chidu theo digm trubc do trén chi tigt

... Quge goi 13 vi tri dao cudi ciing dé nhap SO GIA

Trong vi du nay, kich thuée X35.0 {va moi
kich thude khac) ¢6 thé do tir diém 6 dinh duge
chon trén chi ti&l, duge goi la gbe, zero chuong
trinh, hoic diém quy chiéu chuong trinh, tat ca
déu 6 cung ¥ nghia. Gia tri X35.0 cdn ¢b the do
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tu vi tri trude do, luon ludn 1a vi tri dao cit cudi
cung. Vi tri nay tro thanh vi tri hién hanh doi
vGi chuyén dong dao ké tiép. Hé diéu khién
khéng thé phan biét gita hai khd nang nay
néu chi ¢6 lénh X35.0, can bé sung thém lénh
vao chuong trinh.

Moi kich thuge trong chuong trinh CNC dugc
do tir diém chung (goe) déu la kich thudge tuyét
doi (Hinh 10.1) va moi kich thuée trong chuong
trinh dugce do tur diém hién hanh (diém cudi)
déu la kich thuéc s6 gia (tuong d6i) (Hinh 10.2)

|

L R
1 |
coc | :

Hinh 10.1. Kich thudc tuyét déi — do iy géc chi tiét,
lénh G90 trong chuang trinh.

KHOI DAU VA KET THUC

Hinh 10.2. Kich thudc sé gia — do tir vi tri dao hién
hanh, lénh G391 trong chuong trinh.

Kich thudc tuyét déi trong chuang trinh biéu thi
cac vi tri dich clia dung cu cat tir diém goc.

Kich thudc s6 gia trong chuong trinh bi€u thi chiéu
va khoadng cach thyc cia chuyén dong dung cuy
cat tu vi tri hién hanh.

Do dia chi X trong vi du néu trén duge viét
la X35.0, dugc lap trinh nhu nhau dai véi ca hai
hé quy chiéu, can ¢6 phuong tién bé sung cho
nha lap trinh. Khong c¢6 phuong tién d6, hé
diéu khién s& st dung xdc lap mac dinh cuia
tham s6 hé théng. Khong phéai lic nao cling
ding véi y d6 ctia nha lap trinh. Su lya chon
ché do kich thuée duge diéu khién bang hai
lénh ché& do G.
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Cac Ienh chuan bi 690 va 691

C6 hai lénh chudn bi dung dé nhap cdc gid
tri kich thuéc G90 va G91 dé phan biét giia
hai ché d¢ don vi.

GY0 |Ché dé lap kich thudc tuyét doi
G91 [Ché do lap kich thutic theo s& gia (tuong dai)

Ca hai 1énh nay déu c6 tinh ché& do, do dé
ching sé xéa lan nhau. H¢ diéu khién sit dung
xac lap méc dinh ban dau khi déng céng téc
chinh (ON) trén mdy, thuéng 1a ché do s6 gia.
Xac lap nay c6 thé thay déi bing tham sé hé
thong xdc 1ap trude trén may tinh khi cap dién
cho mdy. Pai véi cac chuong trinh CNC riéng
re, xac lap hé thong nay cé6 thé diéu khién
bang cdch gop lénh chuan bi thich hop vao
chuong trinh, sit dung mét trong hai lénh G90
hode G91.

Khi lap trinh ban cdn gop x4c lap duge yéu
cau trong chuong trinh CNC, khéng nén tinh
dén xac lap mac dinh bat ky trong hé diéu
khién. Ban ¢6 thé ngac nhién khi biét xdc lap
méc dinh pho bién trong hé thong didu khién
la ché dé s6 gia, thay vi ch& do tuyét déi. Noi
chung, 1ap trinh tuyét déi c6 nhiéu wu diém hon
lap trinh s6 gia va duge ua chuéng hon. Ngoai
ra, néu dung l4p trinh s6 gia mot cdch thuong
xuyén, chuong trinh van bit dau theo ché do
tuyét doi. Vay, tai sao ché do so gia la mac
dinh? Ly do la, ciing nhu trong nhiéu trugng
hgp méc dinh khac, bdo ddm an toan gia cong.
Ban hay theo ddi lap luan dusi day:

Xét su khdi doéng cua chuong trinh méi
duge tai vao bo diéu khién may. Bo diéu khién
duge kich hoat, chi tiét duge ga 1dp an toan,
dung cu cat ¢ vi tri chudn bi, xdc 1ap céc gid tri
bu va chuong trinh sdn sang khdi dong. Cac
chuong trinh loai nay thudng dugc viét véi ché
dd kich thudc tuyét déi. Moi thit ¢6 vé déu sudn
sé, nhung lénh tuyét ddi G90 bi thiéu trong
chuong trinh. Diéu gi sé xdy ra trén mday CNC?
Ban hay tu tra 15i va suy nghi mot céch logic.

Khi xu ly 1énh chuyén dong dao cdt thu
nhat, cac kha nang bao gbm gia tri dich cia
dao c6 theé la duong hoac gid tri &m nhé. Do ché
do nhép kich thudce bi thiéu trong chuong trinh,
hé diéu khién “gid thiét” ch& do nay la so gia,
day cing la gid tri mdc dinh ctia tham s hé
thong. Chuyén dong dao cdt, thusng chi theo
truc X va truc Y, ¢6 thé vuot qua hanh trinh,
néu gia tri dich 1a duong, hoic véi luong nhé,
khi gid tri dich la &m. Trong cdc trudng hop
nay, hau nhu khéng xdy ra su cé déi véi may
hodc chi tiét gia cong. T4t nhién ¢ day khéng



c6 s bdo ddm chic chdn, do d6 ban can lap
trinh vd1 y thde bao ddm tinh an toan gia cong.

(G91 14 ché dd mac dinh tiéu chudn

dé nhap kich thudc.

Nhap dif liéu tuyét dbi 690

Trong ché d¢ lip trinh tuyét 481, moi kich
thuge déu duge do tir diém géc (chudn gia cong),
biém goc la diém quy chiéu ldp trinh, con dugc
goi la zero chuong trinkh. Chuyén dong thuc cia
mdy la hidu 36 gida v tri tuyét doi hién hanh
cua dao va vi tri tuyél 461 truge do. Cdc ddu dai
56 cong (+3 hode trir (-) quy chiéu theo géc phan
tu ctia hé toa do, khong theo chidu chuyén
déng. Dau duong thung khéng duce ghi cho
dia chi bat ky. Mgi gia tri zero, ching han X0,
Y0, Z0, déu quy chi&u theo vi tri dao tai diém
quy chidu chuong trinh, khéng theo chuyén
dong dao. Ban phai biét gia iri zero cua truc
bat ky, mbi khi can thiét.

Lénh chudn bi G90 da chon cho ché do
tuyét déi sé duy tri tinh ché d6 cho dén khi
lénh s& gia G91 duge lap trinh. Trong ché do
tuyét déi su chuyén dong trén truc bat ki déu
khéng bi bo qua trong chuong trinh. '

Uu diém chinh cta lap trinh tuyét d&i la
nha lap trinh hodc ngudi van hanh CNC dé
dang chinh sita. Su thay déi mot kich thude
khéng dnh hudng dén cdc kich thude con lai
trong chuong trinh.

D6i vdi cdec mdy tién CNC cé bo diéu khién
Fanue, su bigu thi phd bi&n cia ché 4o tuyét dei
la su gdn tryue theo X va Z, ma khdng dung lénh
(G90. Mot s& mdy tién si dung lénh G90, khi
khéong ¢6 bé didu khién Fanuc,

Nhap dif ligu s6 gia 691

Trong ché& d6 14p trinh theo s6 gia, con gol
la ch& d& tuong déi, moi kich thudc ldp trinh
déu dugc do theo cac khoang cdch xuat phdt véi
chiéu da chon (tuong duong v “khodng cdch
dén” trén hé théng diéu khién). Chuyén déng
thue cia mdy 1a lugng chuyén biét theo ting
truc, vdi chiéu dugng hoic am.

Cée d&u cong (+) hoc (-) chuyén biét chiéu
chuyén dong dao, khéng diing géc phan tu cua
hé toa d9. Khéng can ding ddu cong cho gia tri
duong, nhung gid tri Am phai c6 ddu trir. Mol
gia tri nhap zero, ching han X0, YO, hoac Z0 ¢6
nghia la khéng cé chuyén déng dao doc theo
truc dé, va khong cdn ghi. N&u gia tri truc zero
duge 1ap trinh trong ché d§ sé gia, gia tri d6 sé
bi bé qua. Lénh chuén bi cla ch& do sd gia la
(G91 va gilf nguyén hiéu lue cho dén khi 1énh

tuyét ddi duge lap trinh. Chuyén dong truc bat
ky déu khéng duge bo qua trong block chuong
trinh."

Uu diém chinh cia ch& dé s6 gia 1a tinh
chuyén doi qua lai giza cac phan trong chuong
trinh, Chudng trinh theo sé¢ gia ¢6 thé duge goi
dén cac vi tri khde nhau cia chi tiél gia cong,
tham chi trong céc chuong trinh khae. Ché ds
nay duge s dung chi y&u khi viét cac chuong
trinh con hede lap lai khoang cach bdng nhau.

P61 vdi may tién CNC su dung bo diéu
khién Fanue, su biéu thi ch& do so gia thutng
la gan truc U va W, khéng dong lénh (G91. May
tien CNC khong dung bé diéu khién Fanue, ¢6
thé su dung lénh G91.

Phdi hop trony block

Trén nhiéu bd didu khién Fanue, ché do
tuyét d6i va sb gia ¢6 thé k&t hop trong mét
bleck chuong trinh dé& ddp dng cac muc dich lap
trinh dac biét. Biéu nay dudng nhu hoi bat
thutrng, nhung thuc t& cé cac loi ich ro rét
trong (ng dung cao ¢adp nay. Néi chung, chuong
trinh thudmg chi ¢6 mdt ché do kich thude -
hodc ché d6 tuydt ddi hodc ché dd sd gia. Trén
nhiéu bd diéu khién, déi v6i su chuyén ddi bat
ky gitra hai ché& dé, lénh chuyén dong phai duge
lap trinh trong block riéng. Cace bd diéu khién
dé, vi du, khong cho phép 1ap trinh chuyén
ddng s6 gia doc theo mgt truc va chuyén déng
tuyét doi doc theo truc khdc treng cung mot
block.

Hau hét cac b didu khién Fanue déu cho
phép lap trinh ca hai ch& 48 frong mdt block.
Toan bo diéu can thuc hién 1a chuvén biét lénh
chuin bi G90 hodc G91 frude dia chi kich thude
quan trong.

D6i véi may tién, khong su dung cdc 1énh
G90 va G91, sut chuyén ddi duge thue hién giva
cdc cp truc X va U, Z va W. Cdc truc X va Z
chifa gid tri tuyét doi, U va W la cdce gia tri sd
gia. C4 hai kiéu déu c6 thé viét trong mot block
ma khong gay ra vdn dé. Dugi day la cac vidu
dién hinh cda cd hai ¢ng dung.

2 Vidu phay:
N68 GO1 G90 X12.5037 G91Y4.5177 F18.5

Vi du phay dua ra chuyén déng noi dao cét
dat dén vi tri tuyét d6i X12.5037 inch déng
thei chuyén dong doce thec true Y véi khoang
cdch 4.5177 inch theo chiéu duong. Ban hay
chid ¥ vi tri cdc lénh G90 va G91 trong block
day la didu rat quan trong, nhung ¢6 thé khong
dugc phép trén mat s bo didu khién.



= Vidu tién:
N60 GO1 X13.56 W-2.5 F0. 013

Block nay bi¢u thi quy dao cia dao eit,
trong dé dao cét, di dén dung kinh 13.56 inch
vt dong thoi chuyén dong 2.5 inch, theo chidu
am trén truc 7, biéu thi bang dia chi-gan s6 gia
W. Lénh G80 hoae G91 néi chung khong duge
su dung, do Nidm A cla cdc ma G la loai phd
bién nhat nhung khéang hé trg sy gan ma G dé
chon ché dé kich thudge. '

Thoi diém bat ky chuyén déi giva ché do
tuyét doi va ch€ db sé gia trong chuong trinh,
nha lap trinh phai cdn than, khong duy tri ché
d6 “ci” ldu hon so véi y8u cdu. Su chuyén déi
gilla hai ché dd thudng chi cé tinh tam thoi,
nham muc dich dac biét, ¢6 thé tac dong dén
mot hode vai block. Ban cdn bao dam khoi
phuc lai xdc lap gbe cho chuong trinh, Ban can
nhd, cd hai lénh nay déu 6 tinh ché do — chiing
duy tri hi¢u luc cho dén khi bj x6a bang ché do
conlai.

LAP TRINH BUGNG KiNn ~ ~

Moi kich thude doc theo true X trén may
tién CNC déu c6 thé duge 1ap trinh theo gia tri
duiing kinh. Phuong phdp nay don gian héa su
Iap trinh tién va giip cho chuong trinh d& doc
hon. Néi chung, mac dinh cia hiau hét cac bo
diéu khién Fanue deu a lap trinh duong kinkh.
Tham s6 hé thdng diéu khién nay ¢6 thé thay
doi @€ dién dich truc X theo gia tri nhap ban
kinh.

GOD X4.0 Kich thude duimg kinh,
kI xde tap bing thom sé.
GDO X2.0 Kieh thwse ban kinh,

Iehi xde tdp béng tham s6,

Ca hali gid tri déu dung, v6i xdc 1ap tham s6
thich hep. Lap trinh duong kinh 1a dé hidyu hon
d6i véi cd nha 1ap trinh va ngudi van hanh, do
ban vé s dung dudng kinh cho cic chi tiét
hinh tru va thutng do dutrng kinh ngay trén
mdy. Ban can dac biét cht y — néu sir dung lap
trinh dudng kinh, moi gia tri b sy mon dao déi
vO1 trye X phdi duge xit 1y theo duimg kinh chi
tiét gia cong, thay vi bdn kinh.

Trong ché d¢ s6 gia, chuyén dong c8 ¢ theo
Ltrue X s& duge lap trinh trén truc U, chuyén
biét khodng cach vi chidu hanh trinh theo
duwing kind.

Vidy, hai phan cia cac chuong trinh theo hé
mét dudi day 1a déng nhdt véi nhau, ban hay
chi y ching déu bdt ddu v6i ché dd tuyet doi va
chi ¢6 cde dudng kinh xudt hién khde nhau.
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® Vidu1-Budng kinh tuyét asi _
G00 G42 X85.0 22.0 T0404 MOB (ABSOLUTE START)

"GOl Z-24.0F0.3

X95.0
Z-40.0
X112.0
Z-112.0
X116.0
GoOo ..

9. Vidu 2 - dudng kinh sé gia

GOD G42 X85.0 22.0 T0404 MOB (ABSOLUTE START)
G012-24.0F0.3

U10.0 (X95.0)
Z-40.0 _
U17.0 {X112.0)
Z-120.0

U4. 0 {X116.0)
GO0 ..

S0 GIA CHUYEN BONG TOI THIEU

S6 gia cye tidu (s6 gia téi thidu) la lwong
chuyén dong truc nhé nhdt, bo didu khién co
kha nang hoé trg. 86 gia t6i thidu 1a dai luong
nh6 nhat cé thé 1ap trinh trong ché do nhap
kich thude duge chon. Tuy theo lua chon nhip
kich thudc, s6 gia chuyén dong true (61 thidu sé
tinh theo miliniet trong hé mét ho&c inch theo
hé Anh.

HE dan vi S48 gia 4 thigu
Meét 0.001 mm
Anh 0001 inch

Trong dinh nghia s& gia tdi thiéy, cdc s6 gia
phd bign nhat 12 0.001 mm d5i véi he mét va
hé Anh la 0.0001 inch. P8i véi may tien CNC
56 gia to1 thidu d6i vdi true X van 12 0.001 mm
hode 0.0001 inch nhung duge do trén duong
kinlt — nghia 1a 0.00005 inch trén méi phia
(ban kinh). 8y tinh chinh vé 4% chinh x4c gia
cong trén hé mét linh hoat hen va chinh xdc
han so vdi hé Anh.

S$d gia nhé nh&t
0.001 mm
0001 inch

Chuyén d6i twong duoag
00003947 inch
0.00254 mm

Dai véi ehi ti&t doi héi do chinh x4c cao, hé
mét duge ua thich hon trong lap trinh gia cdng.
He mét chinh xde hon 154% so vdi hé Anh, con
hé Anh ¢6 dé chinh xde thadp hon 60.63% so véi
hé mét.

BINH DANG NHAP KICH THUGE

Nam 1959 duge coi !a nam ddu tién ap
dung diéu khién sf trong thuc t&. Tir thai ky
dé, nhiéu thay déi da dién ra, anh hueng dén
su dinh dang lap trinh nhap kich thudge.



Ngay nay, dir lidu kich thuge ¢o thé lap
trinh theo mot trong bén phuong phéap:
3 Binh dang dia chi todn phén
3 B& cdc 50 zero ding trudc. |
3 B0 cic sb zero dimg sau.
2 Diucham thap phan.

Bé hiéu cdc khdc biét dinh darg, cdn xem
xét lai qua khit. Cac hé dieu khién et (chi yvé&u
la NC so voi cac hé CNC hién tai) khong co
kha nang chdp nhan mue nhap kich thude cao
nhat — dinh dang dau thap phan — con cdc b
diéu khién mé6i nhat déu chdp nhan moi dinh

dang chuong trinh ca ké ci khi dinh dang thap
- phén tré nén phé bién. Ly do la tinh tuong
thich vaéi ede chuong trinh da cé (chueng trinh
ci ), Do phueng phap ldp trinh ddu thap phan
la mdi nhat trong sé 4 phuong phap, hé diéu
khién cho phép lap trinh ddu thap phan cing
¢6 thé chdp nhin cde chuong trinh da vidt t

nhiéu nam trude (véi gia thist cd bd difu khién

va mdy cong cu cling tuong thich), nhung dréu

nguge lai la khong ding.

Bay cang la vAn dé rat quan trong, do hiéu
bigt vé phuong phap bd diéu khién didn dich s6'
khéng co ddu thgp phdn la diéu co ban doi vdi
moi léuh chuyén déng dao va lugng an dao.

Binh dang dia chi toan plian

Pinh dang toan phan clia dia chi kich thuée
duge quy dinh bang chudn +44 trong hé Anh va
+53 trong hé mét. Piéu dé cé nghia 1a ca 8 chir
s0 kha dung déu duge viét cho cdc tit ngi truc
X, Y, Z,1,J, K,. Vi du, kich thugc theo hé Anh
625 khi dp dl_mg‘ cho truc X, s& duge viét nhu
sau:

X00006250

Kich thude hé mét 0.42 mm, ap dung cho
truc X duge vigt la:
X00000420

I.ap trinh dinh dang toan phan cho cde b
diédu khién thai ky ddu, nhung cho téi nay van
dang. Truc duge lip trinh thuing duge ghi
khong can sy gdn truc, duge xde dinh bing vi
{ri cua kich thude trong block. Pai vdi lap trinh
CNC hién dai, dinh dang toan phian da lac hau
va duge néu ra d day chi dé tham khao va so
sdnh. Dinh dang nay van hoat dong t6t trong
cdc chuong trinh hién dai, nhu‘ng khéng duge
dung lam tiéu chudn

Bai bd cac sb zero

Phuang phdp bai bé cdc s6 zero 1a sy cai

tién 1n so v&i dinh dang dia chi day du. Day la
sy thich \ng cua ding dang méi, giam s lugng
cde 86 zero khi nhip kich thuée. Nhiéu bd diéu
khién hién dai vin hd tro phuong phap nay

_ nhung chi vi {§ do tuong thich vdi cac chuong

trinh et va di dugce kiém ching,

Su bai bd zere c6 nghia la khong cin viét
cac s& zero ding frude hoac ding sau clia so
nhip kich thude eye dai trong chuong trinh
CNC. Két qua 1a giam.ré rét chidu dai chuong
trinh. Xde l4p mac dinh da duge nha ché tao bo
diéu khién xdc dinh, nhung ché& d¢ méc dinh
nay cé thé duge xdc lap lai bing tham so hé
thong. Ban khidng nén thyc hién cdc thay déi
bdt ky néu khong c6 1y do chinh dang.

Do sur bai bé cdce s6 zero difng frude va bai
bo cde s6 zero ding saw la loai trir 14n nhau,
Vay loai nao can ¢6 thé lip trinh cho cdc dia
chi ma khéng ¢6 ddu thap phan? Do diéu nay'le
thugc vao xac 1ap tham s& cua hé théng diéu
khién ho#c su gdn trang thai do nha ché tao bo
diéu khién thuc hién, ban cdn biét trang thai
diéu khién thyc. Trang thai nay xdc dinh c6
thé bai bd cdc s6 zero nio, co thé lap cic so
zero 6 dau hodc cdc s6 zero ¢ cudi gia tri kich
thude ma khong ¢6 diu thiap phan. Trong .
trudng hop dac biét, khi hé thong CNC duge
trang bi véi tinh nang bai bo sd zero chi theo
mét ché& 46, s& khong thé lap trinh véi dau
thap phan. P& minh hoa k&t qua hdi bé zero,
ban hay xem cdc vi du 4a néu.

Néu kich thudc Anh .625 inch duge lap

_trinh theo dinh dang 56 cdc s6 zero ding truoc

va dp dung cho truc X, gid tri nay xuat thl’l
trong chuong trinh nhu sau:

X6250

Kich thudc .625 inch vé&i su bdi b6 cde s6
zero ditng sau, s& xuit hién nhu sau:
X0000625

Kich thuge hé mét (.42 mm, cing ap dung
cho truc X, dugc viét khi bidi bé cdc s zero .
ding trude, s& nhu sau:
X420

Kich thude nay duge viél khi bai bo cde sé
zera dung sau:
X0QQ0042

Tuy cdc vi du néu trén chi minh hoa mot
ing dung nhé, nhung ciing ¢6 thé nhan thay su
bai bé cde 86 zero dung trude c6 tinh thuc tién
hon su bai bo cde s6 zero ding sau. Nhiéu hé
diéu khién ci duge xdc lap d€ chdp nhan mde
dinh la sy bdi bo cde s6 zero ding trude do tinh
thuc tién cua dinh dang nay. Pay la 1y do
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chinh, ban nén nghién cdu cdn thdn, dit ngay
nay van dé nay cé vé khéong dang ke Nhung
mat khde, néu quén mot ddu thap phan trong
chuong trinh, ki€n thife nay tré nén rat hiu
ich.

Uu diém cida bai bé céac sé zero ding trude

(Gia tri nhap kich thuée nho nhat va lgn
nhit, hé dieu khién c¢6 thé chdp nhan, gém 8
chif 58, khang cé diu thap phan, trong khodng
0000001 dén 99999999,

d  Minimum 0000.0001 inch  hodc

- Maximum 99999999 inch  hodc

00000.001 mm
§9999.299 mm

(3 day khéng cin viét dau thdp phin, Néu
chuong trinh st dung dinh dang bé cdc s6 zero
sy so sanh cde gid tri nhap sé rat hiu ich.

Bang 10.3. So sdnh gid trj nhap — inch

—_— Bai bd cac sd Bii b6 cic si
DAu thjp phan zerg diing trudc zero diing sau
%0.0001 X1 X00000001
X0.001 X10 X0000001
X0.01 X100 X000001
0.1 X1000 X00001
X1.0 X10000 X0001
X10.0 X100000 X001
X100.0 X1000000 01
X1000.0 X10000000 X1

Sy bai bo s6 zero ditng trude duge va chudng
hon, do ¢6 lyi hon vdi cde phdn thap phan nhé
s0 vO1 phiin 86 nguyén lgn.

Bang 10.4. So sanh gid tri nhap — mm

. Bai bd cdc s6 | Bai bd cac s
D thap phan zerg didng trude | zerp ditng san
X0.001 X1 X00000001
X0.01 X10 X0000001
X0.1 X100 X000001
X1.0 X1000 X00001
X10.0 X10000 X0001
X100.0 X100000 X001
X1000.0 X1000000 X01
X10000.0 X10000000 X1

Ngay c¢a khi cdc chuong trinh chi si dung
dinh dang ddu thap phan, hiéu biét vé tac dung
bii bo cdc 86 zero van quan trong. Vi du, didu gi
¢ xdy ra néu nha lap trinh quén lap trinh dau
thap phan? Diy sé 1a 161 nghiém trong, va
thiong xdy ra, nhung ¢6 thé tranh duge dé
dang bang kién thie va sy can than.

Dé hoan tit phan dinh dang bai bo cde s6
. zero, ban hdy xét gid tri nhap chuong trinh, s
dung chif cdi truc nhung khéng phai la tit nga
tpa d6. Lénh dwell sé duge dung dé& giai thich
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vén dé nay. Chuong 23 trinh hay moi chi tiét
vé lap trinh dwell, Phdn nay chi si dung dinh
dang cd ban va thii gian dwell mot gidy lam
don vi. Pinh dang dwell ¢6 thé duge lap trinh
vdi true X, tiép sau t6i da 1a 8 chir s4, ludn luen
duang. N&u hé diéu khién cho phép diu thap
phan, ¢ day cang khong ¢6 su nham lan. Néu
can bai bé cdc sd zero ding trude hoac dimng
sau, gia ir1 nhdp duge lap trinh 1a rdt guan
trong.

Vi du, chuong trinh déi héi dwell kéo dai
0.5 gidy. Trong cdc dinh dang duéi day, block
chua 2 gidy dwell s& la; :

O Binh dang ddy du X0000050

O B¢ cac zero ding trude X500

O B¢ céc zero ding sau X000005

Q D&u thap phan X0.5 hodc X.5

Cha ¢, logic dinh dang dwell va cdc tir ngit
toa d¢ 1a nhu nhau, Dinh dang duge l4p trinh
luén luén quan hé chat ché véi su ghi dia chi.
Trong mét s6 chu ky ¢6 dinh, dwell duge biéu
thi bang dia chi P, hoan toan khéng dung dau
thap phén va phai duge 1ap trinh véi ché dg bo
zero phia trude. Nua giay sé bang P500

Lap trink dan thag phan

Moi lip trinh hién dai déu st dung dao
thap phan khi nhap kich thude. Lap trinh dau
thap phdn, dac biét d6i véi dir lidu chuong
trinh doi hoi phan thap phan, gidp cho chugng
trinh CNC dé trién khai hon va saunay dé doc
hon.

Tit moi dia chi 1ap trinh khd dung, khéng
phdi tdt cd dja chi déu c6 thé lap trinh vdi dau
thap phan. Nhiing dia chi c6 thé lap trinh voi
ddu thiap phan 1a loai chuyén biét dir 1iéu theo
inch, milimét, hodc gidy (tet mdt s6 ngoai 161,

Dudi day 14 hai nhém dia chi vdi ddu thap
phan duge phép trong cdc chuong trinh didu
khién phay va diéu khién tién;

2 Céc chudng trinh diéu khién phay
XY ZLJKABC QR
Cac chuong trinh diéu khién tién
X,%,UW,LKR.CEF

1y

Hé diéu khién hé tr¢ tuy chon lap trinh dau
thap phén, con ¢6 thé chdp nhan cde gia tri
kich thude khiéng ¢6 diu thap phin, dé tueng
thich véi cic chuong trinh eii. Trong trugng
hgp do, diéu quan trong 1a hiéu cic nguyén tée
dinh dang lap trinh su dung cdc s6 zero ding
trude va difng sau. Néu chung duge si dung mot



cach chinh xde, s& khéng xdy ra van dé khi dp
dung cde dinh dang kich thude khdc nhau cho
hé diéu khién bdt k¥, cii hoac méi. N&u cé thé,
ban hay vi€t chuong trinh véi ddu thap phan la
phuong phdp tigu chudn.

Tinh tueng thich nay cho phép nhitng ngudi
dung ky cuu ¢o thé Lai cdc chuong trinh ed cha
ho (thudng véi dinh dang bang tir) vao cde bd
diéu khi€n CNC méi, nhung khéng cé phuong
phap khac, thutng vgi vai chinh sira nhé hoac
hoan toan khéng chinh sia.

Mét s6 bo CNC hién dai khéng cé kha nang
tiép nhan bang tir do khéng ¢é dau doe bang.
Pé chuyén déi cac bang tit, chita cac chuong
trinh con tdt, ¢6 hai tuy chon, thi nhat la ldp
bo doc bang tit vao ho diéu khién, néu e thé,
va thi hai la luu ndi dung bang tir vao bé nhd
cua mdy tinh. Phuong phdp nay cé chi phi rat
thap va cé cdc thy chon luu git t6t hon so vai
bang tit. Vdi phadn mém thich hop va diu doc
bang ti xdch tay, ban dé dang thue hién diéu
nay.

Da liéu kich thuée theo hé mét ¢o s6 gia
nhé nhit 12 0.001mm, hé Anh 1a .0001 inch
(dinh dang bé zero dung trude la mac dinh):

Y12.56 & Y125600 dof vt he Ank

¥12.56 Id Y12560 dii vt hé mét

Cdc gia tri ldp trinh khéng hoae cd dau
thap phan ¢6 thé phoi hgp vdi nhau trong mét
block.

N230 X4.0Y-10

Diéu nay ¢6 thé rat c6 lgi khi cdn ti€t kiém
dung luong nhé. Vi du X4.0 doi hoi it ky ty hon
so vo1 X40000, mat khae Y-10 ngan hon so véi
Y-0.001 tca hai vi du déu tinh theo dun vi Anh).
Néu moi chil 5§ trude hodc sau dau thap phan
déu la zero, ban khong cdn viét cic sb zero do:

X0.5 = X.5
¥40.0 = Y40.
2-0.1 = Z-.1
F12.0 = Fl2.
R(}.125 = R.12%

(id tri zero bat ky déu phdi duwoe viét — vi
du: X0 khéng duge viét la X. Trong sach nay,
moi vi du chuong trinh déu si dung dinh dang
ddu thap phan, mdi khi ¢6 thé. Nhiéu nha lap
trinh thich lap trinh véi 86 zero nhu cot bén
trai cua vi du néu trén. Ho b sung thém vai ky
tu vao bg nhé hé théng, nhung chuong trinh dé
doc hon.

3o sanh gia tri nhap

Ban ¢6 thé dé dang nhan thdy sy khidce biét
trong dinh dang nhidp gitta ché dd liap kich
thude theo hé Anh va hé mét. Duéi day la cac
vi du.

= Hé Anh - nhap .625 inch

Binh dang day du X00006250

Khéng co cac zero dung trude  X6250

Khéng ¢é cac zero diing sau  X0000625

D&u thap phan X0.625 hoac
X825

2 Hé mét nhap 0.42 mm

Dinh dang day dd X00000420

Khong c6 cac zero dung trude X420

Khéng cé cac zero ding sau  X0000042

D4u thap phan %0.42 hoac
X.42

NHAP KIEU CALCULATOR

Trong mdt s6 nganh céng nghiép, ching
han gia eéng g6, da s6 kich thu6e (dac biét la
hé mét) khong doi hoi phén thap phan, chi
diing s6 nguyén. Trong cdc trusng hop dé, sau
dau thap phén phai ¢ chif s6 zero. Fanuc cung
cap gidl phdp cho viAn dé nay bang tinh nang
calculator input. S dung tinh néng nay cing
¢6 thé rut ngan chuang trinh.

Nhap kigu caleulator doi hoi xde lap tham sé
hé théng. Khi tham s6 nay duge xdc lap, khong
can ghi ddu thap phan va sé zero ding sau. Vi
du, X25 duge dien dich la X25.0 thay wi
X0.0025

Néu gia tri nhdp yéu cau diu thap phan,
ban ¢é thé vi€t nhu binh thuing, diéu d6 eo
nghia la gid tri vdi dau thap phan sé duge dién
dich mot cach chinh xde va cae s§ khong ¢6 ddu
thap phédn sé duge x(& Iy nhu cac don vi chinh
{inch hodc mm), Duéi day la vai vi du

Nhép tigu chudn Calculator Input
X345.0 X345
X1.0 X1
Y0.67 Y0.67
77.48 77.48

Néi chung, hé théng di¢u khién duge xéc
1ap theo ché& d6 bo cdc chir 88 zero ding trude
va cac gid tri khong phdi la thap phian duge
dién dich theo s6 cde don vi nhé nhat. Vi du,
Z1000 trong ché d¢ G21 sé luong duong vai
Z1.0 {mm).
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BIEU KHIEN TRUC CHiNH

Ca hai kiéu may CNC, trung tam gia cong
va tién, déu su dung su quay truc chinh khi cét
got vat liéu kim loai. Su quay nay co thé la cia
dung cu cat (phay) hodic chi tiét gia chng (tién).

Trong cd hai trugng hgp, hoat dong cla truc

chinh va tde d¢ an dao cua dung cu eat can duge
diéu khién chat ché bang chuong trinh CNC.
May CNC doi hoi cde 1énh lien quan dén su hya
chon tée d¢ thich hgp cha truc chinh va t6¢ do
dn dao cua nguyén cong cu thé. :

. Gé nhicu phuong phap didu khién truc
chinh va tdc dé cit, chu y&u phu thudc vao kiéu
may CNC va ung dung gia cdng. Chuong nay sé
trinh bay s diéu khién fruc chinh va cdc Ung
dung lap trinh,

HAM TRUC CHII\IH

Lénh chUofng trinh lién quan dén toc do
truc chinh duge diéu khién trong hé thong
CNC bang dia chi S. Pinh dang lap trinh cta
dia chi 8 thugng trong khoeang 1 d&n 9999 va
khong cé dau thap phan:

51 dén 89999

. Dai vdi nhleu may CNC tée 46 cao, tée do
truc chinh c¢6 thé dén 5 chit s6, trong khoang
“dia chi §:

$1 dém 599999

Khodng tde do truc chinh cuc dai kha dung
trong bé didu khién phai luén lén {on hon
khodang tdc dd truc chinh cao nhat cia may
CNC. Hau nhu moi bd didu khién déu hd trg
khodng t6e do truc chinh 14n hon s véi khodng
mdy cho phép. Trong ldp trinh tée dd truc
chinh, giéi han nay luén ludn do mdy, khéng
phdi do bé diéu khién, dua ra.

Nhap téc dé truc chinh

Bia chi 8 1ién quan dén hiam truc chinh cta
may va phdi duge gan tri s6 trong mei chuong
trinh CNC. Cé ba kiéu gan gid tri s& (nhap cho
ham truc chinh}:
O S5 mi tdc g9 truc chinh ..cac b digu khign

cu, da lac hau

Q  Tée dd truc chinh truc tigp _rfmin {vong/phut)

Q T8¢ d§ truc chinh theo chu vi .. fymin hodc m/min

Trén cdc may tién CNC, ci ba kiéu nay déu
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¢ thé 16n tai, tuy theo hé didu khién. P&i vdi
hé thong phay CNC, tée do true chinh theo chu
vi la khong dp dung dugc, chi dung téc dé truc
chinh tryc tiép va s6 ma tée do truc chinh, Sy
lya chon tée d6 truc chinh-bang $6 ma chuyén
biét la phuong phap da lac hau, it ding trén
cdc b diéu khién hién dat.

Dia chi tée d6 truc chinh 8 chua du dé lap
trinh, c&n c¢6 thém vai thude tinh bé sung cho
dia chi nay, Cac thudc tinh dé didu khién mai
trutmg ham truc chinh. Vi du, néu téc dé truc
chinh duge chon la 8400 trong chuong trinh,
lénh 1ap trinh nay la chua hoan chinh. Gia tri

16¢ do truc chinh, c6 thé la 400 m/min, hode

400 in/min (tby theo dng dung gia cdng) con
thi€u chiéu quay truc chinh.

Hau hét cdc tryc chinh cua may déu cé thé
quay theo hai chiéu, thudn hodc nguge chidu
kim dong hd, tuy theo kiéu loai va sy ga lip
dung cyu cat. Sy quay truc chinh can dugc
chuyén biét trong chugng trinh, bd sung cho
ham toc do truc chinh. Hé diéu khién cung cap
hai ham M digu khién chiéu quay truc chinh —
MO3 va M0O4

CHIEU QUAY TRUC CHINH

Céac thuat nglt phdi va trdi, lén va xudng,
thudgn va nguoe chiéu kim déng héd déu duoe so
sanh véi quy chi€u cho truge. Dé quy dinh sy
quay truc chinh la thudn (CW) va nguge (CCW)
chiéu kim dbng hé, cin thiét lap phuong phdp
quy chiéu tiéu chudn, trong trudng hop nay duge
goi 1a diém quy chiéu (diém chuan).

Chiéu quay tryc chinh lugn luén lién quan
dén diém quy chigu duge thiét 1ap tir phia truc
chinh cia may. Phin cla may chia truc chinh,
duge goi la dau mdy. Quan sdt tir viing ddu may
theo chiéu doe theo duong tam truc chinh huong
vé mdt cudi-tryc chinh, thiét lap diém quy
chi€u d& xdc dinh chidu quay CW va CCW cia
truc chinh. B&i véi khoan CNC, may phay va
trung tam gia cong CNC, diém quy chiéu nay
kha don gidn. P61 vdi may tién ciing dp dung
cde nguyén tdc tuong tu.

Chiéu phay

3¢ khdng thuc t& néu nhin xuéng theo
dudng tam true chinh, huéng vudng gée dén chi
ti&t gia cdng. Diém quy chidu tiéu chudn 1a ti
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Hinh 11.1. Chiéu quay truc chinh trén may phay

vi tri nguti van hanh quay mit vé phia may
phay ding. Dua trén diém quy chi€u nay, c6
thé dé dang xac dinh sy quay truc chinh thudn
va nguge chieu kim déng ho (Hinh 11.1).

Chiéu tign

Phuong phap xdc dinh chiéu tién cing
tuong tu chiéu phay. Ngudi van hanh quay vé
phia mdy tién, bén trai 13 ddu mdy, bén phai la
u dong, Hinh 11.2 minh hoa chidu quay truc
chinh trén mdy tién CNC.

Tuy cdec mé tda CW va CCW trong minh hoa
trén Hinh 11.2 14 ngugc v6i chiéu cdc mii tén,
nhung ching la ding. Ly do 1a c6 hai diém quy
chiéu kh4 di va déu dung dudng tAm truc chinh
lam truc chiéu. Chi mét trong hai diém chiéu
nay phu hgp véi dinh nghia tiéu chudn va diém
dé la ding. Binh nghia chiéu quay truc chinh
trén may tién 1& Aoan toan nhu trén trung tam
gia cdng.

Bau may tién

CCW

L déng

Hinh 11.2. Chiéu gquay truc chinh trén may tién. Céc
chiéu CW va CCW cd vé bi dao nguoc.

D€ thigt lap chiéu quay truc chinh la CW va CCW,
can chiéu t dau may tién hudng dén mat
truc chinh.

Phuong phap thi nhit thiét ldp diém quy
chicu bat dau ¢ ving ddu mdy tiéen. Tit vi tri
nay, chidu d&n u dong, cac chidu thuan (CW) va
nguge (CCW) sé duge thidt 14p mot cdch chinh
xac,

Phuong phap thit hai thiét lap diém quy
chiéu bat diu t viing ¢ déng, hudng dén mam
cap, day la phuong phap sai.

Ban hay so sanh hai minh hoa - Hinh 11.3
biéu thi diém chiu tir ddu may (mam cip),
Hinh 11.4 bi€u thi diém chiu tir u déng, cdc
miii tén phdi dao chidu.

CW = MO03 CCW = M04

Hinh 11,3, Chiéu quay truc chinh nhin tir diu
mam cap.

CW =M03

CCW = M04

Hinh 11.4. Chiéu quay truc chinh nhin t v dong.

Cac dac tink chiéu quay

Néu chidu quay truc chinh la thuan (CW),
can s dung ham M03 trong chuong trinh, néu
quay ngudc (CCW) can sit dung M04.

Do t6c 49 truc chinh S trong chuong trinh
phu thudc véo ham chiéu quay true chinh M03
hodc M0O4, quan hé cua ching trong chuong
trinh la rdt quan trong.

bia chi téc dé true chinh 8 va ham chidu
quay truc chinh M03 hodc M04 phii duge hé
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diéu khién chdp nhén ddng thoi. Né&u thiéu
mét trong hai lénh nay, bo diéu khién sé
khong chap nhan, die biét khi mdy bit dau
hoat dong. [t nhat ¢6 hai phuong phdp ding dé
lap trinh téc do va chiéu quay truc chinh.

U NAutde dé va chifu guay truc chinh dugc 1ap trinh chung
trang mét block, tdc d6 va chidu quay tryc chinh sé déng
thai khdi déng.

O Néutdc do va chiu quay truc chinh dugc 1ap trinh trong
cae block rigng re, truc chinh s& khdng quay eho dén khi
cd lénh t6e do va chigu quay duge xii Iy.

Khéi ddng truc chinh

Cdce vi du dudi day s& minh hoa mét 6
phuong phap dé khdi dong toe do va chidu gquay
truc chinh trong chugng trinh. Nhing vi du nay
déu gid thigt khéng co su xde lap toc do truc
chinh 8, théng qua chugng trinh trudc dé hodc
théng qua Manual Data Input (MDI — nhap du
liéu bang tay). Trén cac mdy CNC, chua ¢6 su
déang ky hoac mac dinh téc 46 truc chinh khi
may déng céng tdc chinh (ON)

2 Vidu A - Ung dung phay

N1 G20
N2 G17 G40 G840
N3 G390 G0O G54 X14.0¥9.5

N4 G43 21_0 HOL S600 MO3 (SPEED WITH ROTATION)
K5 ...

Vi du nay 1a mgt trong cae dinh dang thong
dung dbi vdi cdc nguyén cong phay. Ci tde do
va chiéu quay truc chinh déu duge xsc lap véi
chuyén dong truc Z hudng dén chi tiét gia cong.
Phuong phdp thir hai 1a khdi déng true chinh
vGi chuyén dong XY — block N3 trong vi duy:
N3 G90 GOOU G54 X14.0 ¥9.5 S600 MO3

Lya chon tiy theo quan di€m cia nha lap
trinh. G20 trong block riéng ré 1a khéng can
thi€t ddi vdi cde b didu khién Fanue.

2 Vidu B - Ung dung phay

N1 G20

N2 G17 G40 GBO

N3 G90 GO0 G54 X14.0 Y9.5 8600

N4 G43 21.0 HO1 MO03
NS ...

{ SPEED ONLY)
{ROTATION STARTS)

Vi du B la ding vé ky thuat nhung khéng
hgp logic. Khang ¢6 loi ich khi chia tdc d6 truc
chinh -va chiéu quay vao hai block. Biéu nay
lam cho chuong trinh khé dién dich hon.

]

2 Vidy C - Ung dung phay

N1 G20
N2 G17 G40 ¢80

N3 GO0 G930 G54 X14.0 ¥Y9.5 MO3 {(ROTATION SET)

N4 G43 21.0 HO1
N5 GO1 20.1 F50.0 S600
N6 ...

{NC ROTATION)
{ROTATION STARTS)
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Vi du C khéng sa: nhung thiéu tinh thue 18,
5¢ khong ¢6 nguy hicm néu mdy déng cong tic
chinh {ON) ngay truée khi chay chuong trinh
nay. Mat khac, M0O3 sé kich hoat chidu guay
true chinh, néu chugng trinh khide da duge xu
ly trude d6. Diéu nay c6 thé dua dén tinh huéng
nguy hiém. Do 46, ban hidy tuan theo nguyén
tac don gidn:

Lap trinh MO3 hoac M04 cung vdi hodc sau
dia chi S, khong dat truée S.

-~

S Viduy D -Ung dung tién vdi G50

N1 G20
N2 G50 X13.625 Z4,0 T0100

N3 G96 3420 M03 {SPEED SET - ROTATION STARTS)
N4 ...

bay la dinh dang duyc ua thich trén cac may
tign CNC, néu su dung phuong phap xdc lap
G50 kiéu ci. Do tde do truc chinh duge xdc lap
1a CSS — Constant Surface Speed (toc do bé mat
khéng ddi} - hé thong diéu khién sé tinh todn
56 vong quay thuc trong mét phit (r/min) dya
trén gid tri C88 420ft/min va dusng kinh chi
tiét hién hanh ¢ vi tri X13.625. Vi du E la dang
vé ky thudt nhung cé thé gay nguy hiém do
MO3 dugc lap trinh trong block trude dia chi S.

2 ViduE - Ung dung tién véi G50

N1 G20
N2 G50 X13.625 Z4.0 T0100 MO3 (ROTATION SET)
N3 GO0 X6.0%0.1 {RC ROTATION)
N4 G96 GO1 Z0 FO.04 TO100 5420 {ROTAT. STARTS}
NS5 ...

2 VidyF - Ung dung tién khéng dung G50

N1 G20 T0100

N2 G56 5420 M03 (SPEED SET - ROTATION STARTS)
N3 GCO ...

Trong vi du F, dung cho cdc b6 didu khién
higén dai (do G50 khéng cdn duge sit dung lam
18nh dang ky vi tri), t6c dé truc chinh ctia may

_ s& duge tinh todn vdi gia tri bu dao cdt duge luu

trong thanh ghi Work Geometry Offset (bu
dang hinh hoc) clia hé thong diéu khién. He
théng nay sé tinh todn sé vong/ phat khi block
N2 dugce thue thi.

Céc vi du nay chi la cde phuong phdp ding
vé ky thugt dé khdi dong truc chinh. Tat ca déu
chia sy quay duge lya chon ¢ dau chuong trinh,
bao qudt cd cac dng dung tién va phay. Su khédi
déng truc chinh ¢ ddu chuong trinh 1a cé ¥ dé,
de d6i v4i dung cu cdt thu nhit trong chuong
trinh hean toan chua ¢6 dia chi td¢ dé va lénh
chiéu quay duge kich hoat (thudng duge thue
hién tir dung cu cdt trude dé). Tuy nhién, bd
diéu khién c6 thé con luu toe do true chinh va
chiéu quay tif dung cu cudi cing cia chuong
trinh gia cdng trude dé.



Dung cu bat ky t#iép sau dung cu cdt thy
nhat thudng gia dinh sy chon tée dé va chiéu
quay da lap trinh cho dung cuy truic d6. Néu chi
lap trinh téc dé truc chinh cho dung cu ké tiép,
ma khéng co chidu quay, dung cu cit ndy sé lay
chiéu quay duge 1ap trinh gén nhdt. Néu chi
chiéu quay M03 hozc M04 duge lap trinh, téc
@9 truc chinh 8 sé hoan toan nhu dung cy cat
trude dé.

Ban can cdn than néu chuang trinh chita cac
ham dimg chugng trinh MO0 hoac MO1, hoac
ham dimg truc chinh M05. Cdc ham nay déu
~ding true chinh mot cach tu dong. Pidu do cé
nghia & cdn bdo ddm tuyét dgi sy quay truc
chinh xay ra dung thoi diém, ding toc 4o va
ding chigu. Ban phdi luén luén lap trinh tée do
va chiéu guay true chinh trong ceang mot block
va cho titng dung cu cit. Ca hai ham nay lién
k&t vdi nhau mdt cich loglc can duge dat
chung trong block d& c¢6 cdu tric chuong trinh
hop 1y va an toan.

DUNG TRUC CHiNH

N6i chung, hau h&t e4¢ nguyén cong déu dai
hoi truc chinh quay vdi téc 46 xde dinh. Vi du,
trude khi 1ap trinh sy thay dao hoac déo chidu
chi tiét ¢ gita chuong trinh, ban c&n dimg true
chinh. Truc chinh cting phéi dimg lai trong qud
trinh gia cong ren bang taro va ¢ cudi chuong
trinh. Mgt 86 ham M sé dimg quay truc chinh
mot cach ty dong (cac ham MO0, M01, M02, va
M30). Su quay truc chinh cung sé tuf dong diing
lai trong mt s6 chu k¥ cd dinh. D& kiém so4t
toan by chuong trinh, sy dung truc chinh phai
duge chuyén biét trong chuong trinh. Trong khi
lap trinh, ban khéng nén tinh dén cdc ham
khac dé dimg truc chinh. C6 mét ham déc bidt
dé dung truc chinh trong chuong trinh.

Bé dung quay truc chinh, ban hay dung
ham MO5. Ham nay sé ditng quay truc chinh
thudn hedc nguge chiéu kim déng hd. Do ham
MO5 chi ditng true chinh (khdc véi cde ham
khic ciing ding truc chinh nhu M00, MOI,
M2, M30, ..}, ham MO05 duge ding trong cdc
tinh huong, ¢dn diimg truc chinh ma khéng tac
dong dén moi hoat dong khdc da. duge lap
trinh. Cédc¢ vi du bao gom ddi chiéu khi tard ren,
chuyen déng dao cit dén vi tri phan dg, vi tri
thay & dao, hodc sau khi tri vé zero may, tuy
theo nguyén coéng cy thé. Ban khéng cdn ham
MO5, khi sit dung mét trong cdc ham M khac tu
dong dimg true chinh. Mat khde, thit ty cia M05
trong block khéng qua nghiém ngat. Phuong
phdp nay cé thé€ 1am cho chuong trinh hoi dai
hon nhung dé hiéu va d& doc hon, dac bist doi
v&1 ngudri vin hanh CNC con it kinh nghiém.

Ham dirng true chinh c¢é thé duge 1ap trinh
trong block riéng, vi du: :
N120 M05

hodc trong block chuong trinh ¢é chuyén
dong dao cit, ching han:

N120 21.0 M0S

Chuyén déng nay lun luén huan t&t trudc,
saw do tryc chinh sé dirng lai. Pay la tinh nang
an toan duge xay dung bén trong he didu
khién. Ban c¢dn nhé lap trinh M03 hoae M4
dé khéi phuc chidu quay truc chmh

SU BINH HUGNG TRUC CHiNK

Ham M cudi ciing lién quan dén hoat déng -
true chinh la M19. Ham nay duge si dung
thuing xuyén dé dua truc chinh cua may vao vi
tri dinh huéng. Cac ma M khac co thé ¢6 hiéu
lue, ty theo hé digu khién, vi du M20 trén mit
s6 bd diéu khién. Ham dmh huang truc chinh
la ham rat chuyén biét, it khi xudt hién trong
chLIcmg trinh. Ham M19 thuing duge st dung
chi yéu trong khi ga ldp, hoac trong ché do
Manual Data input (MDD, Ham nay dung cho
cdc hé thong phay, chi cdc may tién CNC duoc
trang bi ddc biét mdi sir dung ham nay. Ham
M19 chi duge st dung khi truc chinh tinh tai,
thutng sau khi ditng truc chinh, khi hé théng
diéu khién thyc thi ham M19, sé xdy ra-hoat
dong nhu sau:

Truc chinh s& hoi xoay theo cé hai chiéu,
thudn va ngugc, va sau khodng thyi gian ngén,
sé kich hoat cg cdu khéa bén trong. Trong mét

80 trudng hgp, sy khéa nay s phdat ra am

thanh. True chinh bi khéa & vi tri chinh xdc,
khong thé quay bing tay. Vi tri khoa chinh xdc
do nha ché tao médy céng cu xdc dinh, bidu thl
méng gde xdc 1ap (Hinh 11.5).

\

T

— A

g

| A [GOC BINH HUGNG TRUC CHINH ||

Hinh 11.5. Gée dinh huidng truc chinh do nha ché
tao mdy xdc dinh, khéng thé thay di

Trong van hanh may céng cy, ham M19 che
phép nguwi vAn hanh mdy dat dung cy cdt vao
truc chinh bang tay va bao dam su dinh huéng
thich hgp cho ga 1dp dao. Cac chuong sau sé
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trinh bay chi tiét vé dinh hudng truc chinh va
ung dung thuc t&, vi du trong cde chu ky doa
moét lugi cat.

CANH BAQ ~ Dinh hudng gia lap dao sai c6 thé
gay hu hai cho may ho&c chi tiét.

Nhigu trung tdm gia cong (khéng phai tat
cd) s dung gia ldp dao chi ¢6 thé vao 6 dao
theo mgt chiéu. Bé dat duge didu nay, gia dao
¢é ranh dac biet, khép véi thi€t ké bén trong
ciia true chinh (Hinh 11.6). P& tim phia gia dao
c6 ranh, ¢6 mét vét 1o6m nhé & phia ¢é ranh.

RAMH GIA DAQ

I
=

Hinh 11.6. Ranh trong gid dao dugce dung dé dinh
hudng chinh xdch dao cdt véi truc chinh — da s6 cac
may déu cé tinh ndng nay.

bé1 véi dao nhiéu lugi cat, ching han mii
khoan, phay mat dau, dao chuét, .. dinh huéng
cdt vdi vi tri truc chinh diung 1a khéng qui
quan trong. Tuy nhién, ddi vdi dao mat lugi cdt,
dinh huéng lugi cat trong khi g4 1dp la rat
quan trong, dac biét khi sif dung céc chu ky cd
dinh st dung dinh hudng truc chinh theo ranh,
la G76 va G87, dao rut ra khoi 16 gia cong
nhung khéng quay. Dé tranh hu hai 15 dea, can
diéu khién sy rut dao. Pinh hudng truc chinh
s& bdo dam dao cdt rut ra khéi 16 doa theo
chiéu ding, do d6 can ga lap dae mét cdch
chinh xdc.

Cac mdy cho phép ga ldp gid dao vao truc
chinh theo cd hai chiéu van yéu cdu xdc lap dao
thich hop khi st dung cde chu ky e dinh G76
heac GBY trong chuong trinh.

TOC B TRUC CHINH - R/MIN

Khi lap trinh trung tAm gia ¢ong CNC, ban
hay gan téc db truc chinh truc tié€p theo sé
vong quay frén mét phat (rv/min). Vi du, block
cd ban chua tde 46 truc chinh 200 r/min, doi hoi
muc nhap di liéu nhu sau;

N230 5200 M0O2

B4

Dinh dang nay la dién hinh trén cac ha
dieu khién phay, khi khong st dung tée dd chu
vi (vdn tdc dai), khong can sir dung lénh chudn
b1 dac biét dé néu rd xde lap r/min, do day la
mée dinh cia bd diéu khién. Gid tri r/min phdi
¢ 56 gia toi thidu 1a mt. Cdc gid tri phan sd
hoze thap phan déu khong duge phép, va r/min
phaitrong khoang dac tinh ky thuit eva mdy,

Vai trung tam gia cong co thé dugce trang bi
vdi tuy chon ¢é su lya chon tée d6 truc chinh
kép — r/min trie tép va foc dé chu vi (van Loe
dai). Trong trudng hap nay, va cing nhu trong
lap trinh may tién, can diing 1énh chuin bi dé
chon chéd d¢ van toe, G96 duge dung cho tie do
chu vi (van tée dait va G97 chon 1/min (van téc
gée) true tiép.

TOC BO TRUC CHIiNH - BE MAT

Ldp trinh toc do truc chinh dua trén wvdt
ligu duge gla cong va duong kinh dung cu cat
{trung tdm gia cong) hodc duing kinh chi tidt
(mdy tién}). Nguyén tdc chung la dudng kinh
eang 1én téc do r/min cla true chinh cang thap.
Khéng duge ude dodn tde dé truc chinh, phdi
{udn ludn tinh todn gid tri nay. Su tinh todn s8
bdo dam tée dd truc chinh ty ¢ thudn véi
dudng kinh duge lip trink, Téc 49 truc chinh
sai 88 tdc dong x&u dén ca dung cu cdt va chi
tiét gia coéng.

Tinh gia cong cuda vat liéu

Pé tinh todn téc d§ truc chinh, vat lidu
thudng ¢d tinh gia céng dinh muc d61 vdi vat
liéu dung cu cdt. Gid tri dinh mdc nay duge
tinh theo phan tram cla mdt s& vat liéu phd
bi€n, chdng han thép carbon trung binh, hoac
true tidp theo t6e d¢ cliu vi hodc tdc dé bé mat.
Tée d6 bé mat duge tinh theo feet trén phiit
fft/min} ddi vdi hé Anh, va hé mét la méf trén
phiit (m/min). Viét tat ci cda ft/min 1a FPM —
Feet Per Minute. Gia tri toc 46 bé mat biéu thi
mie dj kho gia edng vdi vdt lidu dung cu cdt
cho truge. The 46 nay cang thap, dp khé gia
cong cua vat liéu ché tao chi tiét cang cao.

(J day ¢6 sy nhan manh “vdt liu dung cu
cdt cho truge”. D€ moi so sdnh ¢ ¥ nghia, cin
thue hién v6i cung kidu dung cu cit, vi du, téc
d6 bé mit d6i v6i dao cdt lam bang thép dung
cu cdt got téc do cao (thép gi) s& thdp hon
nhiéu so véi hgp kim citng trén co sg carbides.

Dua trén téc dd bé mat va duéng kinh dao
¢it (hodc dudng kinh chi tigt gia cong trén mdy
tién), téc dd truc chinh cia may c¢6 thé duge
tinh theo sé vong quay/phit, st dung céng
thife riéng cho hé Anh hodc riéng cho hé mét.



Toc dd bé mat ting d6i vdi cac vat lidu mém va
giam ddi véi vatliéu cung

Thép gid cham hon so vdi hgp kim cing

Tdc d9 truc chinh - don vi Anh

bé tinh tée dd true chinh theo rfmin, cdn
hiét e dé chu vi {(van tée dai) elia vit lidu dai
v Kiéu dung cu edt va dudng kinh ctia dung cu
hoac chi tigt gia cong:

12xft/min
-0

rimin =

Trong do;

timin;  Tac do truc chinh {88 vong quay/phut)
12 Hé s& d8i feet sang inch
ft/min: Té&c¢ dd chu vi (feet/phut)
D: dudng kinh {dao cat khi phay, chi tiét
gia cHng khi tién), tinh theo inch
=~ Vidu:

Tae di chu vi cla vat lidu gia cong duge chon
la 150M/min, dudng kinh dao cit 1a 1.75 inch.

= (12 x 150} / (3.145 x 1.75)
=327.4 = 327 v/min

rimin

Nhiéu dng dung lap trinh s¢ dung cong
thie rat gon nhung vin chinh xde:

3.82 - ft/ min
D

rimin

béi véi cde tinh todn khéng yéu cau cao vé
dé chinh xdc, hing 3.82 c6 thé lam tron 1a 4.
Khi tinh todn ¢an dp dung dung cdc don vi do
dé& bao ddm két qua chinh xae.
Khéng duge ding chung cac don vi hé Anh va
hé& mét trong mét chuang trinh

Toc dd truc chinh - don vi hé mét

Khi dung hé mét trong chuong trinh, ban
chit cta cdng thic néu trén khang thay 461, chi
khae cdce don vi:

) 1000 ~m / min
rémin = -
w0
Trong da:
rimin: - Tée dé truc chinh (86 vang quay/phut)

1000  Hé s6 déi mét sang milimét

méimin: Tdc dé chu vi tinh theo mét / phut.

D Budéing kinh tinh theo mm {dao cit khi phay,
chi tigt khi tién)

< Viduy:

Tac d6 bé mat 1a 30 m/min va dudng kinh
dao cat 1a 15 mm

= (1000 x 30) / (3.1415 x 15)
= §36.6 = 637 r/min

r/min

Cé thé ap dung céng thde rit gon khi chia
1000 cho =

318.3m/min
G

TOC DO BE MAT KHONG DO

Trén ede may tién CNC, qua trinh gia cong
khdc vdi qud trink phay. [ao tién khéng co
dutrng kinh con dudng kinh dao doa khéng cé
quan hé vdi i8¢ 46 truc chinh, do dé duang kink
chi tiet gia cong duge dung dé tinh todn téc do
truc chinh. Khi chi tiét dang duge gia cdng,
dugng kinh giam dan, ching han khi tién thd
{Hinh 11.7), lap trinh téc dé truc chinh theo
r/min la phi thyc t&, do dé can s dung fdc¢ dé
bé mdi truce tiép trong chuong trinh tién.

I 375 f/min
© — @6.20 = 231 r/min GQ_ES??S -

rimin =

@6.00 = 239 /min 000 r/min
: @56.50 = 260 /min | max. spindle
—— @5.00=286r/min  Speed

34 .50 = 318 r/min
-—— 4 00 = 358 r/min
@3.50 = 409 r/min
— @3.00 = 477 r/fmin
——— @2.50 =573 r/imin
—-—— 22.00 = 716 r/min
——— @1.50 = 955 rfmin
©1.00 = 1432 r/min

e 0 50 = 2865 r/min
Lo 0L - 20.25 = 5730 rfmin
~- @0.00 = 6000 r/min = spindle max.

Hinh 11.7. Vi du vé tién mat truc ngoai st dung ché
dé t8c dé bé mat khéng doi GI6

Chon téc dd bé mat chi & mot nua van dé.
Nua con lai la théng bdo su lua chon nay cho
hé théng diéu khién, Hé théng diédu khién can
dugc xac 1ap theo ché 3¢ téc do bé mdt, khéng
theo ch€ d§ r/min. Cdc nguyén céong khoan,
chuét,. 12 phé bign trén may tién va doi hoi
r/min, can chuyén biét su lua chon gitra t6¢ d6
bé mat va s6 vong gquay/phit. Diéu nay duge
thue hién véi cde lénh G96 va G687 dat truge
ham truc chinh.

G96 5 MO3
G97 8 MO3

Chon tdc do bé mat
Chon s6 vong quay/phiit

B61 v6i phay, thuong khéng cin su phan
biét nay, do téc do truc chinh mac dinh la
rimin,

Bang cdch lap trinh 1énh 16c 46 bé mat G96
do6i vai tién va doa, bd diéu khién nhap ché dé
dac hiét, duge got 1a Constant Surface Speed —
CSS (tde 46 bé mat khong d8i). Trong ché ds
nay, sé vong quay thuc té& cia truc chinh sé&
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tang hodc gidm mot cach ty dong, tiy theo
duong kinh dang dugc cit got (dudng kinh hién
hanh). Constant Surface Speed ty dong duge
thi&t 14p trong hé didu khién kha dung cho hau
hét cdc mdy tien CNC. Tinh nang nay khong
chi 118t kiém thai gian lap trinh, ma ¢dn cho
phép dung cu c¢é thé cit got lugng vér ligu
khong doi vao moi thoi diém, do d6 giam toe do
mon ludi cdt va cdi thién dé béng bé mat.

Hinh 11.7 minh hoa cde vi dy vé tién mat
tru ngoai bat ddu ¢ X6.2 (6.2} va tien dan vao
dudng tém cda chi tiét. Chuong trinh si dung
G96 8375 va 6000 r/min 1& 1dc dd true chinh
cuc dai cua mdy tién.

~ Du da néu ra cac tde dd duge chon, nhung
cung vdi-sd vdng quay/phit tuong vng, qua
trinh c&p nhat 14 lién tue. Ban hay chd y su
tang nhanh r/min khi dao cdt tié€n gin dén
dudng tam. Khi dao cat ti€n dén XO (20.0), toe
d9 truc chinh dat gia tri cye dai, trong khoang
toc d¢ hién hanh. Do téc dé nay co thé qud cao
trong mot 88 trudng hgp, hé diéu khién cho
phép xdc lap toe do euc dai theo yéu clu.

D& 14p trinh téc dé chu vi {van toe dai} cho
may tién CNC, & day c6 vai lya chon. Trong ba
vi dy k€ tiép, ban hdy xem xét cdce lua chon toc
do. Cdc ham dai tée dd (s6 banh rang hop s6)
duge bé qua trong cde vi du d6,

S Vidy 1

Tac d6 bé mat duge xdc 1ap ngay sau xdc
ldp toa dé, it dung lénh G5O (hosic (392}
N1 G20

N2 G50 X16.025.0 TO100
N3 G%6 S400 MO03

Trong dng dung nay, tc dé thue cia truc
chinh & dua trén dutng kinh hién hanh 16
inch, két qua la 95 r/min trong block N3. Trong
mit sé trudng hgp, téc do nay c¢é thé qua thap.
Ban hay xét vi du ké tiep:

S Vidu2z:

Trén cdec may tién CNC lgn, xdc lap G50
cua dudng kinh truc X ¢6 thé kha lon, vi dy
©24.0 inch. Trong vi du trude, dudng kinh dich
cia chuyén déng dao ké tigp la khéng quan
trong, nhung trong vi du 2 diéu dé rat quan
trong. Vi du:

N1 G20
N2 G50 X24.0 25.0 T0O100

N3 G396 5400 MO3
N4 GO0 X20.0 TO101 MO8

Trong vi du 2, vi tri dao cdt ban ddu la X24.0
va chuyén dong dao két thac tai X20.0, ca hai
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gid tri nay déu la dudng kinh, do dé gia tri
chuyén dong thuc 1a 2.0 inch. Tai X24.0, tryc
chinh quay v6i tdc d6 64 r/min, tai X20.0 1a 76
r/min. Sy chénh léch 1a rdt nho, do dé khang
doi hoi sif 1ap trinh dac biét. Tuy nhién sé ¢6 sy
khac biét rd rét néu vi tri khéi ddu c6 dugng
kinh I6n, va dao cat chuyén déng dén duirng
kinh dich ¢6 gid tri nhé.

2 Vidu3a:

T vi tri ban ddu @24.0 inch, dao cit sé
dich chuyén dén dutyng kinh 2.0 inch kha nho:
N1 G20
N2 G50 X24.0 25.0 T0100 ~

N3 G96 5400 MO3
N4 GO0 X2.0T0101 MO8

Toc 46 true chinh khi khéi dong chuong
trinh (block N3) hoan toan nhu vi du trude, 64
r/min. Trong block ké tiép (N4), toc d6 tinh
toan cho @ 2.0 inch la 764 r/min, do hé didu
khién tinh todn mét cach tiy dong Pay la su
thay d6i (tAing téc d6 truc chinh) kh4 16n, ¢6
thé gay ra tdc dong x4u dén mot sé mdy tién
CNC. Piéu gi s& x4y ra néu dao cit dat dén
©2.0 truge khi tée 46 truc chinh dat dén gia tri
764 r/min? Dao cdt ¢o thé bt dau cdt got kim
loai véi téc 4§ thap hon nhiéu so véi yéu cau.
DEé giai quyét vaAn dé nay, cadn chinh sia
chugng trinh CNC:

2 Vidy 3b:

Su chinh sita dugc thue hién trong block
N3. Thay vi 18p trinh ché dp téc d6 bé mat
khong 46i, ban hay lap trinh »/min true tiép
cho dich 2.0 inch, dua trén téc d5 bé mat
400ft/min. Céan tinh gid tri r/min trude, sau dé
xdc lap CS8S s& duge ldp trinh trong block ké&
tidp.

N1 G20
N2 G50 X24.0 5.0 T0100
N3 G97 8764 MO3

N4 GO0 X2.0 T0101 MO8
NS G96 5400

Trong vi du nay, tai @ 24.0 (X24.0 trong
N2), gid tri r/min thyc chi 1a 64 r/min. Tai
5 2.0 (X2.0 trong N4), r/min s& 13 764. Dao cit
co the dat d&€n X2.0 trudce khi tac do true chinh
tang dén 764 r/min, néu chua duge tinh todn va
1ap trinh trude.

Ky thuat nay chi hitu ich nédu may tién CNC
khong hé tr¢ su tré thoi gian tv dong. Nhidu
mdy tién hién da1 ¢6 bd thoi chuan bén trong,
bude dao ¢t phdi chd trude khi cdt got, cho dén
khi truc chinh dat duge t8ec 36 theo yéu cdu.

Nhiéu mdy tién CNC ngay nay khéng si



dung xdc lap G50 ma thay bang xac lap
Geometry Offset tbu dang hinh hoc). Trong
trudng hop nay, ¢6 thé chua biét dudng kinh
ban dau ¢ vi tri zero cua mdy. buan nén lap
trinh dwell ngdn trude khi thue sif it got.

Xac 1ap tdc dé truc chinh cyc dai

Khi mdy tién CNC van hanh véi ché do
Caonstand Surface Speed, (3¢ d¢ truc chinh co
quan hé truc ti€p voi dudng kinh chi tiét hién
hanh. Bugng kinh phoi cang nho. toc dé truc
chinh cang cao. Do dé cau hoi 12 — didu g se
xay ra néu dusng kinh dat gid tri zero? Dudng
nhu khéng thé 1ap trinh véi dudng kinh zero,
nhung it nhit e6 hai truong hop xét dén kha
ndng nay.

Trong truimg hgp thd nhdt, dusng kinh
zero dude lap trinh cho moi thao fae dutong
fim. Mol nguyén eong khoan, khoan tam, tard
ren, .. déu duge ldp trinh véi dudng kinh zero
{X0). Cde nguyén cdong nay ludn ludn 1ap trinh
theo ch& dd r/min truc tiép, st dung lénh G97.
Trong ché 46 G97, toe dd truc chinh duge diéy
khién trye tiép, r/min khong thay déi.

Trutmg hap tha hai cia duisng kinh zero la
khi vat mdt ngoai cho dén tan dusng tam. Pay
la tinh huéng khdc. P61 véi moi thao tac ¢ X0,
dudng kinh cit khdng thay doi do r/min truc
tiép duge 1ap trinh. Trong khi vat mat ngoai,
dudng kinh lién tue giam cho dén khi dao cat
dat dén dudng tdm truc chinh, nhung sé khong
e gid tri {) y/min ¢ dudimg tam truc chinh trong
ché dp G96 (Hinh 11.70.

M&i khi ¢hé& do OSS hoat dong va dao cit
dat dén dudng tam true chinh ¢ X0, két gua
thudng la tée dg truc chinh coo nhdf kha dung
trong khodang téc dé hoat dong. Didu nay co vé
nghich 1y, nhung dd 1a thuc té. Tinh hudng do
la chdp nhén duge khi chi tiét duge gd 1dp hop
ly, khang chia ra qua xa L& mam cap hodc db
g4, dao ciit ¢6 dd cing virng cao.. Khi chi tiét
dudc 1ap trong dé g4 hoac ga lap léch tam, chi
tiét chia ra qua dai, hodc 6 cac didu kién bat
loi khac, tée d§ true chinh cuce dai ¢ duong tam
¢6 thé gud cao, anh hudng dén tinh an toan khi
gia cong.

(6 mot giai phap don gian cho van dé nay,
st dung tinh nang lap trinh cua Fanue va céc
bo dicu khién khdc. Ché do CSS ¢6 thé si dung
vdi giol han cao nhdt duve xde ldp truoe,
chuyén biét theo s6 vong quay/phut. Ham
chueng trinh dé xac 1ap tdc dd true chinh cue
dai la G56. Xdc lap cue dai nay doi khi dusc goi

la s chan tée d§ truc chinh cue dai. Ban-

khong nén nham 1dn G50 véi y nghia tha ha
cua ham nay la xic ldp trude thanh ghi vi tri.
Dugi ddy Ja vi du:

01201 (SPINDLE SPEED CLAMP)
N1 G20 T0100

N2 G50 X9.025.0 81500

N3 M42 {HIGH SPINDLE RANGE)
N4 G936 8400 MO3 {CSS AND 400 FT/MIN)
N5 GO0 G41 X5.5 Z0 T0101 MOB

N6 GO1 X-0.07 FPO.012 {BELOW CENTER LINE)
N7 GO0 20.1

N8 G40 X5.0 25.0 T0100

N9 MO1

{1500 R/MIN MAX)

Piéu gi thue sy xdy ra trong chuong trinh
012017 Block N1 chon don vi do theo hé Anh.
Block N2 ¢6 hat y nghia:

2 Chi xac iag vi tri toa ¢d dao cit:
G50 X9.0 5.0

Tl Adng théi xac idp v/min cue dai 1a 1500
G50 X9,0 25.0 81500

Block N3 chon khoang toe dé true ¢hinh:
block N4 xac lap ché dj CSS, st dung toe do bé
mat 1a 400 ft/min. Chiéu quay truc chinh M03
duge goi trong cung block nay (N4 Trong
block N5, dao ciit thye hién chuyén déng nhanh
dén @5.5 v mat ngoai cia chi Liét gia cong.
Trong khi chuyén dong nhanh, sé& kich hoat
ham chit lam ngudi va bi ban kinh muoi dao.
Toe dé truc chinh 6 ©@5.5 sé la 278 r/min. su
dung cong thiie da néu ¢ phan trude. Block N6
diéu khién su tién mat ngoai. Véi toe do an dao
0.0012 infrev, lu@i cat sé tién phéi dén duimg
tam. Trong thue ¢, diém cudi duge lap trinh
trén phia kia cua duirng tam truc chinh. Kich
¢® ban kinh mai dao can dugt xét dén khi lap
trinh vt sy bd ban kinh mii dao va dén dusng
tam truc chinh. Phan sau sé gidi thich qua
trinh nay trong khi ciat got.

Block N7 dich chuyén mai dao ra khoi mat
ngoai.l00 inch véi téc d§ nhanh. Trong hai
block con lai, dao sé chuyén dong nhanh dén vi
tri phan d véi sy x6a ba ban kinh trong N8 va
dirng chuang trinh tuy chon trong N9,

Ban hay suy nghi diéu sé xay ra trong cae

- block N5 va N6. Truc chinh quay vdi toe d6 278

r/min ¢ &5.5. Do ché dé C8S ¢ hiéu lue, khi
ludi dao cat chi tigt, duding kinh nay tré nén
nho dan trong khi r/min dién tuc tang.

Néu khdng co gidi han tée do true chinh cye
dai trong block N2, téc do truc chinh g dugng
tim sé tuong ung r/min cuc dai trong khodang
toe d6 M42, ¢6 thé d&n 3500 r/min hoeéc cao hon.

Vi giéi han toc do true chinh eue dai duge
xac 1ap trude 14 1500 r/min, truc chinh $é tang
toc d9 lién tue, nhung chi dat dén 1500 r/min
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va git nguyen téc do nay trong phéan cit got ké
tiép.

Tai bg diéu khién, ngudi van hanh ¢ thé
dé dang thay di gia tri giéi han cue dai, phan
dnh cdc diéu kién gia cong thuc t& hodic t8i wu
héa ch& d6 cidt.

Tée d9 true chinh duge xdc 1ap trude (hodc
gidi hany theo xdc 1&ap r/min cuc dai, bing cdch
lap trinh ham S chung véi [énh chudn bi G50.
Néu ham 8 trong block khéng cé G50, bé didu
khién sé dién dich la tdc dd trye chinh méi
(CSS hoac r/min), hoat dong tir block dé tré di.
L6i nay c6 thé rdt nghiém trong!

Ban cén than trong khi xac 1&p trude r/min cuc dai
¢ho truc chinh.

Toc do truce chinh cuc daj c6 1thé duge gigi
han trong block riéng ho&e block ¢6 xac lap toa
d dao cat hién hanh, Trong vi du 01201, block
N2 chita ed hai x4c lap nay. Néi chung, x4c lap
k&t hgp rat hitu ich ¢ phin bit ddu cua dung cu
cdt, xdc lap trong block riéng chi hiu dung né&u
phidt sinh yéu cau thay déi toc d6 truc chinh cue
dai ¢ gilta chirng cta dung cy cdt, vi du giga
t1én mdt try va tién cén st dung cing mot dao
cat.

D€ lap trinh lénh G50 trong block riéng, ¢
vi tri bat ky trong chuong trinh, ban chi ein
dét 1énh nay chung vdi gid tri tde d6 truc chinh
dugc xdc lap trude. Loai block nay sé khéng cé
higu lyc d8i véi xdc lap toa 4o bat ki, ma chi
bi&u thi y nghia khic cta lénh G50. Vi du dudi
day néu ro (ing dung lénh G50 cho ca hai, xdc
lap toa db va/hodc xde lap trude tée do truc
chinh cyc dai.

N12 650 X20.0 23.0 81500 Y nghia kép

N38 G50 51250 Y nghia don

N15 G50 X8.522.5 Y nghia don

N40 G50 24.75 §700 Y nghia kép

Tw cdc vi du nay, ban dé& dang higu duge ¥
nghia cong dung ciia G50. Lénh nay c6 hai ¥
nghia hoan toan ddc lap nhau, cé thé duge lap
trinh chung trong mét block hoac trong hai
block riéng ré.

Néu mdy tién CNC hé trg G92 thay vi G50,
ban cdn nhé ching ¢6 ¥ nghia va cong dung
hoan toan nhu nhau. Trén mdy tién, G50 thong
dung hon G92 nhung phuong phap l4p trinh la
nhu nhau,
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Tinh toan dudng kink chi tiét trong ché da ¢SS

Thong tin vé gid tri duong kink giéi han
téc do truc chinh la rat hiu ich. Piéu niay ¢
thé &nh hutng d&n gid tri xdc lap trude déi voi
tée do truc chinh cyc dai. D& tim gia ir] duong
kinh tai d6 Constant Surface Speed trd nén co
dinh, ban can dp dung edng thiec:

p . 12xft/min
axr/min
Trong dé
D: Budng kinh d& CSS ¢é dinh (inch)
i2: Hé sé chuyén déi feet sang inch
ftmin:  Téc d6 bé mat hoat dong

rfmin: - Téc dd truc chinh cyc dai xac 1ap trudc.

2 Viduy - Bon vi Anh

Néu gid trj xdc lap trude trong chuong trinh
la G50 81000 va tdéc do bé mit duge chon la
G96 5350, CSS sé duge gidi han khi dat dén &
1.3369 inch.

D (12 x 350) / (n » 1000)

1.3369015
21.3369

Céng thire nay cé thé rat gon thanh;

D 1 m

Cong thite tinh dudng kinh theo hé mét:

o = 1000 xm /min
© wxr/min
Trong d4;
D: budng kinh d€ CSS ¢é dinh ( mm)
1000:  H& s6 chuy&n déi mét sang miiimét

m/min: Téc dé bé mat hoat ding
r/min: Toe d truc chinh cue dai x4c lap rudc.

Cong thdc it gon:

D- 2.8'3_%2_‘_’_"1@
r/min

9 Vidu - Bon vi mét

Néu gid tri xdc 14p trude trong chuong trinh
1a G50 va 51200 va toc d6 bé mat dugce chon 1a
G96 8165, CSS duge gidi han khi dat dén
& 43.768mm

D (1000 x 165} / {x x 1200)
43.767609 = 43.768 mm

o



BIEU KHIEN TOC B CAT

Tac do cat la dai lugng lap trinh gan piii
nhat véi ham truc chinh. Ham truc chinh dieu
khién tac dé va chiéu guayv truce chinh, tde 4o
an dao (cit) didu khién téc d6 chuvén dong cda
dung cu cdt, thuyng dé cat got lugng du gia cong
(phdl). S¢ dink vi nhanh, d61 khi con goi la
chuvén dong nhanh hoac chuvén déng ngang
nhanh, khong dugc coi la toc dé an dao thue sy,
sé duge trinh bay chi Uiét trong Chuong 19.

BIEU KHIEN TOC B0 CAT

Toc dé cat ia toc do tai dé dung cy c:‘ét Icai bd
phan vat liéu du bdng tac ddng cit got,

Tdc dong cdt got c6 thé la chuyén déng
quay cua dung cu cat (vi du, khoan, phay..),
chuyen dong quay cua phéi (nguyén céng tién),
hoace tdc dong khac {edt bang ngon lia, cit
bang laser, phéng dién,..). Ham tdc 46 cit
duge dung trong chuong trinh CNC dé chon gid
tr1 tée do ¢t thich hap cho nguyén cong edt got
cu thé.

Trong lap trinh CNC, ¢6 thé su dung mot
trong hai ki¢u Lée do cal.
W Téc d§ in dao tinh theo phit
2 The dé an dao theo vang quay.

Cdc kigu may pho bién, trung tdm gia céng
va mdy tién CNC, cd thé duge lap trinh theo
mot trong hai ché& dé do. Trong thue &, thudng
st dung lwong dn dao/plhiit trén trung tam gia
chng va lupng an duo/vong quay trén may tién,

Bang dudgi day liét ké ma G dung cho trung
tam gia cdng va mdy tién.

LUONG | o Tign Tién Tign
AN DAD Y ! phém A | nhém B | nhom ¢
Phut (94 598 694 694

vong
iy G95 (99 (95 695

Ma G Nhom A dugc ding phd bién trén cac bd
diéu khién Fanuc va trong sach nay

Ngoai ra con ¢ tdc dd dn das thoi gian
nguoe, nhung rat it st dung trong thuc té.

HAM TOC b CAT

Bia chi goi ham toc dd cdt trong chuong
trinh la dia chi F, ti€p theo la 56 cdc chir 56. 84
lugng chi s6 sau dia chi F thy thudce ché dé an

dao va dng dung cda mady cong cu, cé thé cho
phép ddu thap phén.

Lugng an dao tinh theo phit

Boi vdi cdc ng dung phay, moei lugng an
dao theo ché d¢ ndi suy tuyén tinh va ngi suy
vong déu duge 1dp trinh theo (nch per minutes
finfmint hodc mlinét fminute tnom {nun). Gia
tri lugng 4n dao la khodang dao edt hanh trinh
trong trong mit phut. (Gid tri nay co tinh ché
do va chi bi xdéa bang dia chi F khade. Uu diem
chinh cua téc do an dao tinh theo phut la gia
tri nay khdng phu thude vao tée di true chinh,
rat hiu ich trong cdc nguyén cong phay su
dung nhiéu ¢ dusng kinh dao. Viél tat tiéu
chudn cua lugng dn dao tinh theo phut la:

O inch per minute infmin (hodc ipmy

O  Milimetas per minute mm/min

Binh dang phd bién cia lugng an dao/phut
theo hé Anh la F3.1 va hé mét la F4.1. Vi du
tdc do an dao 15.5 in/min s& duve 14p trinh la
F15.5. Trong h& mét, idc d6 an dao
250 mm/min, trong chuong trinh sé 1a F250.0.
Mot 56 may dac biét ¢6 thé co dinh dang dia
chi F hoi khac.

bai lugng quan trong can nhd vé Loe 4§ an
dao la khodng cdc gid tri an dao kha dung.
Khodng an dao cla hé théng diéu khién {uon
ludon vugt gud khodng gid tri trong hé thong tuy
dong cua mdyv. Vi du, khodng an dao cia hé
théng Fanue 12.001 — 24.000.0 in/min, hoac
0.0001 - 240000.0 mm/min, Ban hay chd v, su
khac hiét gita hé Anh va hé mét chi 14 vi tri
dau thap phan, khing phdi ld su chuyén déi
thite si. Trong lap trinh, chi nhifng toc dd an
dao trong khoang cho phép mdi duge s dung,
gia tri nay ludn ludén nho hon gid tr trong hé
dieu khién.

Trong nguyén céng phay, lénh lap trinh
(ma G) doi voi luong dn dao/phit 1a G94. Déi
vdi hau hét edc may, gid tri nay duge xdc lap
mot cach tu ddng, theo mic dinh cta hé thong
va khong cén vidt trong chudng trinh. D&i vdi
cdc nguyén cang tién, luogng an dao/phdt hau
nhu khong sir dung. Trong Nhdin A, ma G déi
viri lugng an dao/phat 1a G98, cde Nliom Bea C
la2 G94. Cédc mdy tién CNC chii yéu sif dung ché
do luong dn daofvong quay.
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Li'gng an dao theo 86 vony guay

D6i véi mdy tién CNC, lugng an dao khéng
do theo don vi thoi gian, chi do theo khoang
cich thae t& vé hanh trinh cua dao cdt trong
mdt vong quay cua truc chinh. Lugng dan dao
theo s0 vong guay duge ding chi yéu trén may
tién (G99 trong Nhom A). Gia tri nay ¢6 tinh
ché do, chi x6a biing ham an dao khac (thudng
la (398). May tién con c¢6 thé duoe lap trinh
theo luong dn dao/phit (G98) dé didy khién
tée do an dao khi tryc chinh khéong quay. Khj
viét tdt, tieu chudn cia lugng an dao/vong
quay la:

I Inch per revolution in/rev (hodc ipr)

ad  Milimeters per revolution mm/rey

Binh dang pha bién d6i véi lueng an dao/
vong quay la 4 chir sd thap phan trong hé Anh
va ba chir 6 thap phan trong hé mét. Vi du, toe
do an dao 0.083333 invrev sé dugce dp dung trong
chusng trinh CNC la F0.0833 trén hdu hit cde
bg diéu khién; 0.42937 mm/rev sé duoc lap trinh
1a F0.429. Nhiéu hé thong hién dai chap nhan
lugng &n dao dén sau chir s6 thap phan theo hé
Anh va 5 chi¥ s6 thap phén theo hé mét.

Can cdn than khi lam tron cédce gia tri lugng
an dao (chieu sdu cdt). D8 véi cic nguyén cong
tién va phay, chi can lam tron hop 1y 1a di. Déi
V61 tien ren mot ludi cat, d6 chinh xde lugng dn
dao 1a rat quan trong, dac biét ddi vdi cdc ren
dai hodc rat min. Mot s6 bo didu khién Fanue
cé thé duge lap trinh véi dd chinh xdc eua
lugng &n dao dén 6 chit s& thap phan khi tién
ren.

Lénh lap trinh doi vdi lugng an dao/veng
guay 1a (G99. Bai véi hdu hét cdc may tién, day
!4 mac dinh hé théng, do dé khéng cdn viét
trong chuong trinh, trir khi dugce si dung chung
vdi lénh G98.

Ndi chung, lugng dn dao/phit (G98) duyc
dung trong chuong trinh tién CNC phé bién
han so véi lgng an dao fvong quay ((395) trong
chuong trinh phay. Ly do la trén may tién,
lénh nay diéu khién tdc d6 an dao trong khi
truc chinh khéng quay. Vi dy, trong nguyén
cong chudt hoac xoe, ¢if chan chi tigt duge dung
dé “day” dao vao vi tri chinh xéc trong mam
c&p, hodc bo do ga “kéo” dao ra ngoai. Su chay
dao nhanh sé trd nén qui nhanh va khong thé
ap dung lugng an dao / vong quay, do 46 phai
dung lugng an dao/ phiit. Trong cac trudng hop
tuong tu, can dung cac lénh G98 va G99 trong
chuong trinh. Ca hat }énh nay déu ¢6 tinh ché
dj va xda ldn nhau.

i

LUA CHON LUGNE AN DAO

Bé chon lugng an dao t&i wu, phi hgp nhdt
cho ché do cdt cu thé, cdn sit dung kign thoc vé
cong nghe gia cong. Pay la phan quan trong
khi lap trinh va can duge thuc hién ean than.
Lua chon lugng an dao tiy thude vao nhiéu yéu
td, mét 3 y&€u t& quan trong bao gbm:

Toe d@ tryc chinh — tinh theo rev / min.

Budng kinh dao [M] hode ban kinh mii dao m.
Y8u cdu d6 bong bé mat clia chi tiét,

Dang finh hec clia dung cu cat.

Cae lyc cat.

Ga IEp chi tist,

Khodng chia ra clia dao eit.
Chigy dai chuyén déng cit.
Phugng phdp phay.

S6 1uGi cat (khoan, phay).
Cac yéu ¢iu an toan,

cLhoDCcCUoCDO0OODC O

Yéu cAu vé an toan ludn luén 1a trach
nhiém lip trinh s8 mdt, 48 bao dam an toan
cho ngudi va thiét bi. Lugng an dao va tée do
an toan chi la hai trong nhidu van dé c¢in dac
hiét chi y trong lap trinh CNC.

TANG T9¢C VA GIAM TOC

Trong khi gia cong bao hinh thién dang),
chiéu chuyén dong cdt thay déi lién tuc, didu
nay la binh thung vdi cac giao diém, diém tiép
tuyén va cdc khodng hd. Trong bao hinh, vi du
dé lap trinh gdc nhon trén chi tiét, chuyén
ddng dao doc theo true X trong mét block sd
can d6i thanh chuyén dong doc theo truc Y
trong block ké tiép. Pé thay ddi chuyén dong
cdt, bd diéu khién phai ding chuyén dong truc
X trude, sau d6 khai déng chuvén dong Y. Do
khang thé khdi dong tie thi vai tée do an dao
toan phan, ma khong ting téc, ddng thai khong
thé ditng ngay su an dao ma khong gidm toc
(0, sai 0 cit got s& xdy ra. Sai sd nay cé thé
lam cho géc nhon bi edt qud mite, dae bigt khi
toc do an dao rdt cao hodc goe qui nhs. Didu
nay chi xay ra trong khi st dung chuyén dong
cdt vdi lénh GO1, G02, GO3, nhung khéng xay
ra trong ché do chuyén dong nhanh G00. Trong
khi chuy&n déng nhanh, sy gidm t6c 1a ty dong
va dao ludn ludn cdch xa chi tiét gia cong.

Trong tién trinh gia cong CNC, sai s nay
¢6 the it xdy ra va du ¢6 cing sé trong khoang
dung sai cho phép.

Néu cdn hiéu chinh sai 8§ nay, cdc b diéu
khién Fanue cung cdp hai lénh, cho phép giai
quyét vin dé:



G039 Odng chinh xdc
G61 | Ché dd diing chinh xac

{chi mft block)
(ché db)

Sy diing chinh xdc¢ sé Jam tiing chu ky gia
cong. DE1 vdi nhimg chudng trinh sit dung trén
cde mdy ct, diéu nay ¢ thé duge yéu cdu trong
mét s6 trudng hgp.

Lénhk ding chinh xac

Mot trong hai 1énh diéu khién lugng an dao
khi gia céng qua cde goc 1a GO9 — Exact Stop
{dimg chinh xdc). Day la lénh khong ¢ tinh
ché do va cdn lap lai trong timg block méi khi
can thiét.

Trong vi du chuong trinh 01301, khéng c6
sif tang toe va gidm tde. Didu nay cé thé gay ra
su gia cdng cde goc khong déu, do tée do an dao
tuong dai cao F90.0 (in/min)
©1301 (CAT BINH THUONG)

N13 GO0 x15.0Y¥12.0
N1i4 GO1 X19.0 F90.0
N15Y¥16.0
N16 X15.0
N17 ¥12.0

Bang cdch b8 sung iénh diung chinh xde
G09 vao chuong trinh, su chuyén dong trong
block d6 s& hoan tat ¢trude khi khoi ddu chuyén
dong theo truc ké tiép.

01302 (CAT GD9)

N13 GO0 X15.0Y12.0
N14 G09S G01 X19.0 F30.0
N15 G099 ¥Y16.0

K16 GO9 X15.0

N17 ¥12.0

Vidu 01302 bdo ddm géc sdc nét ¢ cd ba vi
tri eua chi tiét. N&u chi yéu cdu mét gée chinh
xac, ¢an lap trinh GO9 trong block két thue tai
goc dé {chuong trinh 01303)

01303 {(CAT GO

N13 GOO X15.0 ¥12.0
N14 GO1 X19.0 F30.0
N15 GOS Yl6.0
N16 X15.0
N17 Y12.0

Lénh G09 chi hitu dung n&u chi vai block
doi hoi gidm téc & cdc goe nho. Péi vai chuong
trinh doi hoi chinh xdc tat ca cdc gac, su lap lai
thudng xuyén lénh G09 1a khong hidu qua.

Lénh ché dé difng chinh xac

Lénh thi hai chinh sua sai s6 ¢ cac géc sdc
nét la G61 - Exacf Stop Mode idiing chinh xac).
Lénh nay higdu qua han GO9 nhung ¢ chic

ning tuong tu. Khde biét chinh Ia lanh G61 ¢6
tinh ché do, duy tri hiéu lye cho dén khi duge
x0a bang lénh ché 49 cat G64. Lénh G61 rat
ngdn thdi gian lap trinh nhung khéng gidm
thoi gian chu ky. L.énh nay thay cho lénh G09
néu khi can ldp lai nhidu 1dn 1énh GO9 trong
chugng trinh.

01304 (CAT G61})

N13 GOD X15.0 ¥12.0
N14 G61 GO1 X19.0 F90.0
N15 Y16,0

Ni6 X15.0

N17 ¥12.0

N18 G64d

Ban hay chi ¥, chuong trinh 01304 ¢6 két
qua ddng nhat véi 01301. Trong ca hai truimg
hgp, ki€m tra sy diing chinh xac dp dung cho
moi chuyén ddng cdt — khong theo ¢h& do trong
01301 va ¢6 Linh ché d§ trong 01304, Ngoai
ra, ban ¢in chy y block N18, sit dung lénh G64
— ché dé cdt binh thuong. Ché d6 nay la mac
dinh khi m¢ mdy va thuong khiong can lap
trinh. Hinh 12.1 minh hea chuyén déng dung
cu cat cé va khong e6 1énh G09/G61 .. luong du
¢ goc duge phéng dai d& minh hoa, trong thue
t& gia tri nay thap hon nhiéu.

- LUONG DU

GO0/ G61 NOT USED G008 /G681 USED

Hinh 12.1. Diéu khién lugng an dao khi gia cong
goc. voi lénh GO hon GE1

Sy vugt qua gac mot cach ty dany

Trong khi su bu ban kinh mui dao cé hidu
lige 461 vdi dao phay, tdc dd an dao ¢ ede digm
doi hudng (g6éc) thudng khong bi vugt qua.
Trong trudng hep tueng tu, 1énh chudn bi G62
cd thé duge dung dé ty dong vugt qua lugng dn
dao & edc gée cua chi tiétl. Lénh nay ¢é higu tue
cho dén khi 1énh G61 (ché d¢ diung chinb xdc),
lénh G68 (tard ren), hodc 16nh G64 tché do cat)
duge lap trinh,

Ghé dé tard ren

Lap trinh vdi ché do tard ren GB2 sé lam
cho hé théng diéu khién bo qua xac lap bat ky
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cua cong tde vyt qua sv dn dao. ngoai (rll xdc
lip 100% . G63 con x6a chide nang cua phim duy
tri an duo trén bang diéu khidn. Ché d6 tard
ren ¢6 the duge xéa biang lap trinh lénh G61
tché d6 ding chinh xdc), 18nh G62 (chon ch# do
vuut qua goc mot each tu déng:, hoie 1énh G64
lehon chéd dé cati.

Ché do cat

Khi che dd cat (64 duge lap trinh hoie
dugce kich hoat, do mae dinh hé thang, sé bidu
thi ché dé edt bink thuimg. Khi lénh nay hoat
dong, lénh diung chinh xac GB81, lénh vugt qua
goc mol edch ty ddng G62, va lénh tard ren
(:63 déu khong duge thuc thi. Pidu nay oo
nghia la sy tang tic va giam toc déu duve thue
hiégn mot cdch binh thudng va sy vugt qua
lugng an dao $é ¢6 hiéu luc. Day 14 ché do mac
dinh théng dung nhit d6i véi hé thong didu
khién.

Ché d¢ cdt c6 the xéa bang cach lap trinh
61, G62, hoidc (G63.

Lénh G64 thuong khong can lap trinh, (ri
khi mét hoac nhiéu ¢hé dé an dao khac duye
dung trong cing mét chuong trinh. Hinh 12.2
minh hga sy so sanh cdc ché d6 G62 va G64.

///////

 G62USED |

G64 USED

Hinh 12,2, Ché do vuot qua goc G62 va ché do cét
mac dinh Gé4.

SU' AN DAD KHONG BOY

Su ndi suy dutng tron sé duge trinh bay
trong Chuong 28. Chuong nay chi giai thich chi
tiét va dua ra cde vi du vé duy tri tdc do cat
khéng dot déi vdi ede cung trong va ngoai, theo
quan diém fhe tién. O day sé tap trung vao
kién thire vé t6c do an dao khong 481, chua dé
cap dén cde dng dung.

Trong lap trinh, néi chung can tinh todn
cde gia Lr1 toa do cua moi diém thay dai bién
dang tdudng bao) dua trén hdn vé chi tiét. Ban
kinh dao cdt tao ra dudmng tim coa quy dao
dung cu cit thutng bi xem nhe. Khi Jap trinh
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cdc cung theo kich thudce bdan vé, thay vi dusng
tAm cta dao cit, toéc dd an dao dp dung cho
cung dudc lap trinh luén luon lién quan véi ban
kinh duoc lgp trinh, thay vi cat ban kinh thue §
tam dao cit.

Khi sut hit bidn kinh dao c¢dt hoat dong va
quy dao dung cu cat cia cung duge bu theo ban
kinh dao cat, ban kinh cung thue duge cat co
thé nhd hon hoac {oa hon, tiy theo gid tri bu
cho chuyén dong dung cu cat.

Biéu quan trong cin hidu 14 bin kinh et
hiéu dung sé gidm kich o6 d8i vdi moi cung
trong va sé fdng doi véi moi cung ngoai. Do téc
do cal khong thay ddi mot cach tu déng Lrong
ché dd bi ban kinh dao, ban ¢in didu chinh
trong chuong trinh. Néi chung, su didu chinh
nay lia khéng can thi€t, trir trudng hop doi hoi
d6 bong bé mit cao hoac ban kinh dao qua 1dn.
Diéu nay chi dp dung cho chuyén déng tron
khéng dung cho chuyén déng cit tuyén tinh.

Toc dé cat theo ché dd trén

Su xde 1ap tée do an dao theo chuyén dang
tron thuimg tuong tu nhu tée do an dao tuyén
tinh. Hau hét cde chuong trinh khéng thay déi
tée d6 an dao theo ch& dé chuyén dong tron
hogc tuyén tinh, N&éu yéu cdu d6 bong bé mat
cao, toc dd an dao “binh thuirng” phai duge diéu
chinh cao hon hodc thidp hon vii su xem xét vé
ban kinh dao, kiéu eit ban kinh icung trong
hay ngoail va cice didu kién eat. Ban kinh dao
¢it eiing lén, cang ¢in hiéu chinh toe do cal da3
vG1 cde cung duge 1ap trinh.

Trong trudmng hgp cil got cung, quy dao dao
cat tuong duong (sau khi ap dung bit ban kinh
dao) ¢ thé lon hon hode nhé hon nhidu so vai
cung duce 1dp trinh theo cde kich thude ban vé,

Téc do cat d6i v6i cdc chuyén dong cung
duge bu ludn ludn dya trén téc do cat chuyén
dong tuyén tinh (Chuong 28). Cong thde tiéu
chuidn dé tinh tde dé in dao tuyén tinh:

Fi=rimin = F = n

Trong do
Fi: T&e 46 &n dao tuyén tinh {inimin hoac
mmiminj.
r/min: T8¢ dé truc chinh
Fr Toc dé 4n dao/rang (ludi cét)
n: S8 lugng bién cat got (s6 UG cat)

Dua trén edng thie té¢ 4o an dao tuyén tinh,
cdce diéu chinh lugng 4n dao theo cung phu thude
vao phia cia cung duge gia céng — frong hay
ngodi. Toc dé an dao tuyén tinh phai tang doi
vé1 cung ngoai va gidm d6i véi cung trong.



bsi voi cung ngodi, tée dd an dao duge diéu
chinh tdng, dén gid tri cao hon:

F‘_\ . F \<(R + I')
' R

Trong dé:
Fo. Toc dd an dao ddi v&i cung ngoai
Fi: Téc dé an dao tuyén tinh
R: Béan kinh ngoai cla chi tiét
r-  Ban kinh dao cat.

D61 v6i cac cung frong, 1o¢ 4o dn dao duge
diéu chinh gidm, d&n gid tri thap hon:

F-hx(B-on
' R
Trong dé:
F. Téc dd an dao d&i véi cung treng

Fr Tde dd an dao tuyén tinh
R: Ban kinh ngoai chia chi tiét
r:  Ban kinh dao cat.

TOC DO AN DAD CUC DAI

Toc dé dn dao ciue dal ¢6 thé ldp trinh cho
cdc may CNC do nha ché tao may xac dinh,
khong phai do nha san xudt by didu khién, Vi
du, toc d6 cat cue dai trén mot may nao do ¢6
thé chi 393 in/min, di hé thong CNC cé thé hd
trg toc do cit cao hon vai ldn. Bidu nay co thé
ap dung cho moi bo diéu khién, nhung cin co
cdc xem xét lap trinh bo sung doi véi may tién
CNC khi {ugng dn dao/vong quay 14 phuong
phap chinh dé& lap trinh dung cu cit,

Cac yéu to tac ddng dén toc do cic dai

Tée do cat cuc dai / vong quay ludn ludn bi
giéi han theo tde dé true chinh duoc ldp trink
(rimin} va tée do chay dao ngang nhanh cuc
daf cua may tien CNC. Trong mbt sd truimg
hop téc do eat / vong quay dude lap trinh qua
cao mdt cach vo ly. Van dé nay rat phd bién
khi tién ren vdi dac mot ludi cat.

Mdy CNC khéng thé cung cép tdc do cit
cao han thigt k&, két qua s& khong chinh xdc.
Sai sd ren 1én dén mic khéng thé chap nhan
duge. Khi sit dung tdc dd cat qua cao va tdc do
true chinh qud nhanh trong mét chuong trinh,
can kiém tra xem tdc d¢ ¢t cubi ¢6 vugt qué tde
do et cue dai duge phép Lrén may do khong. Co
thé tinh téc dé dn dao/vong quay cue dai bang
cong thite:

_ _H-nax
T min
Trong doé:
Fuax:  TOC db cat cuc dai dugc phép infrev

Ruw: T8 dd cat cuc dai duge chon U truc X
va tryc 2
rimin:  Téc dé truc chinh tinh theo vong/phut

R tinh theo i freen hode nem /i toy theo
hé dan vi duge chon. Chuong 37 sé trinh bay chi
Ligl vé cdc gidgi han tac dd cat khi tién ren.

FEEDHOLD VA OVERRIDE

Trong khi chay chuong trinh, toe dd cat
duge lap trinh ¢6 thé tam thai dung lai hedc
thay dii bang cdich dung mot trong hai linh
ning kha dung cua hé théng diéu khién. Thu
nhat la cong tac feedhold va thia hai la cong tac
feedrate override. Ca hai cong tdc nay déu la
tiéu chuin va cho phép ngudi van hanh CNC
diéu khién bang tay tée 46 cat lap trinh trong
khi thuc thi chugng trinh, chting dugc bé tri
trén bang van hanh.

gdng tic Feedhold

bPay la nit nhin ¢6 thé chuyén d6i giva hai
ché do Feedhold ON va Feedhold OFF, st dung
cho ca luong dn dao/phut va luong dan dao/
vong quay. Trén nhiéu bo diéu khién, cong tac
feedhold khéng chi dung an dao khi GO1, G0O2,
hoac GO03 ¢6 hiéu luc, ma con ding cd chuyén
déng nhanh GO00O. Cdc¢ tinh nédng khde cua
chuong trinh van duy trt hiéu lye trong sudt
trang thai feedhold.

D8i vdi mdt s4 nguyén cong cit got xdc
dinh, tinh ndng feedhold (tam dimg an dao} &
mdt hidu luc mat cdeh ty dong. Pidu nay la
dién hinh d4i vgi tard ren va tién ren, G92 va
(G76 trén may tién.

Cing tac Feedrate Override

Feedrate Override (vugt qua téc dé dn dao)
thuting duge didu khi&n bang cong tac xoay dic
biét trén bang diéu khién ciia may CNC (Hinh
12.3).

w 100 1

‘9\\ //fb
@H /5
8 — — B
T — &
%// \\§

‘2*0// \\\@‘

‘ mt*’

Hinh 12.3. Céng tdc Feedrate Override.
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Trén céng tdc xoay cé cdch vach chia, biéu
thi 86 phdn tram t6c do cdt duoe ldp trink.
Khoang vugt qua tde do nay la 0% dén 200%,
trong dé 0% c6 thé 1& hoan toan khéng chuyén
ddng hodc chuyén dong cham nhat, tuy theo
loal mdy. Xac lap 200% tang gdép doi toe do an
dao d& lap trinh. Vi du, L3¢ dé 4n dao lip trinh
la 12.0 in/min (F12.0) duoc coi la 100%. Néu
cong tac override duge chinh dén vach 80%, tdc
do cdt thue sé la 9.6 in/min: néu chinh dén
110%, toe dé cdt thuc s& la 13.2 in/min.

Nguyén tdc don gidn nay ciing ap dung cho
hé mét. Vi du tdc dd cdt lap trinh la 300
mm/min, tugng dng 100%. Véi xdc lap 80%, toc
dé cat thue la 240 mm/min, 110% s& la 330
mm/min.

Cong tac feed override cing ap dung cho
lugng dn dao/vong quay. Vi du tdc dp cit lap
trinh 13 .014 in/rev, téc 46 cét thuc la 0.126
infrev véi xde ldp 1a 90% va 0.182 infrev vii
xdc 1ap 130%. Néu yéu cdu chinh xac lugng an
dzo / vbng quay truc chinh, ban cdn cén than
vOi cac xdc 1dp override. Vi dy téc d¢ cdt lap
trinh la F0.012 tinh theo in/rev, su thay déi
mét vach chia trén ¢dng tic xoay sé fing hoic
gidm gid tri 1ap trinh ding 10%. Do dé téc do
cdt s& 1a .0108 tai 90%, .0120 tai 100%, .0132
tai 110%,.. Trong hau hét cde trutng hep, co
thé khdng yéu cdu t8c d9 cit chinh xde, nhung
ban can nhd, mét s6 toc do cit khong thé xac
lap trén cong tic xoay, ching han.115in/min,
do cde vach chia ¢§ dinh 10% trén cong tdc
override.

Trong ché& 46 tién ren mot ludi cdt G32,
cong tac feedrate override khéng co higu luc.
Feedrate override ciing khéng ¢6 hiéu lyc ddi véi
cac chu ky tard ren G84 va G74 trén cdc trung
tdm gia céng, cdc chu k¥ tién ren mét ludi cit
192 va (076 trén cdc may tién, N&u ché dé tard
ren duge sit dung trén hé théng phay v6i lénh
G683, ca feedrate override va feedhold déu
khong ¢6 hidu luc - trong toan b6 chuong trink!

Hé thong diéu khién cung cdp hai tinh
nang vugt qua toc 4o cdt d6i véi cac chuyén
dong cdt khdc vdi cdc chu ky tard ren, hoic
tién ren, ching 1a M48 va M49. BPay la cdc tinh
nang {gp frinh, nhung c¢6 thé khang co trén
mot 56 bo didu khién.

Cac tinh ndng vugt qua téc 86 cat

Tuy ham t6c d9 cat s¢ dung dia chi F,
nhung van ¢6 thé st dung hai ham M trong
chuong trinh d€ xdec lap feedrate override ON

hoac OFF. Trén bang van hanh, cong tdc duge
dung d4& diéu khién feedrate override. N&u
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- N20 GO0 X.. Y.. MO5

ngudi vin hanh CNC quyét dinh téc d6 ¢4t lap
trinh tam thdi tdng hodc gidm, cong tdc nay la
rat hitu ich. Mat khac, trong khi gia cbng, trong
d6 tde do cat phdi duge si dung theo gid tri da
13p trinh, céng tdc override chi duge phép xdc
lap theo gid tri 100%.

Vidu dién hinh la cdc nguyén cong tard ren
khong dung cdce chu ky, chi d4p dung cdc lénh
chuan bi GOO va GO1. Cac ham M48 va M49
duge dung cho cac muc dich d6.

M48 Ham xoa feedrate override 13 OFF, ¢6 nghia 13
feedrate averride hoat déng

M43 Ham xoa feedrate override 12 ON, ¢ nghfa B
feedrate override khéng hoat déng.

Ham M48 cho phép ngudi van hanh CNC
su dung cong tic feedrate mot cach ty do; ham
M49 s& lam cho tde dp cdt duge thuc thi nhu da
lgp trinh, bat ké cong tdc feedrate override
duge xdc 1ap ON trén bang didu khién. Céng

- dung chi yéu cia hai ham nay 1a tard ren hoac

tién ren khong ding chu ky, trong dé phdi lubn
luén duy tri toc d cdt chinh x4c da lap trinh.
Vidu duéi day 1a minh hoac k¥ thuat 1ap trinh
nay.

N10 2500 M03 {USING TAP 12 TPI)

N14 GO0 X5.0 Y4.0 MO8

N15 Z20.25

N16 M49 {(DISABLE FEEDRATE OVERRIDE}
N17 601 2-0.625 F41.0 MO0S

N18 Z0.25 M04

N19 M48. (ENABLE FEEDRATE OVERRIDE}

N21 M02

Sy tard ren xay ra giita cdc block N16 va
N19, sy vugt qua téc d§ cdt bi mat hiéu luc
trong cac block do. .

BIA CHi E TRONE TIEN REN

Mot s6 may tién CNC cii sif dung dia chi toc
d¢ cat E khi tién ren thay cho dia chi F.

Ham téc d¢ cdt E tuong ty ham F, chuyén
biét huéng ren theo lugng dn dao/vong guay,
v4i dan vi in/rev hode mni/rev, nhung cé di
chinh xde cao hon (s8 chit s6 thap phan lén
hon). Trén hé diéu khién Fanue kiéu ci, vi du.
6T, khodng hudc ren la: '

2 Anh - B9 di€u khién Fanuc 6T
-F=0.0001 dén 50,0000 in/rev

E=0.000001 dén 50,0000 in/rev
S Mét - bd diéu khi€n Fanuc 6T

F=0.001 dén  500.000mm/rev

F=0.0001 dén 500.0000 mm/rev



Trén cdc bo dieu khién hién dai, FS — 0/ 10/
11/ 15/ 16T, cdc khoang cing tuong tu (khang
c6 dia chi E), nhung phuong phdp an toan nhat
dé€ tim cdc khoang kha dung la doc bang dac
tinh ky thuat cia hé thong diéu khién.

Bia chi E 1a du trén cdc bd diéu khién hién

dai, dugc duy tri d& bao dam tinh tuong thich
vdi cae chuong trinh ¢d ¢6 thé con duse st dung
trén cdac may ¢6 bo diéu khién méi. Cdc khoang
téc dd cdt ren khd dung thay ddi gida cdc hé
thong diéu khién khde nhau, tiy theo loai ren
va don vi duge dung trong chuong trinh.



HAM DUNG CU CAT

Miy CNC s dung b thay duo tu dong phai
¢o ham dung cu eat dac biét tham T ed the
duge dung trong chuong trinli. Ham nay diéu
khicn hanh vi cia dung cu edt, toy theo kiéu
may cong cu. C6 ede khae biét ro rét gida ham
T duge dung trén trung tam gia cong ONC va
trén may tién CNC. Ngoai ra econ ¢o cde khac
biét giva cac b diéu khién d8i véi cung kidu
may cong cu. Dia ¢hi lap trinh thong dung dai
vdil ham dung cu cal la dia chi T,

Béi vdi cac trung tam gia cong CNC, ham T
thudng chi dieu khién s6 dao cdt. Doi véi may
tien CNC, ham nay diéu khién sy phan dé s6 &
dao va 6 bo dao cdt,

HAM T TREN TRUNG TAM GIA CONG

Moi trung tadm gia ¢éng CNC dung va
ngang déu c6 tinh ning Awtomatic Tool
Changer (b6 thay dao tir déng), viét tat la ATC.
Trong chuong trinh hoic ché 46 MDI (nhap da
liéu bing tay) trén mdy, tinh nc‘ing nay su dung
ham T, trong dé dia chi T la s6 dung cu cit do
nha ]ép trinh chon. Cdc chd s8 tiép theo xae
dinh s0 dung cu cdt. Trén mdy CNC vdi su thay
dao bing tay, cé thé hoan toan khéang can dung
ham dung cu cit.

Trude khi bat dau lap trinh cho trung tam
gia cong CNC, ban cin biét kiéu lua chon dao
cdt clia may d6. C6 hai kiéu chon dao chinh
duge dung trong qua trinh thay dao tu dong:
3 Kidu cf dinh
2 Kigu nhd ngdu nhidn

Pé hiéu su khac biét gitra ching, bude thit
nhat la hiéu cde nguyén tac chung vé luy gii
dung cu cat va lya chon daoc cét, duge dung trén
cdc trung tdm gia cong CNC hiégn dai.

Hop giif dao cat

Trung tam CNC (ddng hode ngang) duge
thiét k& véi hép i dao dac biét ido6i khi con
duge goi la Ade dao cat) chia tat ca cac dao cat
can thiat trong chuong trinh. Hap nay khéng
phai la noi ¢dt gitr dao lau dai, nhung nhidu
nguti van hanh mdy thudng gii cdc dung cy

cat got duge s dung thudng xuyén, néu c6 the.
Hop chia 20 dao it duge néu trén Hinh 13.1.

Dung lugng cia hop chita dao eé thé 1a 10,
20, hodc hang tram dao trén cdc mdy dac biét,
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CHINH
Hinh 13.1. M4t bén cla hép chifa 20 dao cit.

Trung tam gia cong trung binh cé 20 dén 40
dao, trung tdm 1dn c6 thé nhié¢u hon. Hap nay
thudng ¢6 dang hinh tron hoac oval, chia mat
s6 xde dinh ede 6 dao, noi 14p gia dao va dao ¢4t
trong qua trinh xéc lap mdy. Cdce § dao duge
danh s6 theo thi tu lién tiép. Piédu quan trong
can bit la chi 56 6 dao la ¢d dinh cho tung &
dao. Hop dac ¢6 thé duge van hanh bing tay
khi gd l4p va tu déng, Lhong qua chucng trinh
CNC hodc MDI. 86 lugng ¢ dao 1a s6 dung cu
cat t8i da c6 thé thay mot cach ty déng trén
trung tdm gia ¢bng.

Trong khodng hanh trinh ecta hop dao ¢6
mjt vi tri ddc bigt, duge dung dé thay dao tu
dong. Vi trf nay thidng hang vdi bo thay dao va
thutng duge goi la vi tri cho, vi tri chudn bi, vi
tri sdn sang, hoac vi tri thay dao.

Su chon dao cd djnh

Trung tam gia cong su dung chon dao ¢d
dinh doi hoi ngudri van hanh lép tat ca cac dao
vao 6 chia dao tuong itng véi $6 dao. Vi du, dao
$6 1 (duge goi la TO1 trong chuofng trinh) phm
duge dat vao 8 chda dao s6 1, dao s 7 (T07
trong chuong trinh) phdi trong & dao s6 7, v.v...

O dao duge ldp trén mét phia eua mdy
CNC, thugng cach xa khu vue gia cong. Véi su



lya chon dao ¢é dinh, hé diéu khién khdng thé
xdac dinh chi 86 dao trong 56 6 dao & thai diém
bat ky. Nguai van hanh CNC phai 1dp ding chi
s6 dao vao & dao cd 80 tuang dng trong qud
trinh xdc lap may. Kiéu chon dao nay dugce
dimng chl y&u trén cdc trung tdm gia cong CNC
kidu co hode mdt 86 trung tim CNC ré tién.

Lap trinh dao cat kha dé ding - moi khi chi
36 ham T duge dung trong chuong trinh, s6
dung cu eit d6 sé duge chon khi thay dao, Vi du:
N67 TG4 MO6

hoéc
N67 MO6 TO4

hoac
N67 TO4
N68 MO6

don gidan ¢6 nghia la dua dae s 4 vao truc
chinh. Diéu gi sé xay ra doi vdi dao trong truc
chinh vao thai diém d6? Ham thay dao M06 sé
lam cho dav dang hoat déng trd vé & dao tuong

ung v6i dao do, trude khi dua dao mdi vao vitri

Nat chung, bo thay dao sé chon dudng ngén
nhat dé chon dao mai.

Ngay nay, kiéu chon dao nay duge coi 1a
thiéu thuc t&, chi phi cao va ton thai gian. Cé
su tdn that thoi gian ro rét trong khi thay dao,
do may c¢dng cu phéi chi cho dén khi tim duge
dao mai va dua dao dé dé€n truce chinh. Nha lip
trinh ¢6 thé cdi thién hiéu suét bing cach chon
cde dao va gan chi s6 dao mét cach can than,
khong can theo dung thy ty st dung. Cdc vi du
trong phan nay difa trén phuong phép lua chon
dung cu cit hién dai han, duge goi la nhd ngdu
nhién.

Lira chon dao cat nhd ngau nhién

Tinh nang nay duge i dung phéd bién trén
cdc trung tdm gia cong hién dai, luu g1l moi
dung cu cat can thiét dé gia cong chi tiét trong
cdc 6 dao cia hép chira dao, cdch xa khu vuc gia
cong. Nha lap trinh CNC xdc dinh ting dung
cu cat bang chi s6 T, thuong theo tho tu si
dung. Su goi chi 86 dung cu cat do chuong trinh
thue hién s& chuyén dung cu 46 dén vi tri cho
bén trong hop chia dao. Pidu nay c6 thé xay ra
mét each dong thii, trong khi may dang dung
dung cu khdc dé cit got chi tiét. Su thay dac
thue t& sé xdy ra vao ding thai diém thich hop.
Pay la khai niém vé sy cho dao cdt két tiép -
véi ham T biéu thi dao cdt ké tiép. khong phai
dao ¢dt hién hanh. Trong chuong trinh, dao cit
ké tigp c6 thé duge chuin bi sin sang bing
cdch lap trinh vai block don gian:

TO4 {DAC 4 CHUAN BI}
<...Gia céng voi dao trude dé...>

MO
T15

{ THAY DAO - T(4 TRONG TRUC CHINH)
{DRO KE TIEP CHUAN BI)

<. Gia céng vii dao 4 - T, >

Trong block tha nhét, dae T04 duge goi vao
vi tri ¢ht clia hop dao, trong khi dao trude do
vAn con cit got. Khi su cat got nay hoan t4t sé
xay ra sy thay dao thuc su, TO4 trd thanh dao
hoat ddng. Ngay khi dé, hé théng CNC sé tim
dao k& tiép (T15 wrong vi du néu trén), va dua
dao nay vao vi tri chd, trong khi T04 dang cat
got.

Vi du nay cho thay ham T hoaun toan khdng
thuc hién su thay dao thyc sy, P81 véi diéu dé
can st dung va lap trinh ham thay dao ti dong
M0&.

Ban khang nén nham lan y nghia cia dia chi
T duge dung vdi su lya chon dao ¢d dinh véi ham
T trong su lra chon dao ngau nhién. Bia chi T
i dinh ¢ nghia 1a chi 56 dao cdt thuc té cia 6
dao, dia chi T ngdu nhién 6 nghia la chi s6 dao
cdt cia dao ké tidp. Sy gol dao nay duge lap
trinh s6m hon, hé thing didu khién c6 thé tim
dao dé trong khi dao hién hanh dang cdt got.

Bang ky chi s dao cat

M4y tinh néi chung, va hé thong CNC ndi
riéng, c6 thé x ly dir liéu r&t nhanh véi do
chinh xdc rat cao. Pai vdi CNC, dit lidu cédn
thigt phai duge nhdp trudc d€ may tinh hoat
dong hiéu qua. Trong phuong phap lua chon
dao ngau nhién, ngudi van hanh CNC ty do dat
dao cdt bat ky vao 6 dao tuy ¥y ctia hdp chia
dao, khi xac 1ap duge dang ky (ghi} vao bo
CNC, du6i dang tham s6 cia hé thong diéu
khién. Ban khéong cin qud bdn tdm vé cdc
tham s& diéu khién, chi e¢dn chdp nhan chung
la tap hop cdc x4dc 1ap hé théng. Su dang ky cac
chi s8 dao ¢6 man hinh nhip riéng.

Treng khi xde l4p may, ngudi van hanh
CNC dat cac dao cdt can thiét vao 6 dao cua
hop giif dao, ghi lai cdc chi 58 (chi 86 dung cu
cdt va chi s& 8 dao tugng \ng), va dang ky
théng tin nay vao hé théng. Thao tdc nay la
mot phan trong xdc lap mdy va ¢6 thé dung
mdt si di tat.

Binh dang lap trinh

Pinh dang lap trinh d6i véi ham T duge
diing trén cic hé théng phay phu thudc vao s8
luong téi da cde dung cu cdt khd dung déi véi
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may CNC. Hau hét cac trung tAm gia cong déu
¢6 80 dao dudi 100, di cdc may rat 16n o6 nhidy
hop chira dao (véi vai tram dao). Trong cic vi
du dudi day sé si dung ham T hai chit s, trong
khodng TO1 dén T99.

Trong chuong irinh, 16nh TOt sé gol dao
duge xac dinh trong bang dung cu 1a dao s6 1
T02 goi dao 85 2; T20 goi dao s6 20, v.v.. O6
thé bd qua cde s& zero ding trude, néu can
thiét, ching han TO1 ¢ thé vist 1a T1; TO2 1a
T2,... Cde chii 88 zero ding sau luén luén duge
g/t ro, vi du T20 phai viét la 120, néu bd qua
chil s6 zero nay, hé théng sé nham lan, khang
duge viét T2 thay cho T20 (do T2 tuong ung

. T02, khong phai 1a T20).

0 dao rény

Trong thue t&, d6i khi yéu ciu truc chinh
khéng ¢6 dung cu c4t. P6i vei muc dich nay cé
thé gan § dao réng (khéng chia dao cdt). O dao
do phai c6 chi s dae thu, du khong ¢o dao duge
sU dung. Né&u 6 dao trén hép chita dao hoac truc
chinh khéong c¢ dung cu cdt, can cd chi ¢ dao
rong € duy tri tinh lien tue ciia cac 1an thay dao
L chi tiét nay sang chi tigt khae. O dao khéng
chia dao nay thusng duge goi 1a 6 dao réng.

Chi 88 cia 6 dao réng (dao gid) can chon Ién
hon s lugng dao toi da. Vi du, néu trung tam
gia cong ¢6 24 6 dao, 6 dao rong phai co chi g6
T25 hoac cao hon. Trong thuc t& nén chon &
dao nay theo chi 56 1dn nhat trong khoang dinh
dang ham T. Vi du, v6i dinh dang hai chit 84,
dao gid s& c6 chi s6 1a T99; vei dinh dang ba
chif 56, dao d6 sé 1a T999. 8§ nay rat dé nhd va
dé nhén bi&t trong chugng trinh.

Vé nguyén tie, khong nén dung ky hiey
TOO che 6 dao réng (dao gia) - moi dao chua
duoc gdn déu ¢6 thé dang ky 1a Too. ‘Tuy nhién,
mdt 50 may cong cu cho phép st dung T0OO ma
khéng gy ra su nham lan.

HAM THAY DAO - M08

Ham dung cu cdt T, dp dung cho lrung tam
gia cong CNC, sé khong thire sy thay dao, ham
MO6 phai duge dung trong chuong trinh dé&
thic hién didu d6. Muc dich cia ham thay dao
la trao doi dao trong true chinh vdi dao ¢ vi tri
che. Cong dung cia ham T 46; vgi hé théng
phay la quay hop chita dao va dat dao da chon
vao vi tri chd, noi thuce hién sy thay dao. Si tim
kiém dav k& tiép xdy ra trong khi bé diéu khién
XU 1y ede block ti€p sau suf goi ham T.

2 Vidy

N81 TO1 TOI sdn sang, duoe dita vay vi it e
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NE2 MO& Bua TOY véo truc oliind,

N83 T02 T2 sdn sang, duve duy vao vi tri cher

Ba block nay tiong déi don gian. Trong
block N81, dao duge lap dia chi la TO1 trong
chutang trinh sé duge dua vao vi tri cha. Block
ke tiép, NB2 ¢ kich hoat s thay dao — dao 701
dugre dua vao truc chinh, sén sa ng cit got. Tiép
sau sy thay dao la TO2 trong block N83. Black
nay lam cho hé diéu khié€n tim dao k& tiép,
T02, d€ dua vao vi tri chy. Su tim ki€m nay xdy
ra déng théi voi div licu chuang trinh tiép sau
block N83, thugng la su chuyén dong dao dén
vi tri cai got trém chi tigt gia vang. O day
khong ¢é sy tén that thai gian, phuong phap
nay bao ddm thoi lugng thay dao luén luan nhy
nhau (duge goi 1a thor gian phoi - phoil,

M6t s60 nha lap trinh thubng mudn rit
ngin chuong trinh bang cdch lap trinh lanh
thay dao cing voi su tim kiém dao ké tiép
trong mot block. Phuong phap nav tiét kiém
mot block cho tirmg dao trong chuong trinh,
N81 T01
NB2 MO6 TO2

Két qua la nhu nhau, su lya chon tay theo
s6 thich ca nhan.

M&t 56 may cong cy sé khéng chap nhan kidu rut

9on 1ap trinh ba block. Néu ¢é y nghi ngd, ban
nén st dung kiéu ba block.

Biéu kién thay dae

Trude khi goi ham thay dao M08 trong
chuong trinh, ban cin tao cic didu kién an toan.
Hau hét ciac mdy déu ¢ den § bang diéu khién
dé quan sdt dao cdt ¢ ding vi tri thay dao.

Sy thay dao ty dong va an toan chi c6 the
xdy ra néu thoa cdc didu kién dudi day:
8O Cac truc may déu trd vé zerg
O Truc chinh phai 10f ai hoan toan
{a) Trong truc Z tai zero may d6i voi may phay ding
(b} Trong truc ¥ tai zero may d5i voi may phay ngang.
O Caevitritrye X va Y cla dao phai dugc ¢hon & vj tri hd.
<3 Dao k& tiép phai duge chon trude bdng ham T,

Chuong trinh miu minh hoa sy thay dao ¢
gitfa chuong trinh (T03 thay cho T02) duge néu
trén cdc Hinh 13.2 dén 13.4.

® Chuong trinh minh hoa

N51 ... {...T02 IN SPINDLE)
N32 ... T03 (... T03 READY FOR TOOL CHANGE)}
{MACHINING WITH T02)
(RETRACT FROM DEPTH)

{T02 COMPLETED)

N75 G00 21.0
N76 G28 Z1.0 M05

N77 M01 {OPTIONAL STOP}
(BLANK LINE BETWEEN TOOLS)
N78 T03 {TO2 CALL REPEATED)



N7 MO6 {T02 OUT - TO3 IN THE SPINDLE)
N8O GSO (354 GO0 X-18.56 Y14 .43 S700 M03 TO4
NB1 ... {MACHINING WITH T03)

Trong vi du nay, block N76 biéu thi két
thuac gia cong, su dung dao T02, dao TO2 chuyén
dén vi tri zero may trén truc 7, déng thai ding
truc chinh. Ham ding truc chinh tiy chon M0O1
duge dua vao block k& tiép, N77.

TRUC CHINH

T02

Hinh chiu chinh (ding) clia méy

Hinh 13.2. Sy thay dac t déng (ATC) — Céc block
N51 dén N78 (trang thai hién hanh)

dpao TRUC CHINH

TO3

Hinh chigu chinh {ding) cha may

Hinh 13.3. Sy thay dao tv déng (ATC) — block N79
fthuc suf thay dao)

dpao TRUC CHINH

W

Loy

|
ATC l:b

Hinh chiu chinh (dUng) clia may

Hinh 13.4. Su thay dao tu déng (ATC) — block N8O
(dao ké tiép 6 vi tri cha)

Trong block tiép theo, N78, lip lai su goi
T03, diéu nay la khéng can thi&tl, nhung cé thé
riat hou ich d€ sau nay goi lai dao cat d6. Block
N79 14 su thay dao thye su. TO2 trong true chinh
& duge thay bang T03 hién dang ¢ vi tri cho.

Cudi cung trong block N80, chuyén dang
nhanh trong cdc truc X va Y biéu thi chuyén
dong thd nhdt cia T03, vdi true chinh ON. Ban
hay cha ¥, TO4 ¢ cudi block nay. D€ tiét kiém
thoi gian, dao ké tiép phai duge dua vao vi tri
chdt ngay sau khi thay dao.

Ngoai ra, ban cdn cha ¥ khi T02 hoan tat
trong block N77, dao nay vdn con trong truc
chinh! Mot s6 nha 1ap trinh khéng dp dung
phuong phdp nay. Néu sy thay dao két thic
ngay sau block G28 (trd vé zero may) va frude
block M01, s& khé khan hon che nguti v&n hanh
khi eéan lap lai dao mdi vira hoan tat gia edng.

BO THAY DAO TU BONG - ATC

Trong mot s0 vi du da sd dung Automatic
Tool Changer (ATC). C6 nhiéu thiét k& ATC
trén cdc mdy CNC va ching khac nhau tay
theo nha ché& tao may, do dé cde phuong phdp
lap trinh cing khdc nhau. B thay dao sau khi
xdc lap sé tu dong phéan do dao cat 4a lap trinh
theo thd tu thich hop Tat ca déu do chuong
trinh diéu khién. Nha lap trinh va ngudi van
hanh phdi nim vitng ki€u loai ATC trén moi
trung tdm gia cong trong xudng cv khi.

Hé thong ATC thing dung

Hé théng Automatic Tool Change c6 thé cé
thanh hai nhdnh, mdt nhanh duva dao dén,
nhdnh kia 18y dao ra, dua trén su lua chon nhe
ngdu nhién, nghia l& dao k& ti€p cd thé chuyén
d&n vi tri chd va sdn sang thay dao, trong khi
dao hién hanh dang cdt got. Tinh nang nay béo
dam thai lugng thay dao khéng ddi. Thai gian
cia chu k¥ thay dao ¢é thé rat nhanh trén cac
may CNC hién dai, thutng dudgi 1 giay.

86 luyng dao ddi da ¢d thé tai vao hyp chia
dao thay dai trong khodng rong, tir 10 dén 400,
thdm chi cao hon. Trung tdm gia céng dung
CNC ¢d nhé thuong co 10 dén 30 dao.

Ngoai cde tinh nang thay dao, nha lap
trinh va nguti van hanh CNC can chu § cdc
van dé k¥ thudt khae ¢6 thé anh huéng dén su
thay dac trong chuong trinh diéu khién. Chiing
lién gquan vdi cac dic tinh vat 1y cia dao cat khi
duge 1dp vao gid dao:

QO Budng kinh dao cuc dai
Q Chifu daj dao cuc da
Q Trong lugng dao cuc dai
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Budng kinh dao cuc dai

Puong kinh dao cuc dai, ¢6 thé st dung ma
khéng can cdac xem xét dac biét, 1a do nha ché
tao may cong cu quy dinh, vdéi gia thiét dugng
kinh cue dai cia ¢6 dao xde dinh ¢é the dugc su
dung trong tizng 6 dao cliia hop chia dao. Nhidu
nha ché tao may cho phép siy dung dutng kinh
dao hoi lén hon véi diéu kién hai & dao k¢ cdn
déu réng (Hinh 13.5).

\
A dao réng )

DAOQUAKICH CO

’~ & dao rdng

Hinh 13.5. Hai § k& cdn phai réng néu dung dao cé
dudng kinh 16n.

Vi du, déc tinh ky thuat cia may cho phép
duemg kinh dao cue dai vdi cac dao k& can la 4
inch {(100mm) Néu ca hai 6 dao ké cin déu
rong, duding kinh dao cuc dai ¢ thé dén 5.9
inch (150mm), Bing cdch dung cdc dao cit 1on
hon dudng kinh theo quy dinh, sé lugng dao
thuc su trong 6 dao s& gidm tugng dng.

Cac & dao ké cén phai réng dé
s dung dao qua khd

Chiéu dai dao cuc dai

Chiéu dai dao trong quan hé véi ATC, la
phin nhé ra cua dao cit tir dwomg chudn true
chinh huéng dén chi 1iét. Chidu dai dao cang
1dn, khodng hd truc Z trong khi thay dao cang
quan trong. Su tiép xie bat ky cia dao vei may,
véi do gd, hodc vdi chi ti€t gia cong déu khéong
duge phép. Biéu nay rat nguy hiém, khéng du
thoi gian dé dimmg chu ky ATC, trir khi nhédn

|
[ BUONG CHUAN
,EL% !

| i
%:D CHIEU DAI DAO CAT
7 |

Hinh 13.6. Chiéu dai dao cét.
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cong tdc Emergency, nhung ctng ¢6 thé khang
kip Hinh 13.6 minh hoa chiéu dai dao.

Trong lugng dao cuc dai

Hau hét cdc nha lap trinh déu xét duong
kinh va chiéu dai dung cu c¢dt khi viét chugng
trinh mdi. Tuy nhién, mét s6 nha lap trinh co
thé quén xem xét trong hiigng toan phin cia
dao cat. Trong lugng dao néi chung khong gay
ra sy khdc biét trong 1ap trinh, do hiu hét cie
dao déu nhe hon trong lugng eue dai cho phép.
Ban can nhg ATC la thiét bi ca hoe, do d6 c6
cée gi6l han tdi xdc dinh. Trong lugng dao luon
ludn la trong luong téng cia dao va gis dao ké
cd vong lot, vit,...

Trong khi ga i&p khéng dugc vugt qua
trong lugng dao cho phép

Vi du, trung tdm gia cong CNC ¢6 thé c6
trong lugng dao t6i da cho phép 1a 22 pounds
(10kg). N&u cau si dung dao chi hoi ndang hon,
chang han 24 lb (10.8 kg), ban ciing khoncr
duoe dung ATC, ban phdi thay dao dé bang tay.
True chinh coa mdy eé thé chiu duse dao hoi
nang hon nhung ATC khdng thé. Do thuat ngi
“haoi nang hon” chi ¢6 tinh tuong ddi, cach tit
nhat trong trudng hop nay la khong viot qua
trong lugng dao t6i da cho phép. NEu ¢ nghi
ngd, ban hay xem xét bang cdc dac tinh ky
thudt cia may.

Ghu ky ATC

Nha lap trinh ¢6 thé khong c&n biét moi
chi tiét lién quan dén su¢ van hanh thure t& cua
bo thay dao tu dong (ATC), db kién thue nay
rat hitu ich trong nhiéu dng dung. Mat khac,
ngudi van hanh mdy CNC phai biét chi tiét
tung bude trong chu ki ATC.

Sy trinh bay dudi ddy sé néu rd chu ky ATC
trén trung tam gia cong CNC kiéu dung, nhung
c6 thé hot khde doi v6i mot s6 may. Ban can
nghién atu ky ting buée trong quy trinh van
hanh cia ATC, kién thire nay sé gip gidi quyét
van d¢ ket dao trong khi thay dao. Sy tén that
thei gian do ket dao 14 hoan toan ¢6 thé tranh
duge. Mot s6 mdy c6 chu ky timg bude kha dung
vOi cdng tdc xoay dac biét, thudng ¢ gan hap
chia dao.

Trong vi du nay, bo thay dao vdi hé thong
quay hai nhanh sé dugc st dung, 18y dac cdt ti
vl tri cho thay cho dao dang trong true chinh
cia may.

ATC 14 guy trinh thue thi ede bude theo th
tu khi ham thay dao M06 dugc lap trinh. Moi
buGe duge trinh bay déu ¢ tinh co ban, nhung



khong nhat thiét phdi la tiéu chudn doi véi
ting trung tam gia cong CNC,

1. Truc chinh dinh hudng.
2. & dao di xudng.
3. Thanh hai nhanh quay 60" CCW.

4. Nha kep chat dao {trong hop chua dao va
truc chinhi.

Thanh hai nhanh dich chuyén xudng

Thanh hai nhénh guay 180° CW.

Dao dudc kep chat.

5

3

7. Thanh hai nhanh di1&n.

8

9. Thanh hai nhanh quay 60° CW,
0

Thanh rang tré vé,
11 O dao dilén.

Vi du nay chi cung cap thong tin tong quat
—~ vdi tinh logic co 1hé thich dng vdi timg mdy
eong cu. 86 tay hudng dan sd dung may thuong
néu ré cae chi tigt vé ATC.

Bat ké may cong cu duge su dung, dé thuc
hién ATC: mét cach chinh xac ¢in ¢6 2 dieu kign:

(1 Truc chinh phdi difng tai {vdi ham MO5).
2 Truc thay dao phdi & vi tri gdc (i tii guy chiBu may).

Péi val trung tim gia cong CNC kiéu ding,
truc thay dao la truc Z. trung tam CNC kiéu
ngang la truc Y. Ham MO6 cang ding truc
chinh, nhung ban khong duge tinh dén ham
nay. Ban phai dirng truc chinh vdi ham M0O5
ispindle stop) fruge ki thuce thi chu k¥ thay dao.

S5 van hanh MODL

Tung bude eha chu ki thay dao cdn 6 thé
duge thue thi thong qua MDI (Manual Data
Input — nhap da liéu biang tay), st dung cdc
ham M dac bigt. Cdc ham nay chi duge ding
trong sita chita, bdo dudng, théng qua sy van
hanh MDI va khéng thé su dung trong chuong
trinh CNC. Lgi ich cla tinh nang nay la ¢6 thée
tim nguyén nhéan va giai quy&t van de phat sinh
khi thay dao. Ban nén xem s6 tay hudng dan
ciia timg may dé biét chi tidt vé cac ham nay.

LAP TRiNHK ATC

(6 thé ¢6 nhiéu kha néng lién quan véi bd
thay dao t dong. Mét s6 kha nang quan trong
gém s6 luong dao duge dung, chi s6 dao duge
dang ky cho true chinh (néu ¢6) khi bat dau quy
trinh gia ¢ing, c6 can thay dao bing tay khong,
et ditng dao qua kho khong,..

Trong cic vi du ké ti€p, mot s thy chon sé

duge gi6i thiéu, cdc vi du nay co thé duge su
dung mt cach trye ti€p, néu may CNC su dung
ding dinh dang do, hodc ching c6 thé duge
chink sita phl hgp vél mdi trudng lam viée cu
thé. D81 v6i cac vi du dudi day, mot sd diéu
kian phai duge thidt lap dé hidu chu dé lap
trinh thay dao.

Pé lap trinh ATC thanh cdéng, toan b diéu
cdn thié€t iz dinh dang lap trinh cho ba dao cdt,
dao thi nhdt duge dung, cac dao dude ding ¢
gitza chuang trinh va dao cuéi cung duge dung
trong chuong trinh. D& hidu ré toan bd khaj
niém nay, cac vi du sé chi st dung bén chi 58
dao - mdi chi s6 dac sé biéu thi mol trong bén
dinh dang lap trinh kha dung.

Q@ T01 .. Sugan dao bidu thi dao thir nhat duge ding
trong chudng trinh CNC.

L T2 .. Sy gan dao bifu thj dao bét ky trong chuong
trinh CNC gida dao thif nhat va dao eudr.

3 T03 .. Su gan dao bidu thi dao cudi cing trong
chuong trinh CNG.

2 T99 .. Sy gan dao biéu thi 6 dao rdng.

Trong tat ca cde vi dy d6, s¢ luén ludn su
dung ba dao cdt, 8 dao rong chi dong khi c6 yéu
cdu. Cde vi du nay sé minh hoa khdi niém cua
nhiéu ing dung ATC kha di. M4t tinh hudng cé
theé xay ra la chi st dung mét dao cdt trong
chuong trinh CNC.

Lap trinh mét dao cat

Mot 6 nguyén cong dic biét cd thé chi yéu
cAu mot dao cdt dé gia cong. Trong trutng hgp
a6, dao ¢dt thuong duge ldp trong truc chinh
khi xdc lap méy do do trong chuong trinh
khong can goi hodc thay dao khéac:
01401 (FIRST TOOL IN THE SPINDLE AT
N1 G20

Nz G17 G40 G80
N3 G990 G54 GUOX.. Y..

START)
{ INCH MODE)

{ SAFE BLOOK)

S.. M03 {TOQOL MOTION)

<. TOI hogt ddéng..>

N26 GOO 2.. MD2
N27 G28 Z.. MO5
N28GO0X.. Y..
N29 M30

%

{T01 MACHINING DONE)
{T01 TO Z-HOME)

{ SAFE XY POSITION}
{END OF PROGRAM)

Trif khi thay chi ti&t gia cong, dao nay luon
luén trong truc chinh dé cdt got. ’
Lap trinh nhidu dao cat

Gia c¢dng chi tiét st dung nhiéu dao la
phuong phdp phé bién trén cic mdy cbng cu
CNC. Tiing dao duge dua vaoe truc chinh khi ¢o
yéu cdu, sit dung cac quy trinh CNC khac nhau,
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Thee quan diém lap trinh, cdc phuong phap
thay dao nay khéong tac dong dén phan c4t got
cua chuong trinh, chi tdc dong dén su khoi daw
cua dao {trude khi gia cong) va su ké¢ thic cia
dao (sau khi gia cang).

Nhy da dé cip, dao duge véu ciu chi cé the
dugce thay tu dong néu truc Z ¢ zero mdy {irung
tam gia cong ding) hodc truc Y ¢ zero may
(trung tim gia cdng ngang). Vi tri dao trong cic
true con lai chi quan trong dai vdi s an toan
khi thay dao, khéng duge phép cé su tiép xuc
cua dao cat véi mdy, dé gd. hodc chi tiét. Cdc vi
du Uép theo duge dinh dang cho cde may Kkidu
ding, Mét 6 chuong trinh su dung tra vé zero
may cho £G4t cd cdc true khi két thic dao cit
cudi cung, vi du:

N383 GO0 Z.. M09 {CURRENT TOOL WORK DONE)

N394 G28 Z.. M05 {CURRENT TOOL TQ 2 HOME}
N395 G28X.. v.. (CURRENT TOOL TO XY HOME )
N396 M30 {END OF PROGRAM)

N

VEé ky thudt, khong 6 gi sai trong phuong
phédp nay, nhung ¢é thé t6n nhidu thai gian khi
gia cong hang loat nhiéu chi tigt. Phuong phdp
thuing ding la thuc hién thay dao phia trén vi
tri dao cat cudi cung, hoie dich chuyén dao ra
xa chi tiét, dén vi tri an toan. Phuong phdp nay
dugc minh hoa trong cac vi du gidi thiéu cac
phuong phap khdi dau chuong trinh, lién quan
vO1 cac phuong phap thay dao khic nhau.

Theo ddi cac dao cit

Né&u thao tac thay dao 1a don gidn, cling cé
the dé dang theo doi vi tri timg dac vac thai
di€m bat ky. Trong cdc vi du dudi day sé thuc
hién su thay dao phic tap hon. Su theo déi dao
nao dang cho, dao nao dang trong truc chinh,
¢ thé duge thyc hién bing bang ba ¢Ot véi chi
50 block, dao chd va dao trong true chinh.

Chi s8 block Dao cid Dao trong truc chinh

Dé ghi vao bang nay, ban hay bt dau tis
dinh chuong trinh va tim timg lan xust hién
dia chi T va ham MO06. Moi di7 lieu khéc déy
khong lién quan. Trong vi du 0142, bidng nay
sé dugc ghi dé minh hoa céng dung thuc tidn
cua bang.

Dao bat ky trong truc chinh -
khdng phai dao thif nhat

Pay la phuong phdp lap trinh ATC théng
dung nhat. Ngudi van hanh dat tat cd cée dao
vao hop chua dao, ghi cac xae lap nhung dé lai
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dao cudi cung trong truc chinh. Trén hiyu hét
cdc may, dao nay khéng phai 1a dao th¢ nhat,
nha lap trinh tuong hop phuong phdp thay dao
nay trong chuong trinh. Vi du ti€p theo 6 le 13
mét trong cdc doan chuong trinh hiu dung
nhat treng cong vide hang ngay. Moi hoat déng
déu duge ligt ké trong phan ghi chi:

01402 {ANY TOOL IN SPINDLE AT START}

(**** NOT THE FIRST TCOL A

N1 G20 { INCH MODE}
N2 G17 G40 680 TO1 (GET T01 READY)
N3 MO6 {(TO1l TO SPINDLE}
N4 GIOGE4 GO0 X..Y.. §., MO3 TO2

{T02 READY)}

N5 G43 2., HO1 M08 (APPROACH WORK)

<. T01 dang lam viée... >

N26 GOO Z. . M09
N27 G28 z.. M0OS
N28 GOO X. . V..

{TO1 MACHINING DONE)
{TO1 TO Z HOME}
{SAFE XY POSITION)

N29 MO1 {OPTIONAL STOFE)
N30 ToZ2 {TO2 CALL REPEATED)
N31 M06 {TO2 TO SPINDLE}
N32G30 GO0 GS4 X.. Y., S.. M03 TO3

{TO3 READY)

N33 G43 2.. HOZ MO8 {APPROACHE WORK }

<. T02 dang lam vigc... >

N46 GOO Z. . MOS
N47 G28 7. . MOS
N48 GOO X.. Y. .

{T02 MACHINING DONE)
{TG2 TC Z HOME )}
{SAFE XY POSITION)

N49 M0O1 {OPTIONAL STOP)

N30 TG3 {TC3 CALL REPEATED}

N531 M06 {T03 TO SPINDLE}
N52 GO0 GO0 G54 X.. ¥.. §,. M0O3 TO1

{TO1 READY)

HO2 MO8 (APPROACH WORK }

N53 G437, .

<.. T03 dang lam vige .., >

N66 GO0 Z.. M09
N67 G28 2, . MOS
N6B GOOX,. ¥..
N63 M30

%

{T03 MACHINING DONE)
{TC3 TO Z HOME)

{ SAFE XY POSITION}
(ERD OF PROGRAM)

Bang 13.1 néu rd trang thai cia cdc dao cit
chi d61 vdi chi tiét thi nhat, “?” bidu thi chi s&
dao cdt bat ky.

Bang 13.1. Thu tv dao gia cong chi iét the nhat

Chi s& block | Daa danp chg | Dae trong fryc chinh
N1 ? ?
N2 01 ?
N3 ? T01
N4 102 TO1
T01 BANG LAM VIEC
N30 T02 T01
W31 T01 T02




Chi 58 blogk | Dao dang chi | Dao trang truc chinh
N32 103 102
T02 BANG LAM VIEC
50 T03 T2
N5t 102 T03
N52 101 703
T03 DANG LAM VIEC

Khi efii tiét that hai duge gia cong va chi tiit
ke tidp bat ki, su theo doi dao la lién tuc va
duge dun gian hda. Ban hay so sdanh Bang 13.2
vl Bang 13,1, trén Bang 13.2 khong ¢6 dau

hoy 77

Bang 13.2. Thu tv dao gia céng chi tiét k& 1iép.

phé bién khi lap trinh ATC. Dao tha nhat
trong chuang trinh phai dugc tdi vao truc chinh
khi xdc lap mdy. Trong chuong trinh, dao thyd
nhat duge goi dén vi tri ¢hd trong khi dao cwdi
cung, khong phdi dao dau £ién. Sau do, su thay
dao sé duge véu cau trong cic block cudi cua
chuong trinh. Dae thif nhat trong chugng trinh
phdi 1& dao ddu tién doi v4i miol chi 8t trong
mat me (dgt) gia cong.

01403
N1 G20
N2 G17 G40 G8C TO2

N3 G0 G54 GO0 X.. Y.. 8.. MO3
N4 G43 2. . HO1 MO8

{FIRST TROL IN SPINDLE AT START)
{INCH MODE)
(GET TOZ READY)}

{APPROACH WORK)

<. 701 dang lam viée... >

NZ26 GO0 Z.. MO9
N27 G28 Z.. MO5
N2BGOOX.. Y.,

{T01 MACHEINING DONE)
(T01 TO Z HOME)
(SAFE XY POSITION)

N29 MO1 {OPTIONAL STOP)
N30 TO2 (TO2 CALL REPEATED}
N3l M06 (T02 TO SPINDLE}
N32G90GS54 GO0 X.. ¥.. S5.. M03 TQ3

{T03 READY)

N33 G43 Z2.. HO2 MO8 { APPROACH WORK)

< .. T02 dang lam viée ... >

N46 GOO Z.. M09
N47 G28 Z.. MOS
N4B GOO X.. Y..

{T02 MACHINING DONE)
{T02 TO 2 HOME)
{ SAFE XY POSITION}

Chi sé block | Dao dang chi | Dao trong trug chinh
N1 T01 T03
N2 T01 T03
N3 T03 To1
N4 T02 01

TD1 DANG LAM VIEC
N30 T02 T01
N31 T01 102
32 T03 102
T02 DANG LAM YIEC
NS0 T03 102
N51 102 103
h52 TO1 T03
703 DANG LAM VIEC

Cdc vi du da néu ¢ day déu sit dung phuong
phap nay hodc cé thay déi chit it. Bai voi hau
hét cac cong viée, ed 1é khong can thay dao ¢ vi
tri an toan XY, néu khu vue lam viée khang bj
can trg. Ban hay nghién edu phuong phdp nay
trude dé hiéu rd hon vé logic ciia mot s06 phuong
phdp tién tién hon.

Ban hay c¢hi y mét s& chd thich d&i vdi
chuong trinh vi du 01402, Ban can luén ludn
lap trinh dimg tuy chon MO1 ¢ruge su thay dao
- s& dé dang hon khi dung lai dao nay. néu can.
Ngoai ra ban hay chu ¥ phan bit dau cua ting
dao déu ¢6 su tim kiém dac ké tiép. Dao trong
block chita chuyén dong thuy nhat da duge goi
sin — ban hay so sanh block N4 vdi N30 va
N32 véi N50. C6 hai ly do dé& lap lai su tim
ki¢m dao ¢ phan dau cia Ling dac. Thi nhat,
chuong trinh dé& doc hon (bi&t dao sé dén truc
chinhy; thi hai, cho phép su ldp lai dao do, bat
ké daoc nac dang treng truc chinh.

Dao thif nhat trony truc chinh

Chuong trinh ciing ¢d thé bit dau vdi dao
thit nhat trong truc chinh. day la su thye hanh

N49 MO1 {QPTIONAL STOP)
W50 TO3 {T03 CALL REPEATED)
N51 M6 (TO03 TO SPINDLE}

N52 G0 G4 GOOX.. Y.. 8.. M03 TO1l

{T01 READY)

N33 G43 Z, . HO3 MO3 {APPROACH WORK)

< ... TO3 dang lam viée ... »

N&6 GOOD Z.. M09
Nb67 G28 Z., MO5
N68 GOOX.. ¥..

{T03 MACHINING DONE)
{T03 TO Z HOME)
{SAFE XY POSITION)

NES M06 {T01 TO SPINDLE}
N70 M30 {END OF PROGRAM)
%

Phuong phdp nay van cé nhuge diém. Do
ludn luén c6 dao trong truc chinh, dao c6 thé
gay can trd trong khi ga Iap hoac thay chi tiét.
Giai phap la lap trinh sy thay dao sao cho
khong cé dao trong truc chinh trong khi ga lap
chi tigt tdidu kién truc chinh réng)

Khéng co dao trong truc chinh

Truc chinh rong khi bat diu va két thic gia
cong chi tiét s& ¢6 nang sudt thip hon so véi
khi khéi dong di co dao thd nhat trong truc
chinh. Thém moét lan thay dao sé ting thai
gian chu ky. True chinh rong khi khoi dau chi
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duge st dung khi ¢6 ly do chinh déng, ching
han khdi phuc khoang tréng phia trén chi tiét
n6i dao chiém chd. Khodng trong nay cé thé cé
ich, vi du dé thdo chi tiét ra ngoai bang moc
treo hodic toi nang. Pinh dang lap trinh trong
truong hgp dé khong may khde biét so vdi vi dy
trude, nhung phdi thén: mée ldn thay dao & cudi
chuong trinh. Sy thay dao nay dua dao tho
nhdt trd lai truc chinh, dé¢ bio dém chuong
trinh lap lai mét cdach 6n dinh.

01404 (NG TOCL IN SPINDLE AT START}
N1 G20 {INCH MODE)
N2 G17 G40 G880 TD1 {GET TO01 READY)
N3 M06 (T01 TO SPINDLE)

N4 GO0 G54 GO0 X.. Y.. 8,. M03 TO2
{T02 READY}

N5 G43 Z, . {APPROACH WORK}

HO1 M08

< ... TOI dang fam vige .. >

N26 GO0 Z.

. M09 (T01 MACHINING DONE)
N27 G28 Z.. M0OS {TO1l TO Z HOME}
N28 GOOX.. Y., {SAFE XY POSITION)
N29 M01 {OPTIONAL STOP)
N30 T0Z2 {T02 CALL REPEATED}
N31 MO& (TO2 TO SPINDLE}
N32 G90 G54 GO0 X.. Y., S.. MO3 TD3
{(T03 READY)

N33 G43 Z_. HOZ MOB {APPROACH WORK)

<... T02 dang lam viéc .. >

H46 GO0 Z. .

M09 {T02 MACHINING DONE}
N47 G28 Z.. MOS {(T02 TO Z HOME}
N48 GO0 X.. Y., {SAFE XY POSITION)
N4S M0l {OPTIONAL STOP)
N50 TO3 {T03 CALL REPEATED)
N51 M0O6 {T03 TO SPINDLE}
N52 GI0 G54 GO0 X.. ¥Y.. 5.. MO3 799
{T99 READY)

N53 G43 Z.. HO3 M08 (APPROACH WORK )

<... T03 dang lam viéc... >

N66 GO Z..

HMOS (T0O3 MACHINING DONE)
N&67 G28 Z. . MO5 (TG3 TO Z-HOME)
N&6B GO0 X.. ¥Y.. {SAFE XY POSITION)
N&3 MO6 {T98 TO SPINDLE}
N70 M30 {END OF PROGRAM}

2,
@

Dao thif nhat trong truc chinh
vdi sy thay dao bany tay

Trong vi du k& ti€p, dao thit hai dai dién
cho dao bat ky ¢ khodng giiza chuong trinh si
dung khéng dudi ba dao cdt. Dao nay ¢ thé
qua nang hodc quéa dai va khong thé phan do
thong qua chu ky ATC, cin 14p bing tay. Su
thay dao nay cé thé do ngudi van hanh thire
hién, nhung chi véi chuong trinh hé tru thay
dao bing tay. BE dat duge didu nay, can sit
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dung su ding chuong trinh MO0 véi dong ghi
chi hgp 1y, mé ta 1y do tam ding. Su dung tuy
chon MO1 khéng an toan, ban nén ding M00,
do lénh nay lu6n luén dung mdy khéng can sy
can thiép cua nguiri van hanh.

Ban hdy theo d61 vi du trude mét egch can
than, dé hiéu phuong phap thay dao bing tay
khi dao thit nhd't trong true chinh. T02 trong vi
du nay sé duge ngudi vin hanh CNC thay bang
tay.

01405 {FIRST TOOL IN SPINDLE AT START)
N1 G20 { INCH MODE)
N2 G17 G40 GBO TS9 (GET T93% READY )

N3 G0 G54 GO0 X.. Y.. S..
N4 G43 Z.., HO1 MO8

M03
(APPROACH WORK)

<.TO! dang lam viée. >

N26 GOO 2.. MDS {T01 MACHINING DONE)

N27 G28 Z.. M0OG {(T01 TQ Z HOME)
N28 GOQ X.. Y.. {SAFE XY POSITION)
N29 MO1 {OPTICONAL STOP}
N30 T99 {T99 CALL REPEATED)
N31 MO65 {T9% TO SPINDLE)
N3z T03 {T03 READY}
N33 MO0 { STOP AND LOAD T02 MANUALLY)

N34 GI90 G54 GOOG X.. Y., S.. M03
{NQ NEXT TOOL)

N35G43 Z.. HO2 M08 {APPROACH WORK)

<... T02 dang lam viéc... »

N46 GO0 Z,. M09
N47 G2B Z.., MO5
N4B GOOX.. Y..

{T02 MACHINING DONE)
{(T02 TO Z HOME}
{SAFE XY POSITION)

N49 M19% {SPINDLE CRIENTATION)
N30 MOO {STOP AND UNLOAD T02 MANUALLY }
N51 T03 {T03 CALL REPEATED)
N52 M06 {TO3 TQ SPINDLE)
N53 @GS0 GS4 GO0 X.. Y,. S.. M0O3 TO1

{TO01 READY)

N54 G43 Z.,. HO3 MOB {AFPPROACH WORK )

< .. TO3 dang lam viéc ... >

N66 GO0 Z. . M09
N67 G28 7. . MOS
N68 GO0 X.. Y..

(TO1 MACHINING DONE}
{T03 TO Z HOME}
{SAFE XY POSITION)

N6S MO1 {OPTICNAL STOP)
N70Q0 MO6 {T01l TO SPINDLE)
N7T1M30 {END OF PROGRAM)
%

Ban hdy cha y ham M19. Ham nay dinh
hudng truc chinh dé€n ding vi tri nhu khi s
dung chu ky thay dao tit dong. Ngudi van hanh
CNC sau d6 c6 thé thay dao hién hanh bing
dao ké tiép va van duy tri hudng vi tri dao.
Bieu nay la rat quan trong déi véi cde chu ky
doa khi luGi cdt can duge dinh vi cdach xa bé
mat da gia céng. N&u dung cian doa dang
thanh, ean chinh thdng hang véi diu cit.



Khong cé dao trong truc chinh vai
sy thay dao hang tay

Chuong trinh mau dudi day la bién thé clia
vi du trude, nhung khong c¢é dao trong true
chinh khi chuong trinh khdi déng.

01406 {NC TOOL IN SPINDLE AT START)
N1 G20 {INCH MODE}
N2 G17 G40 GB0 TO1 {GET TO1 READY)
N3iMO6 {T01 TO SPINDLE)

N4 G90 G54 GO0 X. ., Y.. 8.. M0O3 TS99

{(T9% READY)

NS G43 Z.. HO1 M08 {AFPROACH WORK)

<. TO! dang lam viéc.. >

N26 GO0 Z.. MO9S
NZ27 G28 Z.. MOS
NZ2B GO0 X.. ¥Y..

{T01 MACHINING DONE}
(TO1 TC Z HOME)
{SAFE XY POSITION)

N29 MO1 {OPTIONAL STOP)
N30 TS99 {T99 CALL REPEATED!
N3l M06 {T99 TO SPINDLE}
N32 T03 {T0O3 READY)
N33 MO0 {STOP AND LOAD T02 MANUALLY)

N34 GSO G54 GO0 X.. ¥.. 5., M0O3

{NG NEXT TOOL)}

N35 G43 Z.. H02 M08 (APPROACH WORK)

< ... T02 dang lam viée ... >

Nd6 GO0 Z.. M09
N47 G28B Z.. M0OS
N48 GOO X.. ¥Y..

{T02 MACHINING DONE}
{T02 TO Z HOME)
{SAFE XY POSITION)

N49 M18 {SPINDLE ORIENTATION)
N50 MO0 {STOP AND UNLOAD T02 MANUALLY)
N51 TO3 {T03 CALL REPEATED!
N52 M0& {T03 TC SPINDLE)

N53GI0 G54 GOO X, . ¥.. 5.. M03 T99
{T95 READY)

N54 G43 Z.., HO3 M08 {AFPRCACH WORK}

<. T03 dang lam vige... >

N66 G0Q 2.

. M39 (T03 MACHINING DONE}
N&67 G28 Z.. MQO& {TO3 TO Z HOME
N6B GDO X.. Y.. (SAFE XY POSITION}
N6 MD1 {OPTIONAL STOP)
N70 M06 {T95 TO SPINDLE)
N71 M30

(END OF PROGRAM)

)
B

Dao thif nhat trong truc chinh va
dao gqua kha

Bo6i khi edn phai ding dao ¢6 dudng kinh
hoi 16n hon so vdi dace tinh ky thuit cia miy
cho phép. Trong trudng hgp dé, dao qud khé
phdi trg vé ding 6 dao cii trong hép chia dao
va hai 6 dao k& cdn phdi réng. Ban khéng duoe
dung dao qud ndng. Trong vi du 01407, dao
lan 1la T02.
01407
N1 G20

{FIRST TOOL IN SPINDLE AT START)
{INCH MCDE)

N2 G17 G40 GBO T99
N3 GS G54 GOO X. ., Y.. 8.
N4 G43 Z.. HO1 MO8

(GET T899 READY)
. MO3
{APPROACH WORK)

<... TO1 dang lam vige... >

W26 GO0 Z2.. M09
N27 G28 2., MO5
N28 GOO X.. ¥Y..

{TO1 MACHINING DONE)
{T01 TO Z HOME}
{SAFE XY POSITION}

N29 MO1 {OPTIONAL STOP}
N30 T99 {T95 CALL REPEATED}
N31 MO& {T99 TO SPINDLE)
N32 102 {T0Z READY)
N33 MO6 (T02 TO SPINDLE)

N34 G30 G54 GOO X.. Y.. S.. M03
{NO NEXT TQOL)

N35 G43 Z,. HD2 MO8 { APPROACH WORK)

<.. TO2 dang lan vidée . >

N46 GOO Z.. MDY
N47 G28 Z.. MO5
N4B GOOD X.. ¥..

{T02 MACHINING DONE)
(T02 TO 2 HOME)
{SAFE XY POSITION)

N49 MO1 (OPTIONAL STOP}
N50 M06 {T02 OUT OF SPINDLE TO THE SAME

POT)
N51 TD3 {T03 READY)
N532 MO6 (T03 TO SPINDLE}

N53 G390 G54-GO0 X.. Y.. 8.. M03 TO1
{T01 READY}

N54 G423 2,. H03 M08 { AFPROACH WORK}

< ... T03 dang lam vide ... >

N66 GOO 2. . MO9S
N67 G2B Z.. M05
N68 GOO X, . Y..

{T03 MACHINING DONE)
{T03 TO Z HOME)
{SAFE XY POSITION)

N69 MO1 {(QPTIONAL STOP)
N70 M06 {(T01 TO SPINDLE}
N71 M30 {END OF PROGRAM)
%

Khong co dao trong truc chinh va
dao qua kho

Py la phién ban thay dao ké tiép, gid thigt
khong ed dao trong truc chinh khi chuong trinh
khgi dong, véi dao ké tiép {on hon mét cach
hgp 1y se v6i dutng kinh dao cuc dai cho phép.
Trong trudng hgp nay, dao qua khd phdi trd vé
ding 6 dao ca. Pitu quan trong 13 cdc 6 dao k&
bén phai rong (khdng chita dao).

Ca hai dao k€ can trén hdp chia dao phai réng dé
& gitta ¢o thé chiia dao qua khd '

Trong vi du 01408, T02 la dac qua khd

¢l408 {NQ TOOL IN SPINDLE AT START)
N1 G20 {INCH MODE)
N2 G17 G40 G80 To1 {GET TO1 READY)
N3 M0O6 (TO1 TO SPINDLE)
N4 G0 G54 GODX.,. ¥Y.. 5.. M0O3 TS99

{T29 READY)

N5 G43 Z.. HO1 MO8 { APPROACH WORK)



<.. TOl dang lam viée... »

N26 GROQ Z.

. M09 {(T01 MACHINING DONE}

N27 G28 2.. M0O5 {T01 TO 2 HOME}
N2B GO0 X.. ¥.. {SAFE XY POSITION}
N29 M01 {OPTIONAL STOF}
N30 T99 {TS% CALL REPEATED)
N3l M06 {T%9 TO SPINDLE})
N3izZ2 T02 {T02 READY)
N33 M06 {(TOZ2 TO SPINDLE)
N34 GO0 G54 GDO X.. Y. . S.. MO3 (NO NEXT TOOL)
HOZ MO8 (APPROACH WORK)

N35G43 Z. .
<... T02 dang lam viée... »

Nd6 GO0 Z. .

MO3 (T02 MACHINING DONE)
N47 G282 2. . MBS {TQ2 TC Z HOME)
N4B GO0 X.. Y.. {SAFE XY POSITION)
N4% MO1 {CPTIONAL STQP)
N50 MO06 (TD2 OUT OF SPINDLE TO THE SAME PQT)
N51 TO3 {(T03 READY)
N52 M06 {TC3 TO SPINDLE)
N33 G0 G54 GO0 X.. Y., .. MO3 T99 (T95 READY)

HO3 MO8 { APPROACH WORK)

N54 G43 7.,
<. T03 dang lam vige . >

N66 GOO 2.

. MDS {TU3 MACHINING DONE}
N67 G28 Z.,. MO5 {T03 TO Z HOME )
N&68 GOOX.. ¥Y.. {SAFE XY POSITION)
N&9 MO1 {OPTIONAL STOF)
N70 M06 {T99 TQ SPINDLE}
N71 M30 {END OF PROGRAM)
%

Cdc vi du néu trén minh hoa mét s8 phuong
phdp 1ap trinh ATC. Nhiém vu nay khong khé

néu hiét rd co ché thay dao trén trung tam gia
chng.

HAM T BOI V61 MAY TIEN

Cho dén phdn nay da trinh bay ham dung
cu cit dap dung cho trung tam gia cong CNC.
Cac may tién cing st dung ham T nhung véi
cAu tric hoan toan khic.

Tram dao trén may tién

May tién bang mdy nghiéng sif dung hac
dao da gidc gitr 14t ca edc dao cit trong va
ngoai trén cdc 6 dao dac biét. Cae tran dao nay
tuang tu hop chita dao trén trung tam gia cong,
cd thé chita 8, 10, 12 dao heac nhiéu hon (Hinh
13.74

Do moi dao cdt déu duge git trong mot tram
dao, dao duge chon dé cdt got sé ludn Juen dich
chuvén cung vdi tt ea cic dao khac vao khu
vifc lam viée. Pay co thé 1a thiét ké da lac hau
nhung van con théng dung trong cang nghiép.
Do ¢6 thé xay ra kha nang va cham giira dao va
may hodc chi ti€t gia ¢dng, can rat cdn than
khong chi vdi dao cit dang hoat déng ma con
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Hinh 13.7. Tram dao hink bat gidc (8-canh) trén
may tién.

vGitat ed cac dao khde trong tram dao d€ tranh
sif va cham khong dang ¢d.

Phan dd dao cat

bé lap trinh sy thay dao hodc A8 phan do
dao cdt vao vi tri hoat déng, ham T phai duge
1ap trinh theo dinh dang thich hop. Bé&i véi
mdy tién CNC, dinh dang nay goi dia chi T,
tiép theo la bén chi s6 (Hinh 13.8),

T'DL;F

Chi 58 bu MON dao (ludi cit)

-~—GHl s8 & dao, bl dang HINH HOC dao

Hinh 13.8. C3u tric chi 56 dac 4-chif 56
déi véi may tién CNC.

biéu quan trong la hiéu ré ham nay. Bén
chit s6 duge chia thanh hai edp chiz sa, thay vi
bén chit s6 riéng ré. Co6 thé bo qua cdc sd zero
dung trude trong ting cap chit s6. Moi cap chit
56 déu 6 ¥ nghia riéng:

Cap thu nhdt (chit 86 tha nhat va tha hai)
diéu khién tram phan d¢ dao c4t va su bd dang
hinh hoc,

o Viduy

TOIxx = chon dao cit 1ap trong vi tri 1 va

kich hoat bu dang hinh hoc s6 1.
Cap thu hai (chit 5§ thi ba va tha tn didu
khién bu mén dao cdt duge dung véi dao da
chon.
S Vidu

Txx01 - chon s& dang ky bl mén dao 13 s6 1



Thudmg 6 théi quen tuong hop cac cdp nay,
néu ¢ thé, Vi dy ham T0101 s& chon s6 1 trén
tram dao, s6 1 ba dang hinh hoc va s 1 bu mon
dao tuong ing. Binh dang nay dé nhé nhung
chi dugc st dung néu ¢6 médt sé bi duoe gdn cho
chi 88 dao cit.

Néu hai hoge nhidu s6 b mon dao duge dung
cho mdt dao, khong thé tuong hop hai cip s6.
Trong trutug hop d6, can lap trinh hai hodge
nhiéu s8 bi mon dao cho cang nigi chi si tram
dao.

= Vidy;
TG101 Tram dao 01,
bl dang hinh hoc 01 va bu mon dao 01
= Vidu:

T011% Tram dao 01,
bu dang hinh hoe 01 va by mon dao 11

Cap chd s thd nhat luén luan 1a chi s&
tram dao va chi 86 bl hinh hee. Céc vi du nay
gia dinh bt mon dao 11 khéng diing cho dao cit
khae. Néu dao 11 duge dung véi d bi: 11, can
chon chi 86 bu mon dao thich hgp khae, vi du
21, va lap trinh la T0121. Hau hét cac b didu
khién déu ¢ khong dudi 32 56 déng ky bu dang
hinh hoc va 32 s6 dang ky bu mén dao.

Céc gid tri bl ¢6 thé dp dung cho chuong
trinh tién CNC bang cach dang ky gid tri cua
chung vao offset registers (dang kv dé bu).

BANG KY BD DAO CAT

Thuat ngir Offset (bu) duge dung cho hai
truong hgp geometry offset (bh dang hinh hoe)
va wear offset (bl man dao). Vay offser la gi? Su
khdc biét giita ching?

Trén hién thi OFFSET cia bd didu khién
Fanuc, cé suf lua chon gitta hai man hinh, chung
¢6 hinh thite rd? giéng nhau. Tha nhat 1a man
hinh Geometry Offsei va thit hai Wear Offset.
Cdc Hinh 139 va 13.10 minh hea hai man
hinh nay v4i edc muc nhap mau.

OFFSET - GEOMETRY

No. IX-OFFSET| Z-OFFSET { Radius Tip
01 -8.4290 -16.4820 [ 0.0313 | 3
02 | -B.4570 -14.7690 [ 0.0000 { O
03 | -8.4063 -16.3860 | 0.0156 | 3
04 | -84570 -12.6280 | 0.0000 | ©
05 -8.4350 -16.4127 1 0.0000 | 0
06 -9.8260 -132135 | 0.0313 | 2
07 0.0000 0.0000 00000 | O

Hinh 13.9. Vi du vé man hinh hi€n thi GEOMETRY

OFFSET - WEAR

No. | X-OFFSET | Z-OFFSET | Radius Tip
g1 0.0000 0.0000 0.0313 | 3

02 0.0000 0.0150 0.0000 | O

03 0.0036 0.0000 0.0156 | 3

04 0.0000 -0.0250 0.0000 | O

05 0.0010 -0.0022 0.000C | O

08 -0.0013 0.0000 0.0313 | 2

07 0.9000 0.0000 0.0000 | O

Hinh 13.10. Vi du vé man hinh hién thi WEAR

Geometry Offset

Chi s8 bu hinh hoc [uén luén trung véi chi
$6 tram dao. Ngutsi van hanh do va dién cdce gid
tri bu hinh hge che moi dao cdt duge dung trong
chuong trinh.

Gia tri b0 GEOMETRY {hinh hoc) ludn ludn do ti
vi tri zero clia may

Khodng cdch tu vi tri zero mdy phan anh
khoang cdch tit diém quy chi&u dac dén diém
quy chi&u chi tiét gia cong. Hinh 13.11 minh
hoa sur do gia tri b hinh hoe cho dao edt ngodi.

@ -
Moi dao

BO chidu 2

TOH01

Bi chidu X

Hinh 13.11. Bu hinh hoc dao cét (tién) ngoai

Moi gia tri X déu cé gia tri dwong kinh va
dugc luu theo s6 ¢m d8i vdi may tién sau, kidu
bing mdy nghiéng. Cac gid tri truc X cling la
am {cd thé dung gid tri duong nhung khéng
thudn tién). Phuong phdp tinh gid tri bi hinh
hec duge trinh bay trong cong nghée ché tuo
may, khdng thuge linh vuc lap trinh.

Hinh 13.12 minh hea phuong phap do dé bu
hinh hoc cho dao cdt trong.

Kha nang thit ba lién quan dén sy bi hinh
hoc duge minh hoc trén Hinh 13.13, néu 1o sy
bu hinh hoe dp dung cho dung cy edt duoe dung
trén dutng tdm truc chinh (tai vi tri X0). Cde
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Bu chidu 2

E%%;Egzzza Bu chidu X
- ¥

Hinh 13.12. Bo hinh hoc dae cét (doa) trong

TO606

Bu chigu X

Hinh 13.13. By hinh hoc dao cat theo dudng tam
(khoan)

dung cu cat nav bae pdém mai khoan tam, mui
1

khoan, tard ren, chudt, . Gia tri bu theo true X
cua ching sé luén ludn nhu nhau.

Weanr Ofiset

Khi viét chugng trinh CNC, cic kich thude
duge ding trong chuong trinh 1a kich thude
irén ban vé hoan tat. Vi du. kich thude 3.00
inch duge lap trinh 1a X3.0. S& nay khéng phan
anh cde dung sai kich thude. Cde mue nhip
chuong trinh X3.0, X3.00, X3.000, va X3.0000
déu cd két qua hoan toan nfiw nhau. Can lam gi
dé duy tri cdc dung sai kich thuge? Can lam gi
vdi dao ciat bi mon nhung van con tét dé gia
cong thém vai chi Liét? Cau tra lai 1a didu
chinh, tinh ¢hink, quy dao dao ¢t dé phu hgp
vl cac digu kién cdt got. Ban than chuong
trinh khéng thay déi, chi 4p dung Wear Offset
bt mon daol cho dung cu cat dd chon.

Gid tri bu MON DAO la hiéu sb gilfa gia tri duogc lap
trinh va Kich ¢ do thuc té cla chi tiét gia céng. .

(314 tr: bo mon dao chi ¢é mdt mue dich -
b gitta gid tri lap trinh, vi du dugng kinh 3.0
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fi
/ ;’/- Quy dao bl

N~ Quy dac
chudng trinh

Hinh 13.14. Quy dao dao dugc fap trinh va quy dac
dao vdi sy by moén dao

inch, va kich thudce thue duge do khi kiém tra,
vi du 3.004. Higu s0 -.004 dugc nhip vio bi
dang ky bia mon dao. Pay 1a gia tr1 ba chuyén
biet edp cha sd thi hai cia ham dung cu cit
trong chuong trinh. Do chuong trinh su dung
cdc gia L1 dudng kinh theo truc X, gid tr1 ba
cing duge nhip cho duirng kinh. Cdc chi tiét
nay rat hou ich déi voi nguai van hanh CNC va
nha lap trinh.

Biéu chinh wear offset

Pé minh hoa khai nidm dieu chinh bl mon
dao trén may tién, T0404 trong chuong trinh
s& duge dimg lam vi du. Muce dich la dat duge
duirmg kinh ngoai 2.0 in va dung sai =.0005.
Gia tr1 ban déu cia d6 bu mon dao trong bd
dang ky TXX04 s& la zero. Phian nay cua
chugng trinh ¢é dang nhu sau:

N3l M01

K32 TD400 M42

N33 G956 3450 MO3

N34 GO0 G42 X3.0 20.1 T0404 MO8
N35G01 Z2-1.5F0.012

Nie ...

Khi kiém tra (do} chi tiét gia cong, k&t qua
sé la moét trong ba kha ndng:
2 Kich thudc ding
d  Kich thudc du
I Kich thudc thidu

Neéu chi tiét duge do ding hich thudc, sé
khéong ¢dn su can thiép. Sy ga lap dao va
chuong trinh hoat déng chinh xac. Néu chi tiét
qud kich thude, thudng c6 thé cat lai khi gia
cong dudng kinh ngod:. D81 vei duong kinh
trong, sé ap dung ngucdc lai. Sy cit lai ¢6 thé
gay hu hai do bong bé mit. Néu chi tiét bi
thicu kich thude, sé trd thanh phé pham. Muc
dich 14 tranh thiéu kich thude cho cic chi tiét



Rt tiep. Biang dudi day liet ké két qua kiém tra
vi’l moi khad nang co thé xday ra;

Do Budng kinh ngodi | Buwdng kinh trong
DUNG kich thuéic Tél Tot
DU kich thutc Co thé cat lai Phé phdm
THIEU kich thuoe Phé phim Co thd cit laj

Du chi tiét bi thiét hay du kich thude, van
¢6 bién phap dé tranh didu nav xay ra. b6 la
diéuw chinh gid tri bt mon dao. Vi du nay dung
cho dudng kinh ngodai.

budng kinh ngoai X3.0 trong vi du nay, khi
dd o thé co k&t qua la 3.004, c¢6 nghia la qua
kich thude idudng kinh) 0.004 in. Ngudi vin
hanh, ¢é trach nhiém diéu chinh gid tri bu, sé
thay doi gid tri 0.0000 hién hanh troug thanh
ghi X bt mon dao 1& 0.0040. Lan cat k& Liép sé
lam cho chi tiét ¢6 két qua do trong pham vi
dung sai cho phép.

Néu chi tiét bi thiéu kich thude, vi du
2.9990 in, g4 tri bu man dao phai diéu chinh la
+.0010 theo chiéu duong trén truc X, chi tiét
vira do b1 loai bho.

Nguyén tic diéu chinh bu mon dao 12 logic.
Neéu duong kinh da gia cang lon hon kich thude
ban vé cho phép, su bu mon dao duge chinh
theo gia tri dam, huéng dén duong tam truc
chinh, va nguue lai. Nguyén tidc nay ap dung
cho dutng kinh trong va dudng kinh ngoai. Sy
khédc biét thue tién duy nhat la dung kinh
ngonai bi du va dutrng kinh trong bi hut ¢d thé
cat lai. Chuong 33 sé trinh bay chi tiét vé bu
mon dao.

fac xaclapRvaTl

Cdc mue cudl cung 1a 6t R va oot T
(Geonetry va Wear). Cac ¢6t man hinh b nay
c¢hi htru dung trong khi gd lap. Cof R 1a cot ban
kinh, 4t 7' 1a ¢ft dinh hudng mii dao cat (Hinh
13.151%

™

TO
“— BAN KINH

Hinh 13,15, Cdc chi s& dinh hudng mi dao toy y
duge dung vdi sy bu ban kinh mii dao (ché dé G41
hoac G42)

Nguyén tdc chinh s dung cde ¢jt R va T 1a
ching chi ¢d hiéu lue trong ché do bu bdn kinh
mai dao. Néu khéng ¢é G41 hoae G42 trong
chuong trinh, gid tri trong cdc cét nay sé khang
xuiit hién. Néu ding lénh G41/G42, cde gid tri
khdc zero d&i véi dao cdt dé phai duge xdc lap
trong ca hai cot. Cot R yéu cau bdn kinh mai
dao cla dung cu cat, cdt T yéu cdu chf sd dinh
huing midi dao cua dung cu cat. Ca hai lénh sé
duge trinh bay chi tiét trong Chuong 29, Cae
han kinh mui dao phé hién khi tién va doa bao
gom:

1/84 inch = .0156 hodc 0.4 mm

1/32 inch = .0313 hoac 0.8 mm

3/864 inch = .0469 hodc 1.2 mm

Cac chi s mini dao Ja thy v va biéu thi chi
56 dinh huéng dao cat duge dung dé tinh todn
gia tri bu ban kinh mui dao, bat ké xdc lap dao
trong tram chita dao cét.
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CAC DIEM QUY CHIEU

Trong cac chuong truge da trinh bay quan
hé co ban gita hinh hoe may va ga lap chi tiét,
nha ldp trinh CNC lam viéc trong méi truéing
chinh xdc, cdc quan hé todn hoc la rat quan
trong.

(G4 ba moi trudng chinh trong lap trinh dai
hei thiét 14p cdc quan hé todan hoc:

Mibi lrudng Quan hé
fay May ctng cu + hé théing diéu khign (b CNC)
Chi tigt Chi tigt gia cBng + Ban v8 + Vit ligu
Dao cat Gia qilf dao + dung cy cii

Méi mbi truong nay déu déc 1ap v6i nhau.
Né&u quan hé 1a chua rd rang, ban hay xem xét
cde ngudn cua tiing méi trudrng:

QO MAY CONG CU cla nha ché tao, thung khong cb bo
didu khién va dung cy cét.

...m@i trudng nay ludn lubn k8F hop véi ...

QO HE THONG PIEU KHIEN dugc ché tao tif cong ty chuyén
mén hoa v8 (ng dung dign tlr cho may cong cu. Ho
thuing khdng ché 1an may cong cu hodc dung cu cit.

3 CHI TIET (gia cong; 12 thigt k& ky thuat dac this dugc
thyc hién trong cfng ty khang ché tao may cong cu. hé
thdng diéu khién, dao cat va gid git dao.

O DUNG CU CAT do cong ty chuyén mén ché tao, ¢o hodc
khiing ché tao cac ¢an dao. Cac cdng ty nay khéng ché
tao may ¢Bng cu va hd théng didu khign.,

Cdc ngudn nay phai tuong hep véi nhau khi
khach hang mua mdy cong cu. Thiét ké ky
thudt (chi ti€t) phai duge gia cong trén mdy
cong cu tor mbt nha ché tao, sit dung hé thang
diéu khién ciia nha ché tao khac, dao cdt cda
cbng ty khde, va gia gid dao tif ngudn thi tu.
Cde ngubn nay tuong ty dan nhac gdm cdc
nhac céng chua tiing choi cung nhau. Trong cd
hai trugng hgp, can tao ra sy hai hoa va tuong
hep.

DBiém chung ¢ day la cd ba méi truimg nay
déu can ¢ “ddi ngl cdng tdc”. Ho phai cung
lam viée va fuong tde vdal nhau.

B6i vdi cac mue dich 1ap trinh, cde quan hé
vi tuong tde nay déu dya (rén mot mau s
chung cho twng mbi truong — diém quy chidu.

PHém quy chigu la vi tri cé dinh hodc duge
chon iy ¥ trén may, dung cu cit, hode chi tiét
{chudn mdy, chuidn dinh vi, hedc chudn gia
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cong). Biém quy chiéu ¢d dinh 14 vi tri chinh
xdc doc theo hai hoidc nhiéu truc, duge thiét ké
trong khi ché tao hoac ga lap. Mot s6 diém quy
¢hi&u do nha lap trinh thiét lap trong qud trinh
viét chuong trinh. Trong ba méi trudng nay,
can ¢6 ba diém quy chi€u, mdi diém dung cho
mot trong cde nhom:
- Diém quy chigu mdy  ..zero may hodc chudn may

L Pidm quy chiéu ¢ tiét ...zero chuong trinh hodc ehudn

chi tigt

U Diém quy chidu dae  ...dinh dao hoic chuin dao.

CAC NHOM BIEM QuUY CHIEU

Nhém th& nhat 14 may céng cu CNC, két
hgp gida mdy va hé théng diéu khién. Nhang
gid tri 88 lién quan dén mdy cong cu bao gdm
cac kich thude, thong s8 k¥ thuit, cdc tham sé,
cac khodng, cac dinh mude,.. khi chi tiét duge
lap vao do ga trén ban may, trong mim cip
may tién, 6ng lot, tAm dinh vi,.. sé ¢6 nhém sd
thd hai can khao sdt. Cde dde tinh chi tiét,
chiang han kich cd, chidu cao, trong lugng,
dutng kinh, hinh dang, . déula dac thu d8i vdi
qua trinh gia céng. Cudi cing, nhém sé thi ba
lién quan dén dung cy cdf. Mbi dung cu cdt déu
¢ cac tinh ndng riéng va cdc tinh niang chung
vGi cac dung cu cit khae.

Moi gid tri s kha dung déu c¢6 y nghia ~
ching khong chi la cde s6 — ching la cdc gid {ri
thue, nguoi van hanh va nha lap trinh phai
lam viéc mot cach doe lap va hgp tdc vdi nhau.

Quan hé cac nhém diém guy chiéu

(ot 161 d€ 1ap trinh CNC thanh céng 1a 1am
cho ¢d ba nhém quy chidu hai hoa vdi nhau.
Muc dich nay chi ¢6 thé dat duge khi hiéu ré vé
cac nguyén ly cua di€m quy chiéu va cdch thue
hoat dong cua ching. Mbi diém quy chiéu cé
thé ¢ hai dic tinh;

O Diém quy chifu ed dinh.
W Diém quy chiéu déng hoac linh hoat.

biém quy chiéu g dinh do nha ché tao may
cdng cu xdc 14p nhu mot phan trong thict ke
mdy va ngudi sit dung may khong thé thay déi.
May CNC ¢é it nhal mét diém quy chidu c6
dinh. Khi cdn quyét dinh cac diém quy chiéu
cho chi tiét hodc dao cit, nha lap trinh c6 ths



lya chon tuong 46 tuy do. Biém quy chidu chi
tiét (diém zero chuong trinh) lusn ludn la diem
linh hoat (déng), vi tri thue cua diém nay do
nha 14p trinrh quyét dinh. Piém quy chidu dai
vGi dao cdt da 14p c6 thé 1a ed dinh hodc linh
hoat, tby theo thiét ké may.

BIEM QUY CHIEU MAY

Biém zero mdy, thutng duge goi 13 zero
mdy, chudn mdy, hoac v tri quy chiéu mdy, 1a
diém gdc cia hé toa dp mdy. Vi tri cia diém
nay ¢o thé khac nhau tdy theo nha che tan
may, nhung khde biét ro nhat 1a giva cde kidu
may diing hodc ngang.

Trén tat cd cic may CNC sif dung hé toa db
chudn, zero mdy ¢ dau duong cla tiing khodng
hanh trinh truc. Doi vai trung tdm gia céng
dung ba truc, ban hay quan sat phian mat
phing XY, thing xudng it vl tri dao (dinh dao).
Ban hay quan sat mat phang XZ va mat phang
YZ. Ba mat phdng nay vuéng géc vdi nhau tao
thanh kA6t lgp phuong lam vige hodc khéng
gian lam viée (Hinh 14.1),

Diém quy
chiu may

Khéng gian
77 lam vigc

XZ PLANE = MAT PHANG X7

XY PLANE = MAT PHANG XY

YZ PLANE = MAT PHANG YZ

Hinh 14.1. Diém quy chidu may va dinh hiuong truc
cua trung 1am gia cdng dung.

Khong gian lam viée da néu chi c6 tac dung
dé hiéu vé ving lam viéc tong quét cia mdy
CNC. B3i vdi lap trinh va gd lap, hau hét cae
cdng vige déu duge thue hién mai ldn voj mét
hoae hai true. Bé hiéu vung lam viée va diém
zero mdy trong mit phang, ban hay guan sdt
mdy 1 phia trén xudng (mat phing may X7)
va tu phia trude (mat phdng may YZ) Cde
Hinh 14.2 va 14.3 minh hoa hai phép chigu
nay.

Ngoai ra, ban hay chii ¥ trong hinh chigy
trude, dudng nét dit duge goi la duimg chudhn.
Day la vi tri tudng tugng dé 14p than con clia
can dao vi do nha ché tao may xdc lip. Bén
trong truc chinh la doan con duge gia céng
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Hinh 14.2. Mat chigu bdng cia mé v gia céng diing
khi chiéu vé phia ban may.
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Hinh 14.3. Mat chidu cda ms ¥ gia cdng ding khi
chigu #r phia trudc.

chinh xde dé 14p gia dao vdi dung cu cit. Gig
dao bt ky ldp trong truc chinh déu cé cung vi
tri. Chuyén dong Z duge minh hoa sé rit ngan
v6i khodng cdch bang phan dung cu ¢dt chia ra
ngoal. Van dé nay sé duge trinh bay ¢ cudi
Chuong 14.

Tra vé zero may

Trong ch& d6 van hanh bing tay, ngudi van
hanh CNC dua cdc trye dén vl tri zero may, va
chiu trdch nhiém ding ky vi tri nay vao hé
théng diéu khién, néu can thist, Ban khéng
duge tit may khi edc true dén rdt gdn hoac
ngay tai vi tri zero may. J qua gin vi tri nay sé
lam cho su trd vé zero may trd nén khé khan
sau khi dong dién (ON) che mdy. Khodng 1
inch (25 mm) cédch zero may cho tung truc la
vifa du. Quy trinh dé€ dat dén zero mAy gom céc
bude sau;

1. Bong dién cho hé thdng (ca may va bo diduy
khién),
Chon ché& @6 tra vé zero may
Chon truc thy nhat dé dich chuyén (thudng la
truc Z)
Lap lai cho cac truc con lai.
Kiém tra cac dén bao “vi tri zero”
Kiém tra man hinh hién thi vi tri
Xac 1ap hién thi vé zero, néu can thist
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Chi y&u vi cdc 1y do an toan, d61 voi trung
tdm gia cong, Lruc thi phit duge chon thudng
14 truc 7, va déi voi may tién la true X, Trong
ca hai truéing hop, true phai dich chuyén ra xa
chi L&t gia cong, d&n viing khéng gian trong.
Khi truc dat dén vi tri zero mdy, déen trén bang
diéu khién sé sang lén, khiang dinh cho ting
truc. Tuy mdy da sdn sang dé su dung, nhung
ngudi van hanh con phii thue hién thém mot
budge, Trén man hinh hién thi vi ¢4, vi tri thue
phai duge xdc ldp theo gia tri zero cho tung
true, néu hé diéu khién khéng tu dong xde lap
vi tri zero. Nut POS trén bang dir liéu cho phép
chon man hinh hién thi vi tri.

BIEM QUY CHIEU CHI TIET

Chi tiét s#n sang gia cong duge ldp trong
pham vi cdc gidi han chuyén déng cia mdy.
Tung chi tiét phai duge 1dp trong thiét bt heae
dd ga an toan, thich hgp vé1 nguyén cong dugc
yéu cAu va khong thay doi vi tri doi véi moi chi
Li&l trong Joat gia cong. Vi tri cd dinh cia db ga
ta rdt quan trong dé bao dam tinh &n dinh va
tinh ehinb xdc, sao cho moi chi tiét trong cung
maét loat gia céng déu nhu nhau. Sau khi thiét
lap cac budc cong nghé, cAn chon diém quy
chi€u chi tiét tchuin gia cong, chudn dinh vil.

biém quy chidu nay duge dung trong
chuang trinh d€ thiét 1ap quan hé vdi diém quy
chidu mdy. Piém quy chiéu clia dung cu cit, va
kich thudce ban ve.

Biém quy chidu chi tiét thuirng duge goi 1a
zero chuong (rinh hode zero chi tiét, Do diém
toa dé bidu thi zero chuang trinh ¢ thé duge
nha lap trinh chon bat ky, day khong phai la
diém €8 dinh, va dugce goi la diém Uinh hoat.

Chon zero chuong trinh

Khi chon zero chuong trinh, quy&t dinh
chinh duge thue hién sé anh hudng dén sy gd
14p chi tiét va hiéu sudt gia cdng, do dé can dac
biét chd ¥y mol y&u L& vé lua chon zero (diém
chuan chuong trinh).

V& 1y thuyét, diém zero chuong trinh cé thée
duge chon tiy ¥, nhung diéu nay 1a khong nén,
du ding vé todan hoc. Trong cédc gidi han thue
tién gia cong, cdn xét cac kha nang dé dua dén
két qua 161 . C6 ba y&u té chinh c¢dn xem xét
khi chon zero chuong trinh.

0 D chinh xdc gia cbng.
1 Su thudn tién khi ga 1dp va oia cong.

3 An todn khi gia cdng.
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Pg chinh xac gia céng

Ba chinh xde gia céng 14 y&u cdu cao nhat —
moi chi tiét déu phai duge gia céng chinh xdc
theo cde yéu ciu ky thuidt trén ban vé, va bdo
dam tinh 1dp 1An. Moi chi tiét trong mot loat
gla cong va cac loat ké& tiép cang phai nhunhau
ihAu nhu déng nhat véi nhau).

Thuan tién khi ga lap va gia céng

Chi xét sy thuan tién vé gd 1ap va gia cong
sau khi bdo ddm d6 chinh xde gia cong. Mei
nguti déu mong mudn cbng viéc dé dang hon.
Nha lap trinh CNC kinh nghiém ludén ludn

nghi dén hiéu qud cia chuong trinh trong
xudng co khi.

An toan lao déng

An toan ludn la y&u té rat quan trong trong
san xuat. Khi chon zero chugng trinh can xem
xét k§ cdc van dé an toan trong gia cong chi
tict.

Céc y&u t& néu trén la chung cho trung tam
gia cdng va may tién khi chon zero chuong
trinh, tuy nhién cdc khac biét vé thict ké chi
ti&t ciing ¢6 anh hudng 1én doi vdi su lua chon
zero chuong trinh.

Zero chuiong trinh - teung tam gia cong

Trung tam gia cdng CNC cung cdp nhiéu
phuong phap xdc lap va gd Jap. Tuy theo loai
nguyén coéng, cac phuang phap gd lap phé bién
bao gém st dung ngam kep, mam cap, tam 16t
va d6 ga. Ngoai ra, hé thdng phay CNC con cho
phép ga lap nhiéu chi tiét dé tang thém cdc
kh4 nang lya chon. D& chon zero chuong trinh,
can xét cd ba true may. Trung tam gia cong vdi
cée true bd sung dbi hdt diém zere cho ting truc
dé, vi du true xoay, truc phan ds.

Nha lap trinh CNC xac dinh phuong phép
ga ldp chi tiét cu thé thudng véi sy hop tdc cua
ngudi van hanh may. Nha lap trinh CNC con
chon vi tri zero cho tiing chuong trinh. Qua
trinh lua chon zero chuong trinh bat diu bing
sy danh gia bian vé, nhung trude hét can hoan
tdt hai budc,

Budc 1. Nghién cuu céc kich thudge ban ve, kich
thude nao |13 ¢ ban
Budc 2. Quyét dinh phudng phap dinh vi va kep

chat chi tiét.

Zero chuong trirh thudng duge ghi trong
ban vé. Trong quy trinh gd lip bdt ky, ban can
hao dam moi dung sai va kich thudc co ban déu
duge duy tri ddng b gitra cdc chi tidt,

Ga ldp don gian nhat trén ban may la gia



dd chi ti€t, cac bd phan kep chiit va cde bé mat
dinh vi. Bé mat dinh vi phai ¢d dinh trong khi
gia cong va dé dang do dac. Ga ldp kiéu nay
thudng dua trén ky thudt ba chdt dinh vi. Hai
cht tav thanh mét hang va chat thd ba theo
phuong phdp tuyén. tao thanh gée 90° cho hai
mat dinh vi (Hinh 14.4).
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ZERQO CFI{UONG TRINH ® Vi TRi CHOT
Hinh 14.4. Ky n‘?uér ba chat dinh vi chi Hét
{ca ba chdt co cing dudng kinh)

Do chi tiét chi ti€p xic mot diém véi timg
chét dinh vi. su ga 14p la rat chinh xdc. Su kep
chit thutmg duge thue hién vdi cdc kep dinh vi
va song song. Canh ddy va canh trdi cia chi
tiét song song v4i cdc truc may va vudng goc
vdi nhau. Zero chuong trinh (chudn dinh vi chi
ti€t) la giao diém clia hai canh dinh vi.

Ky thuat ba chét 1a chung cho moi g l4dp,
khéong su dung cdc chat thue. N&u chi tiét duoe
lip trong ngam kep, su dinh vi ciing tuong tu.
Céc ngam kep phai song song hoac vubng gée
vd1 true mdy va vi tri ¢6 dinh phai duge thigt
1ap véi cit chan hodc phuong phap dinh vi khéc.

Do ngam kep la thiét bi dinh vi théng dung
nhat cho cdc chi tiét nhd, ngadm kep duge dung
lam vi du thue tién dé minh hoa phueng phap
chon zero chuong trinh. Hinh 14.5 minh hoa
ban vé ky thudt don gian, ¢é du cdc kich thude,
ghi chu, va cdc dac tinh vat liéu
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Hinh 14.5. Ban vé minh hoa phuong phap
chon zero chuong trinh,

Déi vdi vi du nay, sé khong 6 van dé gi khi
ldp trinh diém quy chiéu ¢ vi tri bat kv ngoai
tri gée dudi bén trdi cia chi tiét. Pay la diém
gdc cua ban vé va cang la diém gdc cia chi tiét.
Piém nay thoa Buwde I trong quy trinh chon
zero chuong trinh. Bude 2, thue chat la chon
thigt bt kep chat chi tiét. Su gd 1dp chi tiél
trong ngam kep trén may CNC duge minh hoa
trén Hinh 14.6.
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Hinh 14.6. Lap chi tiét trong ngam kep may.
Phién ban 1

Trong ga lap, tam goi 1a Phién bdn 1, chi
tiét duge dinh vi gitta ngam kep va o chan bén
trai. Binh hudng eia chi ti&t hoan toan nhu
trén ban vi, do dé moi kich thuige bin vé sé
xudt hién trong chuang trinh déu si dung dung
cdc kich thude trén ban vé. Pidu nay 6 vé la
g4 lip dung, nhung thigu tinh thue tién.

Diéu chua duge xem xét 1a kich thude ban
dau cua phéi thép. Bdan vé quy dinh phoi la
khai thép chit nhit 5.00 x 3.50. bay chi I cac
kich thude chung, chiang ¢6 thé ¢6 dung sai 4
0.1 hodc cae hon.

Ban hay két hgp dung sai cho phép vii
thiét ké ngam kep, trong do, mét ngam o6 dinh
va mit ngam di dong. Van dé sé dé nhan thay
hon. Quy chidu truc Y la nguve véi ngam di
déng.

Canh cua zero chugng trinh phai la ngam
¢ dinht. Nhiéu nha lap trinh st dung ngam di
déng lam canh quy chiéu, diéu nay la khang
ding. Loi ich clia ldp trinh trong gée phan
thi nhat (moi gid tri tuyét d8i déu la duong: ia
rdt hap dan, nhung ¢ thé dua dén két qua gia
cong khéng chinh xac. trir khi phéi la déng
nhdt 100% d61 véi moi chi tidt (it xay ra trong
thue té1. Ga ldp theo Phién bdan 1 c6 thé duve
cdi tién ro rét bang cdch guay chi tieét 180" vi
dat thang hanh cit chan ¢ phia doi dien. (Hinh
14.75.
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Hinh 14.7. Lap chi tiét trong ngam kep may -
FPhién ban 2

Trong Phién bin 2, k&t qud ddng nhat véi
ban vé. Sy dinh hucng chl tiet 180% gay ra van
dé khac — chi tiét duge dinkh vi trong goc phdn
tuw thi ba. Moi gia tri X va Y déu 1a s6 am. Cac
kich thudce ban vé c6 thé duge si dung trong
chuong trinh nhung theo s& am. Ban khong
dude quén ddu 4m. Néu phai chon gida Phién
bdn 1 va Phién ban 2, ban hay chon Phién bin
2 va bdo ddm moi diu am déu duge 14p trinh
chinh xdc.

Phién bdn 3 c6 18 1a L61 wy, chuung trinh gia
cOng sé ¢6 moi kich thude trong gée phdn tu thi
nhdt va ding theo bidn vé. Ngoai ra canh quy
chiéu cua chi tigt sé nguge vol ngam kep co
dinh. Giai phap la ban quay bé ngam kep 90" va
dinh vi chi tiét nhutrén Hinh 14.8, néu ¢o thé.

NGAM C8 BINH
NGAM DI BONG
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Hinh 14.8. Chi tiét ldp trong b6 ngam kep may ~
Phién ban 3 :

Dé chon zero mdy d6i vdi truc Z, ban nén
chon mat trén (dinh) cha chi tidt hoan tat.
Diéu nay sé lam cho truc Z la dudng phia trén
mat nay va la am phia dudl mat d6. Phuong
phdp ké ti€p 14 chon mat ddy (dugi} cua chi
tiét, noi chi tiét duge dinh vi trong dé ga.

Céc do gd dac biét c6 thé duge dung de ga
14p chi tigt. D€ dinh vi chi tist phdc tap, cdn ¢d
d6 gd chuyén dung. Trong nhiéu Ung dung cia
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Hinh 14.9. Zero chuong trinh d6i vdi cac déi tuong
&on thudng la tdm diém.

do gd, vi tri zero chuong trinh ¢é thé duge chon

ngay trong dd gd, cach xa chi tiét gia cong.
Sy chon zere chuong trinh d8i véi cdc chi

tiét tron hode 86 dd hinh tron (vi du, céc 14 trén

chu vi hinh trén), zero chuong trmh hitu dung
nhat 14 tAm dusng tron (Hinh 14.9).

Chuong 39 sé trinh bay lénh G52, ¢6 thé
giai quyét nhiéu vdn dé lien quan véi zero
chuong trinh ¢ tam hinh tron.

Zero chuong trinh - may tién

Trén mdy tién CNC, sy chon zero chuang
trinh khd don gidn, do chi cAn xét hai truc la
true diung X va true ngang Y. Do thiét k& clia
may tién, zero chuong trinh theo true X luén
luén 1a dutrng tam truc chinh.

Trén may tién CNG, zero chuong trinh ddi véi tryc
X PHAL trén dudng tam truc chinh

D&i vdi true Z, c6 thé chon mot trong ba
phuong phép:
d Mat mam ciap
O M&t ngam kep
O Mait chi tigt

.. mat chinh cia mam ¢ip
. mdt dinh vi cla cac ngam kep
.. mat dadu coa chi tigt hoan til

Trong g4 14p, mat mam cap chi c6 mot uu
diém, mit nay ¢é thé cham vao canh dao cit,
su dung cdc cif 14 dé€ tranh phoi tién vudng vao
dao cit. Nhuge diém la, triz khi chi tiét tua vio
mat mam cap, can cé thém cde tinh todn vé toa
dé va kho st dung cdce kich thuge trén ban vé.

Mit ngam kep hoac d6 ga Ja giai phdp
thudn tién hon. Mat nay cang cé thé cham vao
dao cit va ¢6 dinh d8i véi moi chi tigt. Vi tri
nay cé thé ¢ ich khi gia cong cde hinh dang
khong déu, ching han vat ddc, vat ren..

Nhiéu chi tiét tién cin gia cdng & ca hai mat
dau. Trong khi gia cong mat thi nhat, phoi dé
gia cong mit thi hai phai duge cgng thaém timg
gia trj Z. Pay la 1y do chinh d€ nha lap trinh
khong chon zero chuang trinh trén mat ngam
kep hodc dé g4, trit cac trudng hop déc biét.



Hinh 14.10. Lya chon zero chiong trinh trén may
tién CNC- dudng tam ja X0

Phuong phédp théng dung nhat 1a chon zero
chuang trinh trén md¢ ddu cia chi tiét hoan
tdt. Pay khong phdi la su lya chon hoan hdo,
nhung c6 nhiéu uu diém. Nhuge diém duy nhat
la trong khi gd 14p chua c6 bé mat hoan tat.
Nhiéu ngum vén hanh mdy cong thém chiédu
réng cuia bé mat thd (chua gia cong) hodc cit
mdt mat nhé dé dao tiép xie.

Céc uu diém cua zero chuong trinh ¢ mét
dau? Thd nhat la nhidu kich thuée ban vé doc
theo truc Z ¢4 thé chuyén truc tigp vao chuong
trinh, thuéng vdi gid tri dm. Tuy diéu nay phu
thuéc vao phuong phap lap kich thude nhumg
trong nhiéu trudng hop, nha lap trinh ONC sé
¢6 lg1. Thit hai, ¢6 1& quan trong nhét, 1a gis tri
Z &m cua chuyén déong dao biéu thi khu vye lam
viée, gid tri dLIUng la vung khéng gian tréng.
Trong khi viét chuong trinh, c6 thé dé dang
quén ddu 4m cua cdc chuyén déng cit theo truc
Z.L6i sai nay, néu khéng phét hién kip thoi, sé

dua dao ra xa chi 1iét, u dong c6 thé sé 1a vat
can. PBay la vi tri sai nhung con 48 hon 12 va
dap vao chi tiét, Cac vi du ¢ day si dung zero
chugng trinh & mge déu chi tiét da gza chng, trliy
khi ¢é edc chuyén biét khde.

BIEM QUY CHIEU DUNG CU CAT

BPiém quy chi€u cubi cung lién quan dén
dung cu cit. Trong cdc nguyén cong phay, diém
quy chiéu dung cu cat thudng la giao diém cua
dutmg tam dao cdt va Wi cat ¢ vi tri thap
nhat.

Trong tién va doa, diém quy chiéu dung cy
cdt phd bién nhat la dinh cit tudng tugng cua
ménh dao cdt, do hau hét cdc dao cit déu co
lIu@i cdt v6i ban kinh xdc dinh.

bsi véi dao cdt kidu mii khoan hoae dao
nhiéu lugi cdt duge diung dé phay hodc tién,
di€m quy chiu luén ludn 1a dinh dung cu cit,
do theo truc Z (Hinh 14.11}.
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Hinh 14.11. Cdc di€m quy chiéu dung cu cét

Cd ba nhém di€m quy chigu déu lién quan
v(i nhau. Sai 86 trong mot s6 xde lap s& c6 tdc
hai d6i véi diém quy chi€u khde. Kién thuc vé
di€m quy chiéu la rat quan trong dé hiéu cae
1&nh ding ky, dang hinh hoc mdy, va cac gid
tri bu.



CAC LENH BANG KY

Ba diém quy chiéu kha dung trong 14p trinh
CNC phai déng bé va hai hoa véi nhau dé bido
dam dd chinh xdc gia cong. Khi ¢o cac diem quy
chiéu déi vai chii £iét (zero chuong trinh) va doi
vil dung cu cdt can co thém phuong tién dé
hién hé chang vdéil nhau. Pay phdi 1a phuong
tiedn “bdio cho” hé diéu khién biét vi tri chinh
xde cua timg dao cat, trong khu vuc gia céng
cua may, trude khi cd thé sir dung dao cat.
Phuong phdp ¢o dién dé thuc hién diéu nay la
ddng ky {ghi) vi tri hién hanh cia dao cit vao
bé nhd cua hé dieu khién, théng qua chuung
trinh. Phuong phap nay doi héi st dung lénh
ch tén la Position Register (dang ky vi tri).

LENH POSITION REGISTER

Lénh chudn bi dé dang ky vi tri dao ¢dt la
(:92 dung cho trung tdm gia cdng va G50 dung
cho mday tién:

G92
G50

L&nh ddng ky vi trl _{dUng cho nguyén céng phay)
L&nh dédng ky wi tri {dlUng cho nguyén céng tién}

Mot s6 mdy lign CNC cing st dung lénh
(392, nhung cdc mdy tién co6 bd didu khién
Fanue hode b diéu khién tuong tu thudng sif
dung lénh G50. Trong cac ung dung thuc tién,
hai lénh G92 va G50 c¢é cing ¥ nghia, do d6
phan trinh bay dudi day s& dp dung chung cho
¢i hai. Phan dau clia chuong nay sé tap trung
viw cac ing dung phay su dung lénh G92, phin
sau 8¢ 161 vé lénh GBH0 trén may tién.

Trong lap trinh CNC hién dai, hai lénh
dang ky duge thay bang tinh nang linh hoat va
tinh vi hon duge goi 1a Work Offset (G54 dén
(G59) {Chuong 171, va Tool Length Offset ((343)
1Chuong 18). Tuy nhién, ¢6 thé vin con vai
may c¢oéng cu el chua ¢ chudi ede lénh Gh4.
Ngoai ra, nhiéu cdng Ly su dung cdc chuong
trinh ca chay trén cic mday CNC hién dai.
Trong cdce trugng hop do, ban cdn hidu rd lanh
dang ky vi tri. Lénh nay hoi khe hidu dai vdi
mt 0 nha ldp trinh va ngudi vén hanh, nhung
trong thue té 1la lénh rat don gidan.

Trude hét, ban hay xem dinh nghia chi tiét
cua l¢gnh ndy. Dinh nghia chung chi chuyén
bhiét Position Register Command (1énh dang ky
vi tri), nhung khéng néu ré y nghia.
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Binh nghia dang ky vi tri

Binh nghia chi tiét hon vé lénh dang ky wi
tri ¢6 thé nhu sau;

Lénh dang ky vi tri xac 1ap vi trf dao theo khoéng
cdch va chidu TY ... zero chugng trinh BEN ... vi
tri dao hién hanh, do doc theo cac tryc.

Chu y, dinh nghia nay khong dé cap zero
may, chi néu ra vf tri dao cdt hidgn hanh. Day la
sy phan biét rat quan trong. Vi tri dao cat hién
hanh co thé ¢ zero may, nhung eling cé thé d vi
tri khde, trong cde gidi han hanh trinh trén
ting truc may.

Ngoai ra, ban can c¢hi ¥ su nhdn manh
chiéu ¢t — dén. Theo dinh nghia, khoang cdch
nay la mdt chiéu, giirta zero chuong trinh va vi
tri dao hién hanh. Chiéu nay ludn luén # zero
chuong trinh dén vi tri dao cat, khang bao gid
nguge lai. Trong chuong trinh, ¢in bao dam
ddu ding (duong, &m, zero) cua timg gia tri
truc.

Su dang ky vi tri chi co thé 4p dung trong
ché d¢ lap trinh tuyét 4ai, trong khi lénh G90
¢6 hiéu lue, khong sit dung trong ché 48 lap
trinh 86 gia (tuong dd1) G91. Trong lap trinh
thue tién, hau nhu mei chuong trinh duge vidt
theo ch& 46 56 gia déu bat dau vdi ché do tuyet
doi dé dat dén vi tri dao cat thi nhat.

Dinh dang 1an trinh

Du liéu vi tri dao cét lién quan vii iénh G92
sé duge ddng ky (luu) trong bé nhd cua hé
théng didu khién.

binh dang déi vdi léenh G92 nhu sau:

Trong moi trutrng hap, dia chi cua timg truc
chuyén biét khodng cach t zero chumng trinh
dén diém quy chifu dao (midi dao). Nha lap
trinh cung cdp tat ca cdc toa dd dya trén chudn
chuong trinh (zero chugng trinh). Truc b sung
bit ki cong duce dang ky vai G92, vi du truc B
dé phan dd ban mdy trén trung 1am gia céng
ngang.

Nac 1ap vi tri dao cat

Cong dung duy nhéat cda lénh GY2 la dang
ky vi tri dao cdt hién hanh vao bo nhi cda hé
thong dicu khién.



Trong block chila 1&nh G92 khdng dugc phép co
. . chuyén déng may

Céd thé thdy tdc dung cia G92 trén man
hinh hién thi of i tuyét doi. G moi thai diém,
su hién thi vi trf tuyét déi luén ludn ¢6 vai gia
tri cho timg true, chung ¢6 thé 1a zero hodc s6
bat ky. Khi lénh G92 duge thue thi, moi gid tri
hién hanh trén man hién thi sé duvce they bang
cdc gid tri chuyén biét theo G92. Néu ¢é truc
khong duge chuyén biét vai G92, <& khéng cé
s thay déi hién thi doi voi true dé. Tai may,

ngudi van hanh cd trdch nhiém tuong hop xdc

lip dao cat thue véi cdc gia tri chuyvén bigt
trong 1énh G92.

NG DUNE CAC TRUNG TAM 61 CONG

Trong ldp trinh cdc trung tim gia cong
CNC khéng c6 Unh nang Work Coordinate
Systent — hét toa do gia cong icdn goi 1a Work
Offsets — bu chi tiét gia cdng}), Position Register
phai duge thiét lap cho timg truc va ting dao.
Cé hai phuong phap.

G Vi tri dao cdt dugc xac lap tai zero may.

O Vi tri dao cdt duge xac 14p cdeh xa zero mdy.

Xac 1ap dao 0 zero may

Phuong phdp thi nhat ddi hoi vi tri zero
may cing la vi tri thay dao dé6i voi tdt cad cde
true. Diéu nay khang can thiét va khdng thue
tién. Ban hay xé1 diéu nay va tim hiéu tai sao
diéu d6 thidu thue 1ién.

Chuung trinh thuting duge vidt ¢ cach xa
mdy, nhung phdi chuyén bidt vi tri chi 18t trén
ban may:

G92 X12.0 Y7.5 28,375

Cdc 6 trong vi du nay dudng nhu vé hai.
Nhung ban hay xét ngudri van hanh CNC ¢ bén
mdy, dang ga lap chi ti&t (khéng c6 46 ga chuyén
duang), chinh xdc 12.0 inch cdch zero may theo
truc X. Pang thoi ngudsi van hanh phai lap chi
ti€t ndy chinh xde 7.5 inch cdch zero may theo
truc Y va cdch 8.375 inch theo truc Z.

Pay hdu nhu la nhi¢m vu khéng thé thuc
hign, dac biét khi khéng ¢4 dd g4 chuyén dung,
va rdt mat thoi gian. J day khéng cdn cdc sb
nay, ching hoan toan 14 tay ¥; X12.0 ¢é thé la
X125 ma khéng hé ¢6 dnh hudng gi. Toan bd
khé khan nay chi do nha lap trinh da chon
diém quy chifu zero mdy lam vi tri thay dao
(chu yéu theo cae truc X va Y)

Hinh 15.1 minh hoa xdc lap G92 dua trén
xdc lap dao ¢ vi tri zero may. Phuong phédp bat
dau chuong trinh ¢ zero may 1a rit hiu dung.

G82 (X)

j@;&no MAY
&

&
Fany
\u —31; g

-

Hinh 15.1. Dang ky vi tri dac hién hanh & zero may
fchi néu céc truc X va Y)

Bay ¢6 thé 1a uu diém, vi du, néu dd ga chuyén
ding duge 1dp ¢6 dinh trén ban may. T&m 16t
vdi ludi dinh vi thuang duge st dung, ciing c6
thé ding mét hodac nhiéu bd ngam kep co dinh.
Phuong phédp ga ldp nay cé nhiéu bién thé.

Xac 1ap ttao cach xa zero may

Phuong phdp nay co thé loai bé khé khan
cua phuong phap néu trén, cho phép nha lap
trinh chon vi tri dao XY ¢ diém bat ky trong
pham vi cde gidgi han hanh {rinh may (truge
hé&t can xét cdc yéu cdu an toan) va sd dung vi
tri d6 lam vi tri thay dao theo ¢de truc X, Y. Do
khéng cin zero may, ngusi van hanh cé thé ga
14p chi ti&t ¢ vi tri bat ky trén ban may, trong
cdc gidi han hanh trinh cia ting true may.

Hinh 15.2 minh hoa vi du vé xdc lap dao theo

chiéu Am trén trac X va chidu duong trén truc Y.

G982 (X)

‘—| ZERO MA\fky
ﬁ —

VI TRI DAQ
BAN DAU~
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f-— 5.54

Hinh 15.2. Xac lap dang ky vi tri dao hién hanh tu
zero may (chi néu cac truc X va Y).

Bé dua dao vao vi tri bat ddu thay dao,
nguii van hanh phdi dich chuyén dao ti zero
chuong trinh theo cdce gia tri chuyén biét trong
lénh G92. Pidu nay dé thue hién hon va hiéu
qua han s0 véi xdc 14p theo zero mdy,
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Sau khi thi&€t 14ap vi tri thay dao, tdl ca cde
dao trong chuong trinh déu tré vé vi tri nay dé
thay dao. Vi tri thay dao tu déng trén truc Z
cua trung tdm gia cdng ding phai duge lap
trinh d zero mdy, day 1a vi tri thay dao tu dong
duy nhdt. Do d6 ndi dung néu trén thuc t& chi
ap dung cho cdc true X, Y. Bat ké vi tri dao, xdc
lap G92 phdi nhu nhau cho moi dung cu cit, trir
khi e6 1y do chinh ddng 42 thay dai.

Nhuge didm duy nhat cia phuong phap nay
la vi tri dao mdi chi duge hé théng diéu khién
ghi nhé trong khi dudc cung cdp dign. Khi tit
mdy (hodc mat dién) vi tri thay dao nay sé& bi
mat. Nhiéu ngui van hanh CNC c¢6 kinh
nghiém gidi quy&t vian dé nay dan gidn bing
cdch tim khodng cdch thuc tir zero may dén vi
tri thay dao, ghi lai cho tirng 1an g4 lap va sau
dé dich chuyén dao theo khodng cach dé sau
khi ¢6 dién trd lai, chang han khi bit ddu ca
lam vide méi.

Bang ky vi tri theo truc Z

Bdi véi phay dung, d€ thie hién sy thay dao
tu déng, truc Z phai trd vé zero may. Gia tri
dang ky vi tri nay duce do tir zero may cia truc
Z {thutng 1a mat trén hoan tt), dén dinh quy
chiéu dao, trong khi truc Z & vi tri zero may.

Noi chung, titng dao déu cé gia trj Z khdc
trong lénh G92, v6i gia thiét cdc dao cé chidu
dai khde nhau, Vé nguyén tie, cde xdc lap XY
sé khong doi. Hinh 15.3 minh hoa xdc lap d6i
vdi 1gnh G92 doc theo truc Z. Vi du 01601
minh hoa cho khéi niém nay.

TRUC CHINH TAI ZERQ MAY (Z)—

G92(2)

-,

i —CHl TET

13 ]
B BAN MAY ]

Hinh 15.3. Xdc lap dang ky vi tri dac hién hanh tai
zero mdy d6i voj truc Z (ting dao cd xdc 1p riéng)

Vi dy [ap trinh

bé minh hoa phuong phdp st dung lénh
dang ky trong chudng trinh trén trung tam gia
cong ding, ¢dn tudn thi mét s6 nguyén tic.
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Q Dung cy cdt sé 12 dao duge thay ddu tién

QO G82 phéi duoc thigt [ap trudc moi chuyén dong dao bat
ky

O Dao phai tedr vé vi tri G2 sau khi hoan tt sy cit got.

Cé ba nguyén tdc nay déu duge tuan tho
trong chugng trinh méu:

01601 { PROGRAM NUMBER)
N1 G20 {SET ENGLISH UNITS)
N2 G17 G40 GBO G90 TO1 {GET TOQL 1 READY}
N3 M06 {TCOL 1 TO SPINDLE}

N4 G92 X9.75¥Y6.5211.,0
N5GO0 X1.0Y0.5 5800 M03
N& 20.1 M08

N7 G01 Z-0.55 F5.0
N8 X3.0Y4.0F7.0 {CUT A SLOT)
NS GO0 z11.0 M09 (RAPID TO Z MACHINE ZERO)
N10 X9.75Y6.5 M05 {RAPID TO XY SET POSITION)
N1i MOl {OPTIONAL STOP FOR TQOL 1)

{SET CURRENT XY}
{MOVE TQ POSITION)
{MOVE TO CLEAR ABOVE)

(FEED TO DEPTH)

BPiy 1a vi du don gidn khi viél nhung khé
xéc 13p trén may. Vao thyi diém nay ban chua
c4n bidt cac muc nhap chuoang trinh, phan sau
s& gidi thich re.

Ban ehd y — vi tri xdc lap truc Z ludn luen
duge biét — fgi zero mdy. Bat ké sy thay dae
duge thuc hién theo cdc truc XY, tai zero may
hay cach xa diém d6, dinh dang chuong trinh
van nhu nhau, chi ¥ nghia cia cac gia tri la
khédc nhau. Chi mét dao duge st dung, nhung
néi chung timg dao déu ¢6 gia tri 7 riéng dé
dang ky vi tri, do cac dao ¢6 chidu dai khace nhau.

UNG BUNG TREN MAY TIEN

D6i v6i mdy tién CNC cd bp didu khién
Fanuc hodc tuong ty, lénh G50 duoc dung thay
cho G92.

| G50 X, Z.. —}

Né&u G92 duge dung cho may tién, 1énh nay
s& nhu sau:

[ G92 X.. Z.. |

Lénh nay cé ciing dinh nghia va nguyén tic
nhu déi vdi nguyén céng phay - bidu thi
khodng cach tiz zero chugng trinh dén vi tri dao
hi¢n hanh doc theo cde truc.

Khong dugc ¢6 chuyén déng may trong block
chaa iénh G50 hoac Gg2

Céac 1énh G50 va G92 1a déng nhit, nhung
thuoc hai nhém ma G khdc nhau. Fanue cung
cdp ba nhém ma G dé didu khi€n mdy tien. Vé
lich sif, cdc b diéu khién cia Nhat thuong
dung 1énh G50, con Hoa Ky sit dung G92. San
phim hgp tdc Hea Ky, Nhat la GE Fanue
(General Electric va Fanuc), duge dung phé bign
trong cong nghiép Bic My, sit dung lénh G50,




Ldp trinh dang ky vi tri ¢ho cac tng dung
tién hidu nhu hoan toan tueng tu véi léenh G92
trén mdy phay. Tuy nhién, do thiét ké ciia mdy
tién CNC, moi dao cit déu duce ldp trén hac
dao (han xe dao), cAn phai xét phdn chia ra cia
ting dao (trén cd hai true) tir gid dao. Ngoai ra,
can tranh sy va cham, do mei dao duyc ldp
nhung chua dén lugl cdt got sé chuyén déng
dong thii vdi dao dang hoat déong. Trong
nguyén cong phay, cdc dao chua hoat dong déu
duge lap trong hop chida dao do dé rat an toan.
Hién ¢6 mot s6 thiét k& mdi cho may tién CNC
v6l b6 thay dae tuong tu nhu trén mdy phay.

Quyét dinh 1ap trinh quan trong nhat khi
tién la sy ga lap. U day ¢6 nhiéu lva chon véi
cdc yu diem va nhuge diém riéng,

Cé 1é phugng phdp thuc tién nhat ddi voi
ga ldp t1én 12 sir dung vi tri thay dao cho moi
dao cat tuong dng vi tri zero may. Ban xe dao
dé dang dich chuyén d&n vi tri nay, chi can sit
dung cac cong tac trén bang diéu khién. Vi tri
dang ky duoc do dén zero may ¢6 mot nhuge
diém 16n, c6 thé qud xa d&i vdi nhidu chi tiét,
dac biét la trén cdc mdy tién lén doc theo true
Z. Ban hay hinh dung chuyén déng dao doc
theo truc Z khodang 30 in chi dé phan 4% ban xe
dao va 30 in chuyén déng tro lai dé ti&p tuc chu
ky cit got. Bliéu nay hoan toan khong hiéu qud,
tuy nhién luén luén co giai phdp thich hop.

Phuong phap hi¢u qud hon nhiéu Ia chon vi
tri phan d dao cdt gdn chi ti8t dén muc ngin
nhat cho phép. Vi tri nay phai dua trén dung
cu cdt dai nhdt ldp trén ban xe dac (thuyng 1a
dao tién mat trong), du dao d6 ¢6 duge dung
trong chuong trinh hay khong. Néu co du
khoang tréng cho dao dai nhat, thi cing sé di
cho moi dao ¢on lai.

Su dung hoa gitta hai phuong phap néu trén
la chi duy tri vi tri phan d¢ dao tai zero may
trén true X {thugng khong qua xa) va chi cin
thiét 1ap vi tri truc 2.

Trén mdy tién CNC, ban can nhé suf sip xép
cla tat cd cdc dao trén ban xe dao, dé tranh va
cham v&1 mam cap, chi tiét, hodc voi mdy.

Ngoai ra con e6 cdc phuong phdap khac cé
thé dp dung dé 14p dao trén may tién sit dung
lénh G50, nhung it duge st dung.

Cac nhom xéc tap ba dao cét

Trén mdy tién CNC, duvc trang bi vdi hoc
dao da gidc (6 dén 14 6 dao), moi dao cit déu
duge 14p vao & dao riéng trong hoc dao. Khi

phan d6 dung cu cit, chi ¢6 dao duge chon la
trong 6 dao hoat dong. Khi danh gia kiéu dung
cu cdt trén mdy tién, cé thé thdy chi ¢6 ba
nhém dao cdt, dua trén ki€u nguyén cong tién
co ban.

O Dao cdl lam vigc trén dudng tim chi tiét.
O Dao cét lam vigc theo mdt ngoai chi tist.
QO Dao it 1am viée theo mat trong chi tidt,

Néu hi€u ré sy dang ky vi tri cho timg

~nhém, s& dé dang dp dung trong dao cat bat ky

trong nhém, bat ké s6 lugng dao duge sit dung.

Xac 1ap dao cat dudng tam

Cac dao cdt theo dudng tam trén mdy tién
bao gom mii khoan tam, khoan diém, mai
khoan xodn tidu chudn, mai khoan sau (gén cac
manh hgp kim), tard ren, chuét, .. Mei dung cu
cat thufe nhém nay déu cé mot dac diém
chung, dinh dao ludn luén dinh vi theo dutng
tam truc chinh trong khi cit got. Cac dung cu
cat nay phai duge lap chinh xdc 90" vdi mat
dau clia chi ti€t (song song véi truc Z)

Gia tri dang ky vi tri theo truc X la tir
duting tam truc chinh (X0j dén dudng tdm dung
cu cdt. a1 véi truc Z, gid tri diang ky duge do tir
zero chuong trinh d&n dinh dung cu cat. Noi
chung, cdc dao cit theo dudng tam cé phan chia
ra kha dai - nghia 12 gid tri G50 cua ching theo
truc Z tuong d6i nho khi so vdi dao cat ngoai.

Hinh 15.4 minh hoa su g4 ldp dao cit theo
dudng tam st dung miii khoan vdi manh chap.

6DA06V|TRITHAYDA0\@

TO1

G50 (@)
===y

<

(]

X
.

Hinh 18.4. Xdc ldp G50 cho dao cdt theo duding

Xac kap dao tién ngoai

Bd1 v6i cde nguyén cong Lién ngoai, ching
han tién thé va tién tinh duong kinh ngoai,
cha nham, tién ¢on, tién ren, tién ranh, cdt
dit.. dao tuong d6i nhé va tién dén chi tict vai
khong gian kha ring.
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Gid iri dang ky vi tri duge do tii zero
chuong trinh dén dau mii dao (hodc manh hop
kim} Néu dung dao tién ren hoic cdt ranh, gia
try G50 thuong dude do tir bén trai manh hop
kim, chu y&u dé bdo ddam an toan.

Hinh 155 minh hoa g4 lap tién mat ngoai.

O DAC A V) TRITHAY DAO
—
T02 |
L]

=

G50 (2)

Hinh 15.5. Xac 1dp G50 cho dao tién mat ngoai

Xac lap dao tién trony

Dao tién trong thutc hién gia cong mat trong
cia chi tiét, chang han trong 16 da khoan, doa
16, tién rdnh trong, tién ren trong.. CAc nguyén
tdc ga ldp doe theo truc 7 déi véi dao t1én trong
hoan toan nhu dao tién ngoai cung chiing loai.

Doc theo truc X, xac lap dang ky vi tri dao
phai duge thue hién dén dinh tudng tuong cia
ludi cat (manh dao hgp kim). Hinh 15.6 minh
hoa xdc lap dang ky vi tri dao gia cbng 16 (dao
doa).

& pA0 & VI TRI THAY DAO

G50 (2)

Hinh 15.6. Xac dp G50 cho dao tién trong

Hinh 15.4, 15.5 va 15.6 minh hoa thit tu ba
nguyén cong (khoan - tién - doa) thue hién
trén may tién CNC. Chi y, vi tri hdc dao duoe
xdc dinh 12 vi tri thay dao, khéng bat budc phai
la vi tri zero may. Diéu d6 nghia la G50 c6
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thé duge xac 1ap d noi bat ky trong cdc gidi han
hanh trinh coa may, ké cd ¢ zero may.

Vicac ly do an toan, dao khéng duge chia ra
t & dao vao ving Z ¢ gid tri am — bén trai cia
mat dau chi tiét. Nhiéu may tién CNC ¢6 hanh
trinh hoi dai vuot qud zero may trén true 7 (1-
2 inch, 25 - 50 mm). Béi khi ¢6 thé vao vung
nay dé thay dao an toan cho cdc dao rat dai.
Tuy nhién, day la phuong phap lap trinh tién
tién va doi héi cde danh gia an toan nghiém
ngat. Hiu nhu khéng eé vong mé rong déi vei
truc Z phia trén vi tri mdy (chi khodng 0.2
inch, 0.5 mm)

Vin dé an toan k& Liép lién quan dén céc
dao dai la khodng hé trong ving kep chit chi
tiét, k€ cd mAm cap va ngam kep. Ban cdn béo
dam chi kéo dai cac dao khi céng viéc thye su
doi hoi diéu dé.

Chi tiét dinh poc

Dao tién CNC thudng ¢6 manh hap kim c¢6
thé phan dp, véi ban kinh géc 4é ting d6 bén
vk d¢ bong bé mat gia cong, Khi lenh dang ky
vi tri duge diing cho dae ¢6 ban kinh mii, nha
lap trinh can biét (va bao cho ngudi van hanh
CNC), G50 ang voi ludi cdt nao. Trong nhiéu
truong hop, su lya chon la don gign. Gia tri
G50 duge de tir zero may dén giao diém cia
truc tiép tuyén X va Z. Tuy theo hinh dang dao
va dinh hudng dao trong & dao, xic lap G50 sé
¢6 gid tri tuong dng. Hinh 15.7 minh hoa vai
xdc lap doi1 vdi cdc dinh hudng dao va ¢6 ban
kinh géc, gdm hai dao cit ranh.

Vi du lap trink

Vi dy nady minh hoa phugng phap st dung
1énh G50 trén m4y tién ¢6 nhiéu nét tuong tu
chuong trinh trén trung tim gia céng. Tho
nhat, sy thay dao duge thuc hién, ti€p sau xdc
1ap G40 cho dao duge chon. Khi dac 46 tién
hanh gia cong, s& tré vé dung vi tri tuyét d6i
dugc chuyén biét trong block chiia G50. Trong
vi du nay cé hai dao, dao thi nhat duge lap
trinh dé tién bé mat (vat mat), dao th hai
duge ldp trinh d€ tién dutng kinh 2.5 inch.
01602
N1 T0100
N2 G50 X7.45 25.5
N3 G26 5400 MO3
N4 GOO X2.7 20 T0101 MO8
N5 G011 X-0.07 F0.007
N§ GO0 20.1 MO9S

N7 X7.45 Z5.5 T0100
NB MO1

N9 TQ200
N10 G50 X8.3 24.8
N1l G96 5425 M03
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Hinh 15.7. Xac idp dédng ky vi tri G50 déi vdi cdc dinh hudng dau dae théng dung —
chdm den ddm bigu thi cdc toa do XY do G50 X.. Y xdc tap.

N12 g00 X2.5 20.1 T0202 MO8
N13 Z2-1.75 F0.008

N14 GOO X2.7 MOS

N15X8.3 %4.8 T0200

N16é M30

o,
“a

Chu ¥ cde block N2 va N7 dung che dao thy
nhat, N10 va N15 cho dao thif hai. Pai vdi ting
dao, cdc cidp XZ nay cua cdc block la nhu nhau.
biéu chuong trinh “hdo cho” hé didu khién bié&t
¢ ddy 1a block N2 chi dang ky vi tri dao hién
hanh, edn N7 thuc su tra dae v& ding vi tri cii.
Bai voi dao thit hai, block N10 dang ky vi tri

dao hién hanh, block N15 budc dao phai tré vé
vi tri dé.

Cdc block quan trong can xem xél1a N7 va
N10. Block N7 1a vi #ri thay dao cua dao thia
nhat, block N10 1a dang kv vi tri dao cia dao
thit hai - e hai dao nay o cang v tri trén hoc
dao. Su khae iét gitta cde gld tri XZ phan anh
sif khdc bigt chiéu dai chia ra cua tirmg dao trén
8 dao. Toan bd didu duge thue hién véi lénh G5O
la bao cho hé diéu khién vi #ri ddu dao tinh ti
zero chuong trinh. Ban can nhé ky diéu do.
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Quan hé gita cic diém quy chigu trong lap
trinh CNC dugc biéu thi theo cde gia tri s§ duge
xdc lap trude, Cde s§ nay, cdc gid tri chuyén
biét duge yéu ciu trude khi thue sy tién hanh
xdc lap may. Trong khi lap trinh gia cing,
nhiéu kich thude da bigt mot cach chinh xde, sd
khac chi bidt gan ding, va mét s& kich thude
hoan toan chua bi&t. Nhidu kich thude da bist
c6 thé thay d6i giva cdc nguyén cong. Néu
khong cé cdch thie hiéu chinh, sé hau nhu
khéng thé xdc 14p mady mot cach chinh xdc va
hiéu qud. Cde b6 diéu khién hién dai cung cap
nhiéu tinh nang giip cho su lap trinh va xdc
l4p mdy tré nén dé dang han, nhanh va chinh
xac hon, Cde hé toa d9, bt vi tri va bu dang
hinh hoc, 1a nhitng céng cu hd trg dde luc duge
dang trong lap trinh dé hiéu chinh cdc sai s,

Mot trong cac ky thuat lap trinh cii nhat
duoe diing khi viét chuong trinh 12 bu vi tri. Si
dung cac ham bl vi tri, vi tri thue cia dung cu
cdt duge bu cho vi tri Iy thuyét cia dao dd.

Bay chi la mgt trong nhiéu phuong phap
higéu chinh khd dung cho nha lap trinh va
ngudi vdn hanh may. Trén cdc hé théng CNC
hién dai, phuong phdp nay van duve si dung
dé tuong thich véi cac chuong trinh ca. Ngay
nay, ky thudt nay thue sy khéng can thist, da
duge thay bang Work Offsets (Work Coordinate
System) linh hoat va hiéu qui hon, sé& dugce
trinh bay trong Chuong 18. Chuong nay chi dé
cip mét 86 dng dung ldp trinh ¢6 thé ¢6 ich khi
sU dung phuong phap b vi trf kidu ca.

MO TA

Mue dich chinh eda bit vi tri 1a hiéu chinh
chénh léch gitia vi tri zero mdy va vi tri zero
~ chuong trinh cla dung cu cit. Trong thue t€, didu
nay dugc dung trong cac trutimg hop nhu khodng
cach gitra hai diém quy chi€u c¢6 thé bign dé]
hodc hoan toan chua bigt. Vi dy, khi gia céng
vat dae, zero chuong trinh duge 14y tir bé mat
vat dic ¢ thé thay déi ré rét. St dung bl vi tri
sé khong can thumg xuyén thay déi chuong
trinh hodc chinh lai su ga 1dp. N6i chung, chi
tiét duge ldp trong db g4 trén ban may va toan
bo ga 1dp s& duge bu. Vily do d6, su b vi tri dai
khi dugc goi la ba d6 gd hoac bu ban mdy.

Tuong ty mét s6 ham khde, su bu vi tri la
phudng phdp lap trinh doi héi gid tri nhép cia
ngudi van hanh may CNC. Nha lap trinh chuyén
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biét kiéu bl va s6 dang ky b nhd, nguiri van
hanh nhap gid tri thue § mdy, sit dung man hinh
hién thi tudng Ung, trong khi g4 1ip chi tiét.

Cac Iénh 1ap trinh

Trén Fanuc va cde bo diéu khién tuong tu,
¢6 bén 1énh chuén bi (ma G khd dung dé lap
trinh cac ham bi vi tri.

G45 | Tang don theo hubng 1ap trinh véi gia tri bu
G46 Gidm don theg huding 13p trinh voi giad tri bi
G47 Tdng kép theo hugng lap trinh vdi gia tri b
G48 | Gidm kép theo hudng 1ap trinh vai gia tri bi

Nhiing dinh nghia nay dya trén cdc gid tri
bu dwong duge luu trong bo ghi didu khidn. Néu
cac gid tri luu 1a 4m, ¥ nghia cla tdt c3 cac
dinh nghia chi ¢6 hiéu luc khi déi d&du. Ca bon
1énh chudn bi nay déu khong ¢ tinh ché dg va
chi ¢6 hiéu luc bén trong block ciia chiing. Néu
dude yéu cdu trong nhiéu block, ching phai
duge 1ap lai trong titng block ké tiép.

Binh dang {ap trinh

M6i ma G (tir G45 dén G48) ddu lién quan
dén gid tri bu vi tri dac thi, duge lap trinh voi
dia chi H. Dia chi H tré dén vi tri 8 luu tri
trong b9 nhé cia hé théng didu khién. Trén
hau hét cdc by didu khién Fanuc, ky tu lap
trinh c6 thé thé 1a chir D véi ciing y nghia nhu
H. Bia chi H hoac D duge dung trong chuong
trinh la thy thuge vao xdc lap thue ciia tham sé
trong hé thong diéu khién.

Binh dang lap trinh cla ham bo vi tri
thudng nhu sau:

G391 GO0 G455 XK. . H. .
hode
G91 GO0 G45 X. .D..

Trong dé ma G tuong dng (G45 dén G48)
duge néi ti€p bang vi tri dich va s§ khu vue
trong bo nhd (sit dung dia chi H hoac D}

Ban hay chu ¥ dinh dang néu trén sty dung
cde ché do sd gia (tuong 46i) va chuyén dong
nhanh va ehi mét fruc. Néi chung, gid tri bu
thudng duge dp dung cho cd hai truc X va Y.
Tuy nhién, chi mot gid tri do duge luu theo s6 H
hode D. Do hau nhu chic chdn gid tri ba sé
khdc nhau d8i v6i titng tryc, ching ¢dn chuyén
bigt trong cdc block riéng ré v6i hai gid tri bi
H (hodc D) khdac nhau, vi du:



G21 GO0 G465 X, . H31
G45 Y, . H32

(H31 STCRES THE X VALUE)
{H32 STORES THE Y VALUE)
hodgce

GP1l GO0 G45 X. . D31
G45Y,. D32

{D31 STORES THE X VALUE)
{D32 STORES THE Y VALUE}

bia chi H con duge diing vdi kiéu b khie,
duge goi la b chién dai dao, duge trinh bay
trong Chuong 18. Pia chi D cting duge dung véi
kiéu bu khdc, bir bdn kinh dao (Chuong 29).

Ma G chudn bi s& xdc dinh edch thie dién
dich dia chi D hoae H. Trong cie vi du sé sd
dung dia chi H iHinh 16.11.

BAN MAY (& H31 | ZERQMAY
\ &
\ g
H3z
& .\ '
zenc;\ CHITIET
CHUONG TRINH

Hinh 16.1. Bu vi tri — khadi niém chung

Ché dd sd pia

Cé thé phdt sinh cdu héi tai sao chuyén
d9ng b 14 theo ché dd s6 gia. Ban ¢cAn nhé muc
dich cua bl vi tri 1a hiéu chinh sy chénh lach
gida zero may va zero chuong trinh, Céng dung
chinh 1a khi khdi dau chuyén déng dao iz vi tri
zero mdy. Theo mac dinh, va khaéng cé su ba
bat k¥, cde xdc lap toa do hodc bu hoat dong,
zero mdy la zero tuyét doi, 1a zero duy mhdt hé
thdng didu khién “bidt” vao thoi didm da.

Ban hay xem vi du gdm vai block, duge lap
trinh ¢ dau chuong trinh véi 1énh b vi tri:

N1l G20

N2 G17 G8O TO1

N3 M0O&

N4 G390 GO0 G45 X0 H31

N5 G45 Y0 H32
N6 ...

{NC X MOTION)
{NO Y MOTION)

Vi du nay minh hoa chuyén déng tir zero
mdy (vi tri dao hién hanh) dén zero chuong
trinh, 1a vi tri dich, doc theo cac truc XY. Ban
hay cha y xac lap ché dg§ tuyet dai GO0 trong
block N4. Gia st hé théng diéu khién duge xac
lap theo H31 = -12.0000 inch. Bo diéu khién sé
danh gia block nay va dién dich theo v dé cua
nha lap trinh dé dén zero tuyét déi, do G90
chuyén biét, By diéu khién kidm tra vi tri hién
hanh, nhan thdy vi tri 46 da ¢ zero tuydt d6i va

do d6 khéng cdn lam gi cd. O day sé khong c6
chuyen dong, bat k& xac lap gid tri bu, néu
chuyén dong tuyét d8i duge lap trinh d&n vi te
dich X0 hoac Y0. Néu G90 duge déi thanh G91,
tit ché dj tuyét doi sang s gia (tuong d61), sé ¢6
chuyén ddng doc theo chidu ém cia truc X, vdi
khoang cdch ding 12 inch, va s& cé chuyén
dong tuong tu doc theo true Y, trong block N5.
Keét lan? Ban hay ding cde lénh bi vi tri chi
theo ché dé s gia GII.

Tinh toan chiéu dai chuyén dong

Ban hdy xem xét ky han cich thuc hé
théng diéu khién dién dich block bu vi tri. Sy
dién dich cdch thdc hé diéu khién xit 1y céc sd
14 rdt quan trgng dé hiéu co ché hoat dang clia
su b vi tri. Su tdng don duge 13p trinh véi lénh
(45 va giam dan dugce lap trinh véi G46. Tai
thol diém nay chua cdn dé cap cde 1énh G47 va
G48. Do ca hai lenh G45 va G46 déu c6 quan hé
v6i mot truc va véi mot dia chi H, can danh gia
moi kha nidng k&t hop ¢é thé xdy ra.

d  Hodc G45 (1&ng) hodc G46 (gidm) duge 1dp trinh.
a  Truc dich cé the ¢b gia tri zero, duang, hodc dm.
3 Luong bl ¢é the ¢b gid tri zere. dudng. hodc m.

Trong lap trinh, difu quan trong la xdce lap
cdc tiéu chudn, va tudn thy cde tiéu chuan do.
Vidu, trén trung tam gia cong ding, gia tri b
duoge do i zero mdy dén zero chuong trinh.
PYiéu nay cé nghia la chiéu am tir diém quan sét
cua ngudi vAn hanh. Quyét dinh logic sé la xac
ldp cde gid tri b Am duoe dung lam tiéu chuin.

Diéu rdt quan trong la hiéu cdach thie bd
diéu khién dién dich théng tin trong block.
Trong bu vi tri, bd diéu khién ddnh gid gig tri
luu trong bg nhé duge dia chi H thoac D) goi ra.
Néu gid tri nay 1a zero, su bi khéng xay ra.
Néu gia tri cia H duge luu 1a 4m, bo didu khién
cOng gid tri nay vao gid tri cua vi tri truc dich.
két qua sé& la chiéu va d6 dai chuyén déng. Vi
du, gia su dia chi 431 luu gid tri -15.0 inch, vi
tri hién hanh cua may la vi tri zero, va xdc lap
truc trén bo diéu khién ciing 1a zero, block:
G931 GO0 GA5 X0 431

sé duge dién dich nhu sau:

-15.0 + 0 =-15.0000

Ké1 qua s& 1a chuyén dong 4m 15.0 inch doc
theo truc X,

Neéu vi tri dich trén true X khong phai zero,
va la s6 duong, cdng thic hoan toan tuong tu:
G91 GO0 G45 X1.5 431

sé duoce dién dich nhu sau:
-15.0+1.5=-13.5000
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Tuy nhién, vi du sau day 14 khdng chinh xac:
G91 GDO G45 X-1.5 H31

(J day, chuyén dong s@ tién theo chiéu
dromg cua true X, k&t qud sé 14 vugt qua hanh
trinh trén true X, Do gia tri X la am, lénh G45
khong duge phép s dung, thay vao d6 ban
phidi dung lénh G46.

G01 GO0 G46 X-1.5 H31

sé duge dien dich nhu sau:
-15.0+ {-1.5}) =-15.0000 - 1.5=-16.5000

L.énh G45 dugc dua ra khoi chuong trinh va
gia tri bu &m dugce dé1 thanh gid tri duong.
biéu nay dé gay nham l4n va khong &n dinh,
nhung van bao dam hoat déng tot. D& xem xét
cdc kha nang, chuong trinh 01701 dich chuyén
tir zero may dén cdc vi tri khdce va tré vé zero
mdy {1énh G28 bao dam sy tr6 vé zers may, &
duge gidi thich trong Chusng 20).

- HO8-—

i

175
hd |
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{
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Hinh 16.2. Ba vi trf 3p dung cho cédc vi tri dich khéc
nhau: zero, duong va am (chuong trinh Q1601)

Hinh 16.2 minh hea chueng trinh 01601,
Logic ap dung cho cdc true X va Y 14 hoan toan
nhu nhau. Chuong trinh duge viét theo don vi
hé mét va duge kiém nghiém trén bd diéu
khién Fanue 11M, v6i dia chi H (dia chi D cing
cho két qua tuong tu). Cdc gia tri bu vi tri H98
va H99 duge xdc 1ap nhu sau:

H98 = -250.000
HO99 = -150.000

cho cdc true X va Y. Céc 1énh ch& 43 khong
can lap lat:
01601 {G45 AND G46 TEST)
N1 G21 G17
N2 G92 X0 Y0 Z0
N3 G90 GOO G45 X0 H98
N4 G46 YO H99
N5 G28 X0 Y0

N& G91 GO0 G4 X0 H98
N7 G46 YO HI9
N& G28 X0 YO

NS GS0 GOO G45 X9.0 HI8
124

{ABS X0 TARGET)
{ABS Y0 TARGET)

{INC X0 TARGET}
{INC Y0 TARGET}

{ABS X+ TARGET)

N10 G46 Y17.0 H39
N1l G28 X0 YO

N12 G91 GO0 G45 X9.0 H98
N13 G456 Y17.0 H99
N14 G28 X0 YO

N15 GS0 GO0 G45 X-15.0 HS8
N16 G46 ¥Y-13,0 HS9
N17 G28 X0 YO

N18 G91 GO0 G45 X-15.0 H98
N19 G46 ¥Y-13.0 H9%

N20 G28 X0 YO

N21 M30

o,

B

{ABS Y+ TARGET}

{INC X+ TARGET)
{(INC Y+ TARGET)

{ASS X~ TARGET)
{ABS Y- TARGET)

{INC X- TARGET)
{INC ¥- TARGET}

Hé théng diéu khién tiing block chuyén
déng mot cdch riéng ré — hodc theo dung v dinh
cua nha 1ap trinh hoic khang ding (ky hieu O/T
¢d nghia la vwyt qua hanh trinh, trude k§ hiéu
nay l& true va chiéu bi vugt qua hanh trinhi:

N3 G350 » G455 » 0 . ., . nomotion
N4 G990 —» G46 » 0 . . . nomotion
N6 G91 -» G45 - 0 . , . X-250.0
N7 G91 > G46 -+ 0 . . . Y+0O/T

N9 G90 - G45 .» + . . . X-241.0
N1Q0 G990 -+ G46 - + . . . Y+ 0O/T
N12 G9%1 » G45 » + . X-241.0
N13 G%1 .» G46 » + ¥+ O/T
N15 G390 - G45 5 - ., . . X+ O/T
Nl6 G900 » G466 + - . ., . ¥Y-163.0
N18 G91 - G45 = - . . . Z+0/7T
N19 G911 - G466 — - . . ¥Y-163.0

Bu vi tri theo truc Z

Tinh ndng bu vi tri chi 4p dung cho cdc truc
X va'Y, va khong dp dung cho true Z. Trong hau
hét cae trudng hop, truc Z duge diéu khién
bang bu khéc — duge poi 1a ba chiéu dai dung cu
cdt (Chuong 18). Néu truc Z duge 1ap trinh véi
1énh (G45 hodc G46, truc d6 cing sé bi tac dong.

SIf dung 647 va 648

Trong cac vi du da néu, tinh nang ba vi tri
chi duge dung gilta zero mdy va zero chuong
trinh, la phuong phap xdc dinh mét edach chinh
xac vi tri cua chi tiét trén ban may. Su tang
don st dung lénh G45 va sy gidm don s dung
(+46, do ching la cac 1énh duy nhat can sit dung,

Cdclénh G47 (tang kép) va G48 (gidm kép)
chi cén thi€t cho sy bt ban kinh duge don gian
héa dén muic cao nhit, va ching da lac hau
nhung vén con st dung.

Phay mat

Trong phan ké tiép (Chuong 17), cac nguyén
ly phay mit s& duge trinh bay chi tiét. Trong
chuong dé sé néu ré vi du vé phuong phap ba vi
tri duge dp dung dé bu dugng kinh dao phay
mat d vi tri trong trai, bt ké kich thuge clia dao.
By c6 12 1 kha nang duy nhalt c6 thé sit dung
cdc lénh G45 va G46 trong 1ap trinh hién dai.
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BU CHI TIET

S0 dung phuong phap Work Offset thu chi
tiét) dé dinh vi dung cu cit dua trén zero may
nhanh va hié¢u qua hon nhidu so vii cac phuong
phap e su dung cac ham ba vi i G45 va (346
{Chugng 16} Bl chi ti€t con duoce goi la Work
Coordinate System (hé toa ddé lam vige) hoic
Fixvture Offsets (bt dd ga). Bu chi tiét hiéu qua
hon so vai su dung cdce lénh dang ky vi tri G892
thé théng phayi hoiac (i50 thé thing tién). Nha
lap trinh CNC néu khong hiét ¥ nghia cua cde
ham bu ef éri hode cac lénh ddang kv vitri, co lé
chi lam viéc vd1 cdec may CNC hién dai. Tuy
nhién, vin con nhiéu miy CNC trong céng
nghiép sd dung cdc ham da lac hiu do. Hiéu
bigt vé ching s& tang s6 lugng cong cu lap
trinh kha dung.,

Chuong nay trinh biay cde phuong phap
hién dai phéi hgp quan hé giiia vi tri zero may
va diém quy chiéu zero chuong trinh. Trong cdc
vi dy sé su dung tinh nang Work Coordinate
System trén hé thong diéu khién hién dai. Ban
hay coi su bu chi tiét 1a su chinh thdng héng
giita hai hodc nhiéu hé oa dj

VUNG LAM VIEC KHA DUNG

Trude khi tim hidu chi tiét, ban can hiét ve
hé toa do lam viée — hodc bo ol tidf, B chi
tiét la phuong phap cho phép nha ldp trinh
CNC lap trinh gia ¢ong ma khong can biét vi
tri chinh xdc cua chi tiét trén ban may. Pay la
cach Liép can tuong tu phuong phdap bu vi tri
nhung linh hoat va tién tién hon. Trong hé
théng bu chi UL, dén siu chi gt ¢6 thé duge
gd ldp trén ban may, mdi chi tiét ¢d chi s6 bu
riéng. Nha 1ap trinh ¢ theé dich chuyén dung
cu cat tif chi Lidt nay dén chi Ligt khde mot cdach
dé dang. D& dat dudge diéu nay, cdn ¢6 lénh
chudn bi dé kich hoat sy b c¢hi tiét, phan con
lai s& do hé thong dieu khién thue hieén. He
thong s tu dong thue hién su didu chinh bat
ky vé su khie biét gitta hai vi tri chi tiet,

Khde vai ham bu chi tiét, hai, ba. hoac
nhiéu truc ¢6 thé dich chuvén déng thai vdi su
bu chi tiét, du true Z trén trung tam gia cong
duge didu khian mat cach doc Jap. su dung cac
lénh bu chiéu dai dung cu cit (G473 huiace (44,
Cdc lénh lién gquan vér =u bo true s& duoe trinh
bav chi tiét trong Chuong 18,

Trong bix vi tri, dé chuvén sy gia céng tit chi

tiét nay sang chi tiét khac trong cing mat xde
lap chung, chugng trinh chia chi s bu khace L
zero chuong trinh cua chi tiét trudge da. St dung
phuong phap b chi tiét, mai zero chuong trinh
déu duoe do tiz vi tri zero midy, thudng dén sin
gig tri b, déi khi cao hon.

Sdau hé toa 4§ lam viée — hodc bu chi Hét —
kha dung trén hé thang diéu khién Fanue, duoc
gdn cae lénh chuin bi nhu sau

G54 G55 G56 G57 G58 559 ]

Khi hé diéu khién bit dau hoat dong, hé
toa do méac dinh thuéng la G54,

Vé cd ban, su bu chi L&t thiét lip sdu vung
lam viée doc lap, diy 1a tinh nang tiéu chuan.
Cac gia tri nhdp vao bo CNC ludn ludn la ede
khoang cach duce do o zero may dén zero
chuong trinfi. Do c6 dén sdu vung lam viéc, ¢
thé xdc dinh dén sdu vi tri zero chuong trinh
d¢c lap. Hinh 17.1 néu rd cde quan hé co ban,
su dung xdc lip G54 mac dinh.

+—— G54
541X] ' ZERD MAY
-
_/_ 3
o) [
ZERO 4 CHITIET l
CHUONG
TRINH .
GIGI HAR CHUYEN BONG TRUGC

Hinh 17.1. Cac quan hé cd ban,
S0 dung xac 1dp G54 mac dinh

Cdc quan hé co ban cua su bu chi tiét mac
dinh ((:54) cang dp dung theo cung cdch thie
d6i véi nam lénh bu chi tiét con lai (G55 dén
(G591, Cdc gia tri luu trong hé thong dicu khién
ludn luon duge do tir vi tri zero may dén zero
chuong trinh cta ting chi tiét, theo su xde dinh
cia ntha lap trinh CNC.

Khodng cdch fi zero may dén zero chuong
trinh cua Wing ving lam viée duge do riéng ri
theo cdce true X va Y, duge nhap vao bo ghi bi
chi tiét tugng dng cua hé diéu khién, Ban hay
chu ¥, chiéu do la £ zero may dén zero chuong
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trinh. Néu chiéu nay Ia 4m, ddu 4m phai duge
nhédp vao man hinh bi.

D& so sdnh v6i lénh dang ky vi tri G92,
Hinh 17.2 minh hoa su ga ldp chi tiét véi
phuong phap ¢t sit dung G92 va zero may la
diém khdi ddu. Ban hay cha y suU gdn cdc mii
Len 1a nguoe chiéu, cho bi&t chiédu do fi zero
chuong trinh dén zero may.

B2 X > omay
>
o™
way 3
CHI TiET I
ZERO
CHUONG
THINH

"\ .
GIGI HAN CHUYEN BONG TRUC

Hinh 17.2. Cdc quan hé co ban
coa lénh dang ky vi tri G92

bai v4i cde 1énh bo chi tist G54 dén G569,
myc nhdp vao bd ghi vi tri bu toa do sé la gid
tr1 dm trén tryc X, gid tri 4m trén truc Y, ia
zéro trén truc Z, ddi vdi hdu hét cdc trung tam
gia cong ding. Bidu nay do ngudi van hanh
CNC thuc hién tai mdy. Hinh 17.3 minh hoa vi
dy vé mue nhap hé thing didu khién.

' 01(G54) '
X -12.5543 |
J Y - 7.4462 |
L Z  0.0000

L [

Hinh 17.3. Muc nhap dit lisu déi vai
hé toa do lam viéc G54

Bang cdch dung esc xac lap G54 dén G59
trong chuong trinh, hé diéu khién chon cic
khoang cach do da luu va dao cdt ¢6 thé chuyén
dong dén vi tri bat ky bén trong viung lam viéc
déd chon dong thdi theo cé hai true X va Y, méi
khi ean thiét.

Vi tri chi ti€t trén ban may thutng duge
biét trong khi 14p trinh. Muc dich chinh ctia ba
chi tiét dong by héa vi tri thye cda chi it
trong quan h¢ vdi vi tri zero mdy.

Bil chi tiét bd sung
Tiédu chudn sdu hé toa do lam viéc (bu chi
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tiét) 1a dd cho nhiéu dang gia cong. Tuy nhién
6 MmOt 80 cong vide ¢6 thé doi hoi gia cong vai
nhiéu diém quy chiu chuong trinh, vi du chi
tiét khoi da dién trén ban may gia cong ngang.
Hién cé cde tuy chon nao, vi du néu chi tist gia
cong doi héi dén muwdi hé toa do lam viee?

Fanue cung ¢dp - ¢ dang tiy chon — dén 48
su bu chi tiét bé sung, téng cong la 54 (6+48).
Néu tiy chon nay kha dung trén hé théng
CNC, sy bi bdt ky trong 48 sy b nay c6 thé
duge s dung bang cdch lap trinh ma G dac
biét:

L&54.1 .. |_chon bis ohi it b sung vai P - 1 dén 48 |

S Viduy: G54.1P..

G54.1 P1 Chon b chi ti€t bd sung 1
G54.1 P2 Chen bu chi tiét bd sung 2
G54.1 P3 Chon bu chi tiét b8 sung 3
G54.1 PX.. Chon bl chi tiét bé sung X..
G54.1 P48 Chon bu chi tiét bé sung 48

Sut dung cdc lénh bu chi tiét b§ sung trong
chuang trinh hoan toan nhu cc 1énh tieu chudn:
N2 G90 GO0 G54 P1X5.5 ¥3,1 S1000 MO3

Hau hét cdc bo diéu khién Fanuc cho phép
b6 qua phan thdp phan cia G54.1, ma khong
gdy ra van dé gi:

N2 G90 GO0 G54 P1 Y3.1 S1000 MO3

Su hién dién cda ham P1 dén P48 bén
trong block s& chon su bi chi it b6 sung. Néu
khéng c6 tham s6 P1 dén P48, hé didu khién sé
chon lénh G54 mic dinh.

KHO1 BAU VA MAC BINH BU CHI TIET

Néu khong cé 1énh bu chi tiét duge chuyén
biét trong chuong trinh va hé didu khién hj trg
sy ba chi tigt, by diéu khién s& tu dong chon
Gb4 - day la sy lua chon mac dinh binh
thudng, Trong lap trinh, ban nén chon lénh b
chi tiét va cac ham mac djnh khidc, du G54 mic
dinh dugc diing thutrng xuyén trong cac chuong
trinh. Nguti van hanh mdy s ¢6 cam tinh hon
vGi chuong trinh CNC. Ban cin nhs, bo didu
khién van c6 cdc toa d6 chi ti&t chinh xdc duge
luu trong bd ghi G54

Trong chuong trinh, su bu chi tist co thé
duge thi€t ldp theo hai cdch - trong block
riéng, khéng c6 thong tin bd sung, vi du:

N1 G54

Lénh bu chi ti€t ¢6 the duge lap trinh nhy
mét phan cua block khéi diu, thuong ¢ diu
chuong trinh hodc ¢ ddu cha tiing dung ey cit:
N1 G17 G40 GBO G54



Ung dung phé bi&n nhat la lap trinh ma G
tuong dng trong ving block nhu chuyén dang
dung cu cdt thit nhat:

N40 GO0 G54 X5.5 ¥3.1 $1500 M03

Hinh 17.4 minh hoa ky thuat nay. Trong
block N40 néu trén, vi tri tuyét ddi cia dac cdt
la X5.5 Y3.1, bén trong G54, Didu gi thue su
xdy ra khi x@ 1y block nay?

— G54 [ X] —

f
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Hinh 17.4. Chuyén déng truc tiép cla dao cdt dén
Vi tri cho trudc su dung fénh G54

Ban hay chd y, khéng ¢d cdce gia tri X hoic
Y lién quan véi Gh4 trong Hinh 17.4; thuc té
khéng ean cac gia tri d6. Ngudi van hanh CNC
dat chi tiét 6 vf tri thich hop bdt ky trén ban
mdy, kep chat, xde dinh khodng cdch gita zero
chuong trinh va zero mady, sau dé nhip cac gia
tri ¢6 vao bd ghi didu khién, duéi tieu dé G54;
c6 thé nhéap bang tay hoac tu dong.

Gia st xét thai diém sau khi ga ldp, cdc
khodng cach do tir zero mdy dén zero chuong
trinh 1a X-12.5543 va Y-7.4462. May tinh sé
xé¢ dinb chuyén dong thue bing phép todn don
gian ~ ludn la phép céng giad tri dich X lap
trinh vdi gid tri X da do, gid tr1 Y lap trinh vai
gia tri Y da do.

Chuyén dong thuc cua dung cu cdt trong
block N40 se la:

X= -12.5543 +5.5
Y= -7.4462 + 3.1

~7.0543
-4.34862

It I

Cdc tinh todn nay hoan toan khéng cin
thiét trong lap trinh hang ngay, ching chi hiu
ich @& hiéu phuong phdp bd diéu khién dién
dich dit liéu da cho.

Toan bd tinh todn nay 1a rat 4n dinh, ¢6
thé dua vao cong thde don gidn. Dé don gian,
cde xac lap cuia sy bu EXT (ngoai hose chung)
khong gbp vao cdng thic nay, ching sé duge
gidi thich ¢ cudi chuong.

A=M+P

A: chiéu dai chuyén déng thyc (khoang cach duge
hién thj)

khodng cach do tu zero may

Vi tri dich tuy&t d8i duge 1ap trinh (gia tri truc)

°E

Ban cin rdt ¢in than khi cong gia tri 4m,
do day la téng dai sé.

Chang han:
10 4+ (=12) = =10 —12 = 22

N#&u ¢6 sy bu chi tigt khac duge lap trinh, su
bu dé sé tu ddng thay thé gia tri bi ci, trude
khi xdy ra chuyén déng thue cia dao cat.
Thay 0i gia tri bu chi tiét

Trong chuong trinh CNC, c6 thé s dung
mdt, hai, hodc tat ca cdc lenh b chi tigt kha
dung. N&u sit dung tat ca cdc lénh bu chi tiét,
xac lap bu sé luu khodng cdch tix zero mdy dén
zero chuung trinh cia titng chi tiét trong nhém
ga ldp.

Vi du, né€u ¢6 ba chi tiét 14p trén ban mdy,
moi chi tiét déu cd vi tri zero chugng trinh
riéng lién quan véi mét ma G bu chi tiét.

656 X 4
[ A GBR X ey
- - G54 X —1
| Og 1
1 X
=i g
h T { %
' &

Hinh 17.5. 8 dung nhigu Iénh bl chi tié! trong mét
gad 13p va mot chuong trink

Ban hay so sanh moi chuyén dong kha di
trén Hinh 17.5.
G90 GO0 G54 X0 YO

.. 1a chuyén dong nhanh ti vi tri dao cit

hién hanh d€n vi tri zero chuong trinh ciia chi
tidt tha nhdlt.

G90 G00 G55 X0 YO

. 18 chuyén ddéng nhanh tir vi tri dao cdt
hién hanh d€n vi tri zero chuong trinh cua chi
tiét thit hai.

G390 GO0 G56 X0 YO

.. 1a chuyén déng nhanh tif vi tri dac cét
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hién hanh dén vi tri zero chuong trinh cua chi
LiEty thi be.

Vi tri dich Ahing idn 1a zero chi tiét (zero
chuong trinh) nhu trong vi du néu trén. Néi
chung, dac sé chuyén dong dén dung vi tri cit
got thd nhat, dé tiét kiém th&i gian chu ky.
Chuong trinh vi du dudi ddy sé minh hoa ky
thuat dé.

Trong vi du nay, 16 s& duge khoan didgm
trén ting chi tiét (e6 3 chi ti&€t) d&n chidu sau
tinh todan Z-0.17 (Chuong trinh 017011, Ban
hay nghién ciu tinh don gidan cua su chuvén
Ligp gita cde ma G bu chi tiét, khong eo sif Xéa,
chi ¢6 ma G md1, sy bu chi tiél méi. Bb didu
khién sé thuc hién phan con laj.

01701

N1 G20

N2 G17 G40 GBO

N3 G90 G54 GO0 X5.5¥3.1 81000 M03 {G54 USED)
N4 G43 Z0.1 HO1 M08

N5 G?9 GB2 R0.12-0.14 P160 F8.0

N6 G55 X5.5Y3.1 {SWITCH TO G55)
N7 G56 ¥5.5¥3.1 {SWITCH TO G561}
N8 GBO Z1.0 M09

N9 GS1 G54 G28 zZ0 MO5S
N1Q MO1

{SWITCH TO G54)

Cdc block N3 dén N5 lien quan véi chi tiét
thi nhat, bén trong 1énh bo G54. Block N§ &
khoan diém chi tiét thd hai, bén trong lénh bu
(155, block N7 sé khoan diém chi tiét thd ba
trong lénh b G56. Ban hay cha ¥ su tra vé
1énh G54 trong block N9.

Su trd vé hé toa dé mac dinh 1a khang can
thiét, nhung nén lap trinh khi dao hoan tat su
cat got. Su lya chon b ¢hi tiét cd tinh ché dé,
ban hay chi ¥y su chuyén ti€p gitra cac dung cu
cat tir ma G bi nay sang ma ¢ bi khée. Tra vé
(:54 mac dinh sé rat hitu ich ¢ cudi timg dao
cit,

Néu 14t cd cdc block nay déu trong cing
mit chuong trinh, bo diéu khién sé tu déng xéce
dinh su khdce bict thieu s6) gitta vi tri dao hién
hanh vi cUng vi tri dao dé trong ma G bir chi
tiét k& tiép. Pay 1a uu diém ldn nhat khi s
dung cdc Jénh b chi ti&t, hon hidn sy by vi tri
va dang ky vi tri. Moi ¢hi ti&t duge ga ldp co
thé la dong nhat hoac khédc nhau, khi chung ¢
cung cdce vi tri déi vdi toan ho nhom ga lap.

Uny dung truc Z

Cho dén day van chua trinh bay vé truc Z
trong ndi dung lién quan dén su bo chi tigt, Pidu
nay khong phdai ngau nhién, nhung 1a hoan toan
¢ v. Tuy sy bt chi tict duge chon bat ky déu e
the ap dung che true Z, va cung logic nhu cde
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true X, Y, nhung ¢ day c6 phuong phdp diéu
khlen truc Z t8t hon, Phuong phéap diéu khién
truc Z dudi dang cac lénh G43 va G44 lién quan
chat ché vai su b ehiéu dai dung cu cdt. doi
khi duge goi 1a su bu dao. Van dé nay se duge
trinh bay riéng cho Chuong 18. Trong hiu hét
cac Ung dung lap trinh, sy bu chi tiét chi duge
diung trong mat phiang XY. Pay la xdc lap hé
diéu khién thong dung va ¢ thé biéu tht bang
vi du dudi day véi cde gia tri luu treng b ghi
diéu khién:

(G54} X-8.761Y-7.819 20

{355) X-15.387 Y-14.122 20

{G56) X-22.733 Y-8.352 20
(G57) ...

Mue nhép Z0 1a rat quan trong trong cic vi
du néu trén va trong sy diéu khien mdy. 20 ¢6
nghia la xde lap toa dd doi vdi gid tr1 7 ichicu
cao cua chi tiét) khéng thay déi giva cdc chi
tiét, du xac 1ap XY ¢é thé thay déi.

Trugng hgp duy nhat can xét truc Z trong
xdc 1ap bu chi tiét 1a khi chiéu cao c¢lia cde chi
tiet trong cing mdt nhém ga ldp c6 cac gid tri
khec nhew. Néu gid tri 7 thay déi, su thay déi
do phai duye xét bang cach hié¢u chinh xdc Jap
bo ghi tou d¢ trong bé diéu khién. Piéu nay do
nguoi van hanh CNC chiu trach nhiém thue
hi¢n, nhung nha ldp trinh phdi ndm ving.

|

0.356
0.408

ase| [Gss] ' |cs4

L BAN MAY l

- G43(Z)HO1

1

Hinh 17.6. Xac lap cac ma by chi liét khi chiéu cao
chi tiét khde nhau

Hinh 17.6 minh hoa cdc kha nang dugc
dung cho cde chi ti€t cé chidu cao khdc nhau
trong cing nhém ga ldp dung cu cit. Sy khéc
biét gida cdc chiéu cao chi tiét ¢6 thé da dang
nhan biét trén ban vé ky thuat hoic do dac.

Né&u vi dy vé nhiéu lénh bu chi ti&t dsi voi
xde lap XY duge chinh sira dé bu cé truc Z, su
bu chi tiét ¢ thé duge xdc lap cho cdc chi tidt
trong cung nhdm gd 1ip, nhung ¢6 chidu cao
khac nhau. Chiéu cao bién thién nay do truc Z



dieu khién. Két qua clia xdc 1ap truc % phan
anh hiéu s& chiéu cao gita bé mat truc Z duge
do cho mot chi tiét va bé mat true Z do véi chi
tiét khac. Dua theo dir li¢u trong vi du néu
trén, két hap vdi cdc gid tri Z trén Hinh 17.6,
cdc xde lip cia hé diéu khién s& nhu sau:
(G54) X-8.761Y-7.819 20

{G55) X-15.387 ¥-14.122 72-0.408
{G56) X-22,733 ¥Y-B.352 Z0.3585

Diéu quan trong edn biét vé diéu khién truc
Z trong lénh bu chi tiét da chon la su diéu
khién nay cé quan hé rd¢ chdat ché vai sy bl
chiéu dai dung cu cdt, s& duge trinh bay trong
Chuong 18. Gid tri luu cia xde 14p truc Z bén
trong 1énh bu chi ti€t sé dp dung cho chuyén
dong dao thue sy va duge dung dé diéu chinh
chuyén doéng nay theo xdc lap cia lugng ba
chiéu dai dao.

Vi dy, néu lugng b chidu dii dao cia dung
cu cét duge do 1a Z-10.0, chuyén diéng thue cia
dao d6 dén zero chuong trinh doc theo truc 7 sé
1a ~10.0 bén trong lénh G54, -10.408 trong G55
va —9.644 trong G56, t4t ca déu st dung vi dy
minh hoa trén Hinh 17.6.

AP DUNG TREN MAY NGANG

Gia cong nhiéu chi ti€t trong mot nhém g4
1&p dugc thuc hidn thusng xuyén Lrén cde trung
tam gia eéng CNC ding. Ky thuat sit dung
nhiéu i¢nh bi chi ti&t dac biét hitu ich trén cac
trung tam gia cong ngang, chang han phay va
doa 16, nhiéu be mat chi tiét duge gia cong
trong mot 1an ga lip.

Gia ¢ong hai, ba, hodc nhiéu bé mit chi tiét
trén trung tam gia céng ngang la cong viée
thudng ngay trong cdce xudng eg khi hién dai.
b3i v6i muc dich nay, sif hua chon bl chi tiét 1a
rdt quan trong. Vi du, zero chuong trinh tai
diém xoay ciia ban phan do cé thé xic lap cho
cde truc X va Y. Xdc ldp chuong trinh cta truc Z
c6 thé d clng vi tri (di€ém xoay ciia ban phan
dd) hodc trén bé mit clia titng vi tri phan do.
Su bu chi tiét xit 1y ung dung nay rat chuin,
dén sau bé mat véi khedng cic ma G tidu
chuan.

Khong c6 su khac biét trong dng dung lap
trinh — sy chuyén déi gitta cde 1énh G ba chi
ti€t hoan toan nhu trén trung tdm gia cong
ding. Su thay d6i duy nhat a truc Z sé 1oi dén
vi tri tréng va sy phan d6 ban mdy thung
dugc lap trinh gitta su thay déi bu chi tiét,.

Hinh 17.7 minh hoa xdc 14p dién hinh cho 4
bé mat clia chi ti&t trong d6 Z0 & dinh clia ting
bé mat do. S4 bé mat tot da tuong dng s6 vi tri

B180
m __"1
|

3
=

Hinh 17.7. Vi du vé ba chi b€l 4p dung cho
trung tdm gia céng ngang.

=

59
890

N

G55

0icd

phan d6 ban may. Trong cdc truong hop do,
phudng phzip lap trinh ia tuong tu nhau néu Z0
¢ tdm cua ban phan d6, day cing la dng dung
phd bién (Chuong 45).

BU CHI TIET NGOAI

Khi quan sat k§ man hinh bu chi tiét ban
sé thdy mot su bu chi tidt dac bidt dng véi mit
trong cdc ky hiéu dudi day:

Q00 (EXT)
Q 00 (COM)

Hai 56 zero — 00 — cho bi&t sy bu nay khéng
phdila mét trong 6 1énh bii tiéu chudn G54 dén
G59. Cdce 18nh b nay duge ghi theo 56 tir 01
dén 06. Ky hiéu 00 con cho biét day khong phai
1a sy bt ldp trinh dugce, it nhat [a khéng s
dung cdc phuong phdp l4p trinh CNC tiéu
chudn. Tuy chon Fanuc Macro B cho phép lap
trinh sy bu néu trén.

Viét tat EXT la tit External (ngoai) va COM
la tir Common (chung}. Bo diéu khién ¢6 thé cé
mdt trong hai ki hiéu dé, nhung khéng cé cd
hai. COM duge ghi trén cdc b¢ didu khién ca,
con EXT trén cdc bd diéu khién hién dai hon.
Ly do? V6i sur bung nd thi trudng mdy tinh ca
nhén, viét tit COM trd thanh viét tit chudn cua
Communication (truyén thong). Bo didu khién
Fanuc hé trg nhiéu phuong phédp truyén théng,
ké cé ndi két véi mdy tinh cd nhan, do d6 COM
difge thay bang EXT dé tranh nham lan.

Hai ky hi¢u nay la nhu nhau, cd vé cong
dung va su bii. Trén man hién thi sy ba die
biét nay thudng ¢ trude hodc trén 18nh bu G54
(Hinh 17.8).
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00 (EXT) 01 {G54)

X 0.0000 X -12.5543
Y 0.0000 Y - 7.4462
7 0.0000 7 0.0000

Hinh 17.8. Vi du vé hién thi by chi Hiét EXT

Sy khac biét chinh gita su b chi tiét EXT
vd COM la chung khéng lap trinh duvc vt ma

G bat ky. Xdc lap cla sy bir nay thuong ta zero -

cho tat ¢& cdc truc. Xdc lap khéc zero sé kich
hoat sy bi chi tiét nay theo cdch thiic rat quan
trong,

L] QUAN TRONG LREEEE

X&c lap bat ky cla sy bu chi tét EXT luén luén
tac dong dén moi xac 1ap bl dudce dung trong
chuong trinh CNG

C4 sdu Iénh bu chi ti&t tiéu chudn, va moi
1énh b b8 sung, déu bj tdc dong tir cde gia tri
xdc 14p trong su bu ngoai, dya trén xdc ldp cda
timg true. Do moi hé toa db lap trinh déu bi
danh hudng, sy bu dic biét nay duge goi 1a
Common Work Offset hoic External Work
Offset.

CAC UNG BUNG TIEN

Ngay tir ddu, hé toa dé lam viéc chi duge
thiét k& cho cdc trung tim gia céng ONC, sau
dé méi duge dp dung cho cac mdy tién CNC. Su
van hanh, c¢d logic va thuc té&, trén mdy tién 1a
dong nhat véi trung tim gia cong. S dung su
bir chi ti&t trén may tién CNC cho phép loai bé
lénh G50 hoac G92, sy gd ldp gia cong tién
CNC tré nén nhanh hon va dé dang hon.

Cac kiéu b

Khéec biét chinh trong itng dung bi chi tiét
trén may tién l1a hau nhu chi cdn mot sy bu chj
tiét. Hai sy bu chi tiét 1a c¢é thé, ba su bir trg
1&n chi dung cho cdc ga l4p phic tap va dac
biét. Tir G54 dén G59 déu kha dung trén cdc
may tién CNC hién dai va thudng bé qua sy lua
chon bu chi tiét trong chuong trinh, trir khi si
dung tit hai 1énh bt chi ti€t tré 1&n. Pidu d6 cb
nghia }a v& nguyén téc nha lap trinh chi phy
thuje vao xde lap mic dinh G54.

Hai tinh nédng bu ddc biét trén cdc hé théng
diéu khién hién dai 12 bo Geometry (hinh hoc)
va bu Wear (mon dao), trén cing man hinh
hién thi hodc trén cde man hinh riéng ré, tuy
theo ki€u loai cda bd diéu khidn.

Ba hinh hoc

Bua hinh hoc (Geometry Offset) la tuong
duong véi bu chi tigt (work offset) trén cdc bd

(&1l

diéu khién phay. Lénh bu nay bi€u thi khodng
cach tir di€m quy chiéu dao c4t dén zere chuong
trinh, duge do tit zero mdy doc theo truc da
chon. Néi chung, trén mdy tién v6i hoc chua
dao phia trén dung tdm truc chinh, bii hinh
hge cho ca true X va truc Z sé la gig tri am.
Hinh 17.9 minh hoa cdc gid tri bt hinh hoe cho
mui khoa, dao tién va dao doa (T01, T02, T03).

GEQOMETRY OFFSET
Mo | X OFFSET | Z OFFSET [ RADIUS TIP
01 -8.6330 -2.3630 0.0000 0
02 -8.6470 -6.6780 0.0469 3
03 -9.0720 -2.4950 0.0313 2
04 0.0000 0.0000 0.0000 0
05 0.0000 0.0000 0.0000 0

Hinh 17.9. Muc nhdp di fiéu ba Hinh Hoc dao tien

Bu man dao

Bl mbdn dao cing duge dung trén cdc bé
diéu khién phay, nhung chi ¢6 b chidu dai dao
va bt ban kinh dao, khéng ¢6 bt hé toa do lam
viéc (bu chi tigt). '

Trén cdc may tién CNC, cong dung ctia bi
mon dae hoan toan nhu trén trung tdm gia
¢ong. Diéu nay bit cho sy mon dung cu cét va
duge diing dé tinh chinh bii hinh hoc. V& nguyén
tdc, sau khi xdc lap bu hinh hoe cho dung cu
cat, xac 14p do phai khéng thay déi. Cdc didu
chinh va tinh chinh kich thudc thuc ciia chi tist
chi duge thue hién véi sy bu mon dao.

WEAR OFFSET
Mo. | X OFFSET | Z QFFSET [ RADIUS TIP
o1 (.0000 0.0000 0.0000 0
02 -0.0060 0.0000 0.0469 3
a3 0.0000 0.0040 0.0313 2
04 0.0000 0.0000 0.0000 0
05 {.0000 0.0000 0.0000 0

Hinh 17.10. Myc nhép di liéu bu MON dao tién.

Hinh 17.10 minh h¢oa mét s6 muc nhép
théng dung trong b ghi bu mon dao. Cde xde
lap chi 86 mii dao va ban kinh dao xuat hién
trong c& hai hién thi va sy hién thi trén hai man
hinh 14 tu d6ng sau khi nhdp gia tri bu. Bdn
kinh mai dao va chi 86 dinh hudng dinh dao 1a
dédc trung 441 vdi cdc bo diéu khién tién CNC.

Chi $6 bil va dao

Céac dung cu cdt trén mdy tién CNC, tuong
tif trén trung t&m gia cdng, cling ¢6 cdc chi s,
N6i chung, thudng chi sit dyng mdt gid tri bu



toa 4§, nhung cdc chi sé dao 12 khac nhau. Ban

cdn nhd, chi s¢ dao trén mdy tién cé bén cha

56, vi du T0404:

O Hai chir s¢ ddu chon tram phan 0 dao (S dao trén hoc
chiia dao) vad s8 bir hinh hoe. O day khdng co su lua chon
khdc. Vi dy dao trong 6 dao 4, ciing s& ding s§ bl hinh
hoo la 4.

QO Hai chir 50 cudi I3 cdc s6 dang ky (ghi) bu man dao.
Chdng khéng nhat thidt phai bing chi s8 dao, nhung ban
nén lam cho cac s ndy tudng hop vili nhau, néu cd tha.

Tuy theo bd difu khién va kich ¢ man
hinh, sy ghi bi dao ¢é thé ¢6 man hién thi
riéng cho sy b hinh hoe va bi dao. Cde gid tri
b ehi tigt (toa do lam viéc) ludn ludn trong cot
bi Geometry (thinh hoc).

GA LAP DAO

Trong cdc minh hoa k& tiép tuong tu cdc
minh heoa dd néu trong Chuong 15, trinh bay
cong dung cua phuong phap dang ky G50 (iénh
dang ky vi tri duge dung trong chuong trinh).
Ban hay so sanh cde minh hoa do.

Xac 14p cua may tién CNC la dong nhat
trong ¢d hai truong hgp, ngoai tri phuong
phdp va mue dich do vi tri. Moi minh hoa trong
cdac ung dung nay cing tuong hop vdi dir ligu
duge nhap vao cde man hinh bu hinh hoc dao
va bl mon dao cia hé thong diéu khién.

Cdc gid tri dién hanh dec theo true X luén
luén &m, cde gia tri doe theo truc Z thuing la
am, ciing c6 thé ¢6 gia tri duong, ahung didu dé
c6 nghia 14 dao cdt & phia trén chi tiét va sy
thay dao c6 thé rat nguy hiém. Ban hdy cdnh
gide vt cde tinh hudng do!

Dao cat got theo dutng tam

Cdc dao gia eong theo dudng tdm truc chinh
la loai ¢6 dinh ¢ dudng tam trong qud trinh cit

got. Linh vue nay bao gébm moi mii khoan,
chuét, tard ren, ké ca cdc dao phay duge dung
dé lam phang day 16 cut. Tuy nhién, khéng
phii moi dao doa déu thudc nhém nay, do dinh
dao phay thutmg khong nim trén dudng tam
truc chinh trong khi gia céng. Cac dao theo
dutng tim [uén {uén duge do tir duéng tAm cua
dao dén dutng tam truc chinh doc theo iruc X,
va tif dinh dao dén zero chudgng trinh doc theo
tryc Z (Hinh 17.13)

Dao tign

Dao tién — hoac dao tién ngoai — duge do tit
dinh dao tudng tugng dén zero chuong trinh,
doc theo truc X (dudng kinh dm) va theo truc 7,
thudng ciing 1a gid tri 4m. Ban ¢dn nhd néu
manh dao hgp kim (tién hodc doa) thay ddi ban
kinh trong cang mdét 6 dao, gid tri gd lip cing
thay ddi. Suf thay déi nay ¢é thé rdt nho, nhung
cung du gay ra vét xudc, do dé ban can rat cdn
than. D81 véi nguyédn cong tién, ban can chu ¥
bin kinh mii dao eé thé thay déi ti 1dn dén
nho, vi du tit 3/64 (R0.0469) dén 1/32
(R0.0313).

& DAO TAI VI TRI THAY DAO\@

GEOM (2)

F 3

| GEOM (X DIA)

Hinh 17.12. X&dc lap bu hiqh hoc
d6i voi dao tién NGOAI

b~ -

& DAO TAI V| TRI THAY DAO

GEOM (Z)

GEOM (X DIA)

Hinh 17.11. Xdc 14p bu hinh hoc cho céc dao cdt
got theo DUONG TAM

Hinh 17.13. X4dc 14p bu hinh hoe déi voi
dao gia cong mat TRONG
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Hinh 17.12 minh hoa x4c ldp bu hinh hee
d6i voi dao tidn {ngoai) va Hinh 17.13 minh
hea xdc 1ap bu hinh hoc d61 véi dao doa tgia
cong mat trong).

Dao doa — hoac dao gia ¢Ong méat trong -
luén ludn duge do tur dinh dao tudng tuong dén
zerc chuong trinh doc theo truc X (thuing la
dutng kinh Am} va theo truc Z, cing la gid tri
am. Trong hau hét c4c trudng hop, gid tri X cua
dao doa thuirng lon hon dao tién ngoai.

Ddi v6i nguyén ¢éng doa, ciing nhu nguyén

edng tién, can chd y ban kinh mai dao thay déi
tU 16n dén nho, cé thé gay ra phé& phdm.

Biém 1gnh va bis dung cu cat

Vi nhiéu ly do, trong khi gia cong c¢é thé
phdi thay manh hgp kim cdt, chii yéu dé duy tri
ché d6 cat va dung sai kich thude trong pham
vi cho phép. Manh dao hgp kim duge ché tao
vdi tiéu chuln rat cao, nhung van ¢6 thé cé sai
léch kich thude khi mua tir ede ngudn khde
nhau. Néu thay manh dao hgp kim, can didu
chinh gid tri bo mon dao dé bao dam d6 chinh
xdc gla cong.

Cédn dao tiép nhan manh hgp kim 6 cing
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Hinh 17.14. Saj s6 xdac lap phat sinh do ban kinh mii
dao hgp kim khac nhau 1dp trong cing mét can dao.

kich ¢& va hinh dang nhung ¢6 thé ¢é bdn kinh
miii dao khdc nhau. Ban can dac biét ¢ha y khi
thay manh dao hop kim khde ¢é bdn kinh mai
dao 16n hon hoaec nho hon. Su bu mon dao ¢6
thé duge diéu chinh theo ca hai truc véi gia trj
thich hgp.

Vi du trén Hinh 17,14 minh hea xéc lap
tiéu chudn 461 vdi bdn kinh mii dao 1/32¢.0313
gita), sai 80 xde 1ap 461 vdi ban kinh nho hon
{trai) va 1én hon (phdil. Cdce kich thuse minh
hoa gid tri sai 0 ddi v6i manh dac cu thé duge
néu trong vi du d4é.

Khi thay déi manh dao hgp kim,
ban hay di€u chinh gia tri bu mon dao




BU CHIEU DAI DAD

Cac chuong trude da xem xét hai phuong
phap ba cho vi tri thue cua dung cu edt trong
quan hé véi diém quy chidu mdy. Thi nhat la
phuong phap ci, st dung si b vi {ri, thi hai la
phuong phdp mdi, hé toa dé vi tri (b chi tiét).
Trong cd hai trudng hgp, chi tép trung vao cdc
truc X va Y, chua chi y d&n truc Z. Mac dau
true Z ¢d thé duge gop vao hai phuang phap néu
trén, nhung két qud thudng cd tinh thue tién
khéng cao. Ly do chinh 1a ban chat cia khong
gian lam viéc CNC.

Néi chung, vha lap trinh quyé&t dinh su ga
13p chi tiét trong d6 gd va chon vi tri thich hop
cua zero chuong trinh XYZ (diém quy chiéu chi
ti€t hodc zero chi ti€t). Khi sit dung b chi tiét,
cde true XY ludn ludn do tir diém quy chiéu mdy
dén vi tri zero chuong irinki. Theo dinh nghia
chat ché, nguyén tdc nay ciing ap dung cho truc
7. Khidc biét chinh 1a cde gid tri do trén X,Y sé
khong thay d6i déi vat mol dung cu cdt, bat ké
56 lugng dao duge dung 1a mét hode hang tram
dao. Picu nay hoan tean khdc vdi truc Z.

Ly do? Méi dao déu co chidu dai dao riéng.

NGUYEN LY GHUNG

Ban ¢6 thé phai giai quyét van dé chidu dai
dung cu cit trong tiing chueng trinh trén trung
tdm gia cong CNC. K& tif nhitng tng dung CN
dau tién da xuat hién nhiéu ky thuat 1ap trinh
chiéu dai dung cu cdt. Ching thubc mét trong
hai nhém co ban.

O Bidt chidu dai thyc cia dung cu cit.
L Chua bigt chifu gai thuc cua dung cu cit.

Méi nhém déu dbi hoi ky thuat ldp trinh
rigng. P& hiéu khdi niédm chidu dai dao cit
trong lap trinh CNC, di¢u quan trong la hiéu
chidu dai thye cia dao edt. Chidu dai nay dai
khi duue goi 1a chiéu dai vat ly cia dao cdt hoae
don gidn chila chifu dai dao cit, ¢6 ¥ nghia rat
dac bi¢t trong lap trinh CNC va g4 lap.

Chiéu ai thy'c ciia duny cu cat

Truge hét, ban hdy xét dao cat don gian,
Vdi mai khoan ban ¢é thé dé dang xdc dinh
chieu dai biang dung cu do. Trong ngdn ngit
hang ngay, midi khoan 6 inch ¢é chiéu dai 6
inch do tir ddu nay dén dau kia. Trong lap trinh
CNC, diéu d6 vAn ding nhung chua dd. Mii

khoan hoac dung cu cit bat k¥ — thudng duoc
lap trong 6 dao va chi mdt phan cia dao chia ra
ngodi, phan con lai nam trong 6 duo. O dao
duge 1dp trong truc chinh, biang hé théng dinh
vi v kep chat tidu chudn. Cic ky hiéu dao,
chidng han HSK63, HSK 100, BT40, CAT 50, 1
cace tiéu chudn Chau Au va Hoa Ky. Dung cu cét
bat ky trong nhém phan leai déu khép v6i may
cong cu duge thiét ké trong nhom dé. Pay la
mét trong tinh nang bao ddm d6 chinh xde gia
¢ong trén may CNC.

Chiéu dai dao ddi véi lap trinh CNC ludn
ludn tign hé chat ché véi 6 dao va thiét k& mdy
cong cu. Do d6, nha ché tac thiét lap vi tri
chinh xdc¢ trong true chinh dugc goi 1a vach
chudn.

Vach chudn

Khi can dao cung véi dao duge 1dp vao truc
chinh cha may CNC, chuéi cén cua cdn dao sé
lap nguge chiéu véi dng con trong truc chinh va
duge gitr chit bang kep rit. P& chinh xdc gia
cong bao ddm vi tri ¢ dinh ciia can dao trong
true chinh. Vi tri nay duge dung dé quy chiéu
va thudng duge goi la vach chudn. Day la
dudng quy chiéu tuéng tugng duge dung dé do
theo truc Z (Hinh 18.1).
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Hinh 18.1. Hinh chiéu trudc cla trung 1am gia cong
ding CNC

Vach chuan duge dung dé do chinh xadc
chiéu dai dung cu cdt va chuyén dong bat ky
cua dao cat doc theo true Z. Vach chudn do nha
ché tao mdy edng cu xdc dinh va ¢6 quan hé
chat ché véi mdt bé mat chinh xac, duge goi la
ban mdy, thuce t&€ doé 1a mdt ¢rén clia ban may.
Vach chudn 14 mét canh cua mat phing song
song v61 mdt frén cda ban mdy.
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Mat trén kan may

Moi trung tAm gia cdng déu cé ban may, dé
ldp dé gd va chi tiét, Mat trén cia ban may
dugc mai chinh xdc dé bao dam da phang va 46
vudng géc cho chi tit gd lap.

Ngoai ra, ban mdy dugc dinh vi v6i khodang
cach xdce dinh tinh tir vach chudn. Vi tri cta
can dao trong truc chinh khéng thé thay déi, vi
tri cua ban may (ké cd loai ban may dich
chuyén duge) cﬁng khéng thay doi trong khi gia
cong. Bé mit cua ban may tao thanh mat
phang quy chiéu song song vé6i vach chudn. Sy
sdip xép nay cho phép 1ap trinh chinh xde
chuyén dong cta dung cu cdt doc theo truc Z.

Cé thé dinh nghia b chidu dai dao c4t nhu
sau:

Bu chiéu dai dao cat la quy trinh hiéu chinh '
khoang cach gira chiéu dai lap trinh cla dao cat
va chiéu dai thuc ciia dao do,

Lgi ich 16n nh&t cta ba chiéu dai dao trong
1ap trinh CNC 1a cho phép nha lap trinh thiét
ké chuong trinh hoan chinh, si dung s6 lu’cng
dao cdt theo yéu cdu gia cong ma khéng can
biét chiéu dai thue cla titng dao.

LENH BU CHIEU DAI DAD

Cac hé théng Fanue va nhiédu bé didu khién
khac 6 ba 1énh lién quan d&n su b chidu dai
dao — t&t ca déu la ma G.

Cé ba 1énh nay déu chi 4p dung cho truc Z.
Khdc v4i cac 1énh bu chi tiét G54 — G59; G43
v& G44 ludn luén kem theo cde dic tinh riéng.
Ching chi cé thé duge sit dung véi chi s8 ba
duge gdn tif dia chi H. Ti€p sau dia chi H phdi
c6 tir 1 dén 3 chit 56, tity theo s6 lugng bt khd
dung trong hé théng.

| G43 G44 G49

G43 B chifu dii dao duong
G44 Bu chifu dai dao dm

G439 X6z bl chidu daj dao
HOG X6a bl chidu dai dao

H. Chon 58 bl chidu dai dao

Né6i chung, bu chiéu dai dao thudng dugc
lap trinh trong ché d9 tuyét ddi G90. Muce nhép
chuong trinh s& 1a 1énh G43 hoic G44, tiép
theo la vi tri dich trén truc Z, va chi s6 b H.

NG66 G43 Z1.0 HO4

Pay ciing 1a block thuén tién d& bd sung ham
chéat lam ngudi M08 cho dung cu c¢dt hién hanh:
N66 G43 21.0 RO4 MO8
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Chuyén dong dao trong vi dy néu trén la
1.0 inch trén zero chi tigt. Hé didu khién sé
tinh todn khodng cdch dich chuyén, dua trén
gid tri bu H duge nguti van hanh luu lai trong
khi xde lap ché d6 gia céng.

Hinh 18.2 minh hoa man hinh hién thi bu
chiéu dai dung cu cit.

TOOL OFFSET (LENGTH)
No. GEOMETRY WEAR
001 -6.7430 0.0000
002 -8.8970 0.0000
003 -7.4700 0.0000
004 0.0000 0.0000
005 0.0000 0.0000
006 0.0000 0.0000

Hinh 18.2. Cac gig tri nhap trén man hinh bit chidu
dai dung cu cdt.

Ban c¢dn chd ¥, man hinh thuc t& ¢6 thé
khde nhau gita cdc b didu khién va mot s he
diéu khién khéng hién thi gia tri bu mon dao.
Bu mon dac (né€u ¢6) chi duge dung cho ede didu
chinh chiéu dai dao theo muc nhap man hinh
riéng ré.

Lénh G44 duge dung trong chuong trinh, ¢é
12 1a 1&nh it dugce sit dung nhat trong moi ma G
cuia Fanue, Cudi chuong nay sé& so sinh lénh
G43 vai G44.

Nhiéu nha lap trinh CNC c¢6 th€ khéng
nhan thay xac 1ap truc Z trong b chi tiét (G54
— (G59) ciing rd't quan trong d6i vdi b chidu dai
dao. Ly do s& dugce gidi thich trong phén trinh
bay cdc phuong phap xac 14p bii chiéu dai dao.

Mot 58 s6 tay hudng din lap trinh dé nghi
sif dung céc 1énh el G45 va G46 d& b chidu dai
dao. Tuy diéu nay dén nay vin con ding va c6
thé dd ¢6 vai wu diém trén b diéu khién cd,
nhimg khéng nén st dung ching. Thit nhat, cdc
1énh vi tri ngay cang it duge s dung va tha
hai, chiing cdn ¢6 thé duge ding véi cac truc X
va Y do 46 khong hoan toan biéu thi cho true Z.

Khodng cach dich chuyén theo truc Z

D¢ dién dich cach thdc hé théng CNC st
dung 1énh bii chiéu dai dao, nha 14p trinh hoac
nguoil vn hanh phai ¢6 khd nang tinh todn
khodng cdch dich chuyén cha dung cu cit.
Logic cta su bit chiéu dai dao kh4 don gian:

O Gid tri bi H s& dutic cfng vao vi tri dich 7 néu diing G43,
do G43 dugc dinh nghia 12 bl chifu dai dac dugng.

G Gid tri b H s8 dugc trar khdi vi tri dich Z néu ding G44,
do G44 dugc dinh nghia 1a b chidu dai dao 4m.



Vi tri dich trong cd hai trudng hop déu 1a
gid tri tuyét déi eta truc 7 trong chuong trinh.
Néu bigt xac lap truc Z cua bu chi tiét (Go4 -
(G59), gid tri H va dich Z, c6 thé tinh chinh xdc
khodng cdch dich chuyén. Hé dicu khién sé su
dung céng thire:

Zd: Wz+ Zt+ H

Trong do:
Zd: khoang cach dich chuyén theo truc Z
{hanh trinh thug)
W.: gia tri toa dd lam viéc dai vditruc Z.
Zyo vitri dich trén truc Z (toa dé 2)
H: gid tri cla $6 bu H dugc dp dung.
= Vi du-W,=0
G43 Z20.1H01 ... trong do:

G54 theo truc Z dugce xdc lap 1a Z0, vi tri
dich trén truc Z 1a .10 va HO1 dugc xac lap la
~6.743, khodng cdch dich chuyén sé la:

Zy 0+ {+.1)+(-6.743)
0+.1-6743 =

ool

-6.643

Khodng cach dich chuyén hién thi sé la
Z-6.643

D€ bao dim céng thitc nay ludn luén chinh
xdc, ban hiy thir thay d6i vai gid tri
D Vidy-W,=.0200

Trong vi du nay, chuong trinh ¢é block
G43 Z1.0 HO3 ...trong dé:

(354 theo truc Z duge x4c lap 14.0200, dich
trén truc 7 14 Z1.0 va gid tri coa HO3 14 -7 .47.

Za (+.02) + (+1.0} + (-7.47)
02+1.0-7.47 =-68.45

won

Két qud 1a diing, dao s& chuyén déng theo
truc Z hudng dén chi tiét, va khodng cdch dich
chuyén sé la Z-6.45

Trong vi du cudi, vi tri dich 1a 4m:

S Vidy- W, =.0500

Block chuong trinh ¢é toa dé Z am

G43 2-0.,625 HO7? trong do:

G54 theo truc Z duge xdce lap 12.0200, dich
truc Z la -0.625 va HO7 1a -8.28. Tinh todn
khodng cach dich chuyén ciing s dung cong
thde néu trén véi cde gid tri khdc;

Zy = (+.02) + (-.625) + (-8.28)
= .02-625-8.28=-8.885

Céng thuc nay van chinh xdc va c6 thé
dung dé tinh todn khoang cdch dich chuyén b4t
ky theo truc Z.

XAC LAP CHIEU DAI DAO

Chiéu dai cua dao dugc diing dé gia cong
(gdbm dao va cdn dao), ¢ thé duge xdc lap truc
ti€p trén may CNC hodc cach xa may. Cdc thy
chon xdc¢ l4p nay thudng duge goi 1a xdc lap
chigu dai dao trén mdy hodc cdch xa mdy. Méi
tuy chon déu ¢6 wu diém va nhuge diém riéng.
Cd hai déu ¢6 quan hé vdi vach chudn, khi ap
dung cho chiéu dai dao ho#e phan chia ra ngoai
8 dao. Ban hay danh gi4 titng tay chon d6, so
sdnh cdc uu di€m va nhuge diém cia ching.
Viéc lua chon tuy chon thich hgp con phu thuée
vao nhiéu yéu t&.

Ca hai tuy chon déu ddi hoi su tham gia cda
hai ngudi, hodic hai kj ndng chuyén nghiép,
nha lap trinh va ngudi van hanh CNC. Nha lap
trinh xde dinh tat ca cdc dao duge chon theo chi
s6 clia chung (dia chi T) va gan cdce s bu chidu
dai dao, vi du G43 hodc G44 véi dia chi H vao
bé nhd cua hé thong CNC.

Xac lap chigu dai dao trén may

Vé k¥ thudt, xac lap chiéu dai dao trén mdy
la coéng viée cia ngusi van hanh mdy. Noi
chung, nguiri van hanh l4p dao vao truc chinh
va do khoang hanh trinh (chay dao) ti zero
mdy dén zero chi tiét. Cong viée nay ton nhiéu
thoi gian néu l4p nhiéu dao. Cé mat s6 phuong
phdp gd 14p dao cho phép giam di thai gian xac
lap chidu dai dao trén mdy, ching han phuong
phédp dao chinh, s& duge trinh bay trong phin
ké& tiép. Uu diém cia phuong phdp nay la
khong doi héi thi€t bi bd sung va khéng yéu
cdu k¥ ning cia ngudi van hanh.

Xac lap chiéu dai dao cach xa may

Vé kg thuat, xdc lap chiéu dai dao cdch xa
mdy la céng viéc cia thg dung cu lanh nghé
ho#ic nguti vdn hanh CNC. Do xdc lap duge
thyc hién ¢ cach xa mdy, cidn cé thidt bi dac
biét, lam tdng thém chi phi sdn xudt. Thiét bi
nay c6 thé 1& dé g4 don gian véi chudn chiéu
cao, hodc phde tap véi hién thi sd.

Ding ky gia tri bu chidu dai dao

B4t k& phuong phdp xdc lap chiéu dai dao
duge s dung, luon ludn cé gia tri do biéu thi
chiéu dai cua dung cu cat duge chon. Gi4 tri
chiéu dai dao phai dugc dua vao chuong trinh
trude khi ti€n hanh gia cong. Ngusi van hanh
phai déng ky gid tri do vao hé théng, véi tidu
dé thich hgp trén bang didu khién.

Hé diu khién chda muc ghi dic biét
chuyén diung cho gid tri bh chiéu dai dao,
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thuting cd tiéu dé Tool length setting, tool
length offset, tool length compensation, hoac
offset. Bat ké tén tidu d¢, quy trinh xdc lap
phai bao ddm chiéu dai do duye nhap vao b
diéu khi€n d& chuang trinh c6 thé su dung.
Chiéu dai do Juon luén trong cidc gidi han hanh
trinh cua true Z nhung vin cho phép di khodng
trong dé thay dao va thay chi tist.

bé hieu vé bu chiéu dai dao, ban cin biét
chuyén déng truc Z va dang hinh hoc cua may.
Trén cdc trung tdm gia céng ngang va ding,
ban hay quan sat mat phang XY, 1a mat trén
cua chi tiét. Cdc nguyén ly 1a nhu nhau, nhung
o day s& tap trung vao trung tam gia chng dimng.

CAC QUAN HE TREN TRUC Z

P& hiéu cdc nguyén 1y chung vé bu chiéu
dai dao, ban hay xem xét minh hoa vé g4 lap
trén trung tim gia céng ding (Hinh 18.3).
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Hinh 18.3. Cac quan hé trén truc Z ctia ma v, dao
cit, mat ban may va chidu dao chi tist

Hinh nady bi€u thi sy g4 14p trén trung tam
gia cong ditng CNC, chiéu tif phia trudc may, tir
phia nguti van hanh. Cot truc chinh dat tai vi
tri zero mdy. Day la vi tri chuyén déi gidi han
d6i vdi hanh trinh truc 7 dusng va can thict dé
thay dao tu dong trén hiu hét moi trung tam gia
¢ong. Ca bén kich thude trén Hinh 18.3 déu c6
thé xdc dinh mét cach d& dang. Ching ludn
lugn duge coi la kich thudc da bidt hoie kich
thuge cho tride va déu la eo so d€ xdce lap may
chinh xdc.

Q Khoang cach gidia vach chudn dao va dinh it cla dao
... kich thude A trén hinh

W Khoang cach gitia dinh cit cla dao va 20 (zero chuong
irinh clia chi tigt}

... Kich thude B trén hinh.

O  Chidu cao cla chi tiét (khodng cach gitia mét ban may va
Z0 cha chi tigt)

... kich thuge C trén hinh.
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U Tdng clia ba kich thudc néu trén (khodng cach gidia mat
ban may va vach chudn dao)

... kich thude O irén hink,

Trén Hinh 18.3, kich thude I luén luén
dugc biét, do diy la khodng cach duge cde nha
ché tao mdy CNC xac dinh. C6 thé chua biét
kich thuéc C (chiéu cao chi tiét véi ede khodng
hé), nhung c6 thé dé dang xdc dinh khi chuan
bi g4 ldp chi tiét.

Con lai la kich thude A — khoang cich giita
vach chudn dao va dinh ¢t cia dao, khéng cé
phuong phdp xac dinh kich thudc nay tri
phuong phap do thue t€. Trong nhitng ngay dau
cia CNC, chiéu dai A duge cho trude va duge
dua vdo chuong trinh. Do sy bat tién khi tim
kich thude nay, nhiéu phuong phap mdi duge
dung trong cdc may CNC hién dai.

Ngay nay, ba phuong phap duge xem xét
trong lap trinh chiéu dai dao cat.

O Phugng phap xac I&p trude chidu dai dag
.. dua trén thidt bj gd I3p dao bén ngods

o Phugng phap do ‘
- dua trén sy do dac chigu dai dae tén mdy

O Phugng phdp dao chinh 1a phuong phdp higu qua nhat
- dua trén quan hé vOi chibu dii cia dao dai nhét.

Ting phuong phip déu c6 cdc uu diém
rieng. Nha ldp trinh CNC xem xét cde uu diém
d6 va chon phuong phdp thich hgp. Céc ung
dung cua chiing khéng lién quan trye tiép vdi
qud trinh 1ap trinh, chi thuan Uiy la g4 ldp dao
trén mdy, nhung nha lip trinh phai hiéu rb.
Bat ké phuong phdp duge chon, ban phai ¢6 su
quy chiéu dén xde lap dugc chon trong chudng
trinh, thurng ¢ dang cha thich hoic thang bao.

Xac lap trudc chiéu dai dao

Mot s6 nguyi dung ua thich xde ldp trude
chieu dai dao cdt bén ngoai mdy, thay vi trong
khi xdc lap mdy. Pay la phuong phdp xdc lap
chigu dai dao cat ¢4 dién. Phuong phép nay cé
mot 86 wu di€m, déc biét 12 loai bé thyi gian
chét trong khi ga 14p. Uu diém tha hai la trén
trung tim gia céng ngang, zero chugng trinh
thuding dugc xde lap trude & tam ban may xoay
hodic ban phan do6. Nhuoe di€m chinh eta
phuong phap nay la su xac lap truée chidu dai
dao cdch xa mdy doi héi thiét bi bén ngoai,
duge goila dé gd dao, }am tang thém chi phi.

Su dung db gd dao, moi dao cdt déu duge ldp
vao thiét bi bén ngoai, trong khi mdy CNC
dang gia cong. Khong can do trén may khi thay
doi loai chi tiét gia cong. Cong vide cla ngudi



vé&n hanh 14 nhip cdc gia tri do vio b dang ky
bu. Tham chi phan nay trong quy trinh ga ldp
¢6 thé dugce thuc hién théng qua chuong trinh
bang cach st dung lénh G10 tuy chon (néu ¢6).

Phuong phdp nay doi héi cé thg chuyén
mén cao chiu trach nhiém xdc lap trude edac dao
cat. Nhiéu xudng co khi nhé va trung binh su
dung trung tdm gia cong ding kho ¢6 thé ga
lap chi tiét, chu y&u st dung phuong phép do.

Trong qud trinh do chiéu dai dao, khoang
cach tir dinh cdt cda dac dén vach chudn duge
xac dinh mét cdch chinh xde (Hinh 18.4). Cdc
dao cdt xdc lap trude vuon dén may duge ldp
s&n trong gia dao, duge xde dinh bing chi sd
dao va danh muc chicu dai dao (xde lap trude)
da do. Cing vide cua ngudi van hanh CNC 1a
Jap cac dao cdn thiét vae héc dao va ding ky
chiéu dai tiing dao vao bd dang ky bi, s dung
chi 85 bl thich hap.
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Hinh 18.4. Xac I4p trudc chiéu dai dao & cach xa
may (phuong phap dang dé g4 dao). cdn su aung
stf bt chi ti€l (G45 - G59)

Cac kich thude duge xdc dinh trude ¢6 gid
tri duong, duge do tit diém quy chidu dao dén
vach chudn cia 6 dao. Vach chuan ctia may
dugc méd phong trong dé g4 dao &€ biao dim
Linh tuong hgp. M&i kich thude sé duge nhap
theo gid tri bt H trong man hinh bi chiéu dai
dac, Vi du, chiéu dai dao dugc xac lap trude
theo gid tri 8.5 inch, vdi chi 86 bu c¢ho dao nay
12 HO5. Trén man hinh bu, dugi s6 05, ngudi
van hanh nhap chitu dai do 1a 8.500:
0d ...

05 8,500
a6 ...

Chiéu dai dao theo phuong phap do

Chiéu dai dao theo phuong phap do la rat
phé bién, di tén thém thai gian khi gd 1dp.
Trén Hinh 18.5, mo6i dae duge gan mat chi g6 H
duge goi la chi s6 bu chiéu dai dao.

Chi 56 nay duge 1ap trinh theo dia chi H véi

%
g
[HO] FEE?] HO3
Y } Y
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Hinh 18.5. Phuong phap do d€ xdc 1dp bl chidu dai
dao. -

chimh 0 d6. Chi 86 H thuting Lugng ing vdi chi
50 dao dé dé sd dung. Quy trinh xdc lap sé do
khodng cdch hanh trinh dao tu vi (7 zero mdy
dén vi tri zero chuong trinft {Z0}. Khoang cich
nay ludn ludn dm va duge nhip vao ede s6 bu H
tueng (ng vGéi menu bi chiéu dai dao cia hé
diéu khién. Didu quan trong l& cdc xdc lap truc
Z 401 vdi bu chi tiét bat ky (G54 — G59 vi sy by
chung thuimg duge xac lap theo Z0.0000.

Sif dung chiéu dai dao chinh

SU dung phuong pbhdp do dé xdc lap bu
chiéu dai dao cé thé rit ngdn thoi gian ro rét
béng cach 4p dung phuong phap dac biét duoe
goi la dao chinh, thuting 1a dao dai nhat. bay
¢6 thé 1a dao thuc hoac mét thanh dai ¢é dinh
tron 1dp vao 6 dao. Trong pham vi hanh trinh
truc Z, “dao” mdi nay phai chia ra ngoai xa hon
mei dao khie,

Cdc l1énh bu Gb4 dén (GA9 va bu gia cong
mdt ngoai thuing cé gia tri 7 xdce 1ap theo 0.0,
khi ad dung phuong phdap do. Xdc¢ lap nay sé
thay dé6i trong phuong phdp chiéu dai dao
chinh. Bo chiéu dai chinh la rat higu qua va doi
hoi quy trinh xdc¢ 14p rieng, vdi ede budc ¢ thé
can vai chinh sia theo didu kién thye té:

1. LAap dao chinh vao truc chinh

2. Chudnzerochotruc Z va bao dam 56 do trén man
hinh tugng déi (s6 gia) 1a Z20.000 hodc Z0.000.

3. Bo chiéu dai dao chinh, sd dung phuong phap do
da néu. Sau khi cham vac bé mat do, cdn gi
nguyén dao & vi tri do.

4. Thay vi dang ky gia trj do theo chi s6 bu chiéu dai
dao, ban hay dang ky theo gid tri bl chi tiét chung
hoac mét trong cac ma G54 - G589 vdi xac lap Z!
Day sé la gia tri am.

5. Trong khi dao chinh cham vao bé mat do, ban hay
x4c |ap gia tri trye Z tucong dai ta zero!

6. Do ting dao con lai, sif dung phucng phap do
chiéu dai. S8 do s& tu dinh daoc chinh thay vi
Zero may.
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7. Nhéap cac gid tri do vae chi 88 b H trén man hinh
bu chiéu dai dao. DAy ludn ludn 1a gia tri &m dsi
vdi moi dao ngdn hon dao chinh,

> Chay:

Dao chinh khdng nhat thiét phai la dao dai nhat,
Khai niém dao dai nhat chl nham bao dam tinh an
toan, co nghia 1a moi dao khac déu ngan hon.

Néu chen dao khae lam dao chinh, quy
trinh vé logic 1a khong thay déi, ngoai tri cde
muc nhép bi H sé la duong déi véi dao cdt bat
ky dai hon dao chinh va la dm 461 v6i dao ngdn
hian dao chinh, Trong trung hop dac biét, dao
duge do tir chiéu dai ding bing dao chinh, muc
nhap bu cho dao d6 sé 1a zero (Hinh 18.6).

VACH T T02
CHUAN_ _ o _
D
03;
._'_l
HG2=0.0
-~ Z0
CH TIET

Hinh 18.6. Bi chidu dai dao sir dung phudng phéap
chiéu dai dao chinh. TO2 fa dao chinh, véi xdc fap
Ho2 = 0.0

Sau khi chiéu dat dao chinh duge xde 1ap va
duge déng ky theo truc Z bu chi tiét, ban hay
nhip khodng cdch t dinh dao méi d&n dinh
dao dac chinh, va dang ky vao chi s6 bu H
tuong dng. Néu dao dai nhat 1a dao thue, gid tri
bi H cta dao d6 luén luén 1a 0.0,

Uu di&m 19n nhit cia phuong phap nay la
rit ngdn thoi gian xéc lap. Néu mét so dao
dugc diing ¢ho nhiéu nhém chi tiét, ¢hi cAn xdc
dinh lai chiéu dai dao chinh d61 vdi chidu cao
cua chi tiét mdi bat ky trong khi moi dao con
lai déu khéng thay déi. Chung chi lién quan véi
dao chinh.

Suf khac bigt giiia 643 va 644

Tiu dau chuong nay da d8 cap Fanue va cde
hé théng tuong tu ¢6 hai lénh chudn bi, kich
hoat sut bii chiéu dai dao, G43 va G44. HAu hét
cdc nha lap trinh déu chi ding 1énh G43 trong
chuang trinh va ¢6 thé gap khé khan khi dién
dich y nghia ctia lénh G44, do ho chua ting
dung lénh d6. Thyc t€ ¢6 1y do dé khong s
dung 1&énh G44. Nha l4p trinh thudng muén
biét phuong phdp va théi diém st dung lénh
nay ho#c lénh kia.
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Truéc hét ban hdy xem xét cac dinh nghia
trong cdc tai liéu CNC va cdc bang dic tinh ky
thudt cia nha ché tao. Nai chung, ban s& gip
cac dinh nghia dugi day, tat ca déu duge coi la
dang:

G4d3 Bucong

G44 Butry

G43  Bu chiéu dai dao duong
G44¢  Bu chidu dai dao &m
G43  Chiéucéng

G44  Chiéu trd

Cdc dinh nghia nay chi ding n&u xét trong
boi canh cu thé. Bdi canh dé khong hoan toan
ré rang. Céng dén ddu? Duong ciia cdi gai’ bé
tim béi cdnh cy thé, ban hay suy nghi vé cdng
dung cia ba chiéu dai daoc trén may CNC. Muc
dich ciia bu chieu dai dao lg gi?-

Mue dich chinh va quan trong nhat cia bi
chiéu dai dao 1a cho phép chuong trinh CNC
duge viét § noi cdch xa mdy, cdeh xa dung cy
cit va db g4, va khang cdn bidt chidu dai dao
thue trong khi 1ap trinh.

Qud trinh nay c¢6 hai phdn — mét trong
chuong trinh, va mdt & trén mdy. Trong chuong
trinh, cdn ¢6 lénh G43 hosic G44, cing v4i chi
st H thich hgp, do nha l4p trinh thyc hién. Tai
may, b chiéu dai dao ¢6 thé duge xac lap trén
may hodc cdch xa mdy. Chiéu dai dao duge do
va gid tri do duge nhép vao by didu khién, day
la cing viée clia ngudi van hanh. Néu do dac
tai mdy c6 thé c6 cdc bién thé, ngudi 1ap trinh
chi ¢6 lua chon 14 hai ma G.

Hinh 18.7 minh hoa mét trong hai phuong
phap xdc ldp lénh ba chiéu dai dao — cén su
dung ca lénh G54 hoic lénh bir chi tigt khdc.
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Hinh 18.7. Phuong phap bt chidu dai dao f dugc st
dung. Can phai xac lap c& bu chi tiét (thudng la G54)

Hinh 18.8 minh hoa phuong phép tha hai.

- Trong trung hgp nay, tt cd cdc lénh bi chi

tiét G54 dén G59 thudng c¢6 gid tri Z la 0.0.
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Hinh 18.8. Phuong phap by chiéu dai dao théng
dung. Khéng cén dung xac i8p bir chi tiél lénh G43
thudng dude so dung.

Trong cdc truong hap dé, chuong trinh duge
viét hoan toan nhu nhau (chi phuong phdp xac
lap la khde nhau, phuong phdp lap trinh khdng
thay d8i). Chuung trinh sé chda Jénh b chidu
dai dao (G43 hodc G44), tiép theo la vi tri dich
doc theo truc Z va chi s bt H.

GA3 Z1.0HO6 fioge G44 Z1.0 HOG

Hé didu khién khong thé dua ra cac didu
khién thich hgp, néu gia tri do d6i vdi HOS
chua duge luu trong bé dang ky bu. Vi du, nédu
HO6 dugc do la 7.6385, s& duge nhap theo gia
tri dm, néu dung G43, va la gid tri duong, néu
dung G44 (chuyén déng chay dao 1a nhu nhau):
GA43 Z1.0HO6 ....HO6 =-7.6385

G44 Z1.0HO06 ... .HO6 = +7.6385

Sy khac biét gida G43 va G44 chila dduam
hoiic dugng. Cac lénh nay bao cho hé didu khién
phuong phdp tinh chuyén déng thuc trén truc
Z. 8t dung G43, gis tri bu H sé duge cong (+)
trong tinh todn. Vdi G44, gia tri bu H sé dugc
trez {-). Hanh trinh thue theo truc Z sé la:
G43: % + HO6 = (1.0) + (-7.6385) = - 6.6385

G4d: Z +HOB = (1.0} - (47.6385) =~ 6.6385

Phueng phdp do chiéu dai dao dugce thuc
hién trén mdy sé c¢é két qua bi vdi cdc gia tri
dm. Quy trinh xdc ldp c6 thé tu déng nhap tat
ca cdc gia tri do vao b ghi bu, theo s8 dm. Pay
1a ly do d& G43 1a lénh lap trinh bir chidu dai
dao. Trong cing vide hang ngay, lénh G44 it ¢
tinh thue tién.

BINH DANG LAP TRINN

Dinh dang lap trinh bu chiéu dai daoe tuong
d6i don gidn va da duge minh hoa vai lan.
Trong céc vi du ké ti&p s& dua ra vai Ung dung
téng qudt. Vi du thd nhat sé néu ra phuong
phép lap trinh khi khéng ¢é bir chidu dai dao.
Kién thitc vé su phét trién bu chidu dai dao qua

nhiéu ndm sé giup ban d4p dung chiing trong
lap trinh dé dang hon. Vi du thit hai 88 so sanh
cac phuong phdp l4p trinh st dung lénh G92 da
¢ va su dung cic lénh G54 - GB9. Vi du cudi
cong minh hoa phuong phdp dung G54 - G59
d& viét chuong trinh don gian vdi ba dao cat,
hién nay tugng dsi thong dung.
Chua cé bo chiéw dai dao

Trong thdi ky ddu cua lap trinh, chua cé bu
chiéu dai dao va bt chi tiét. Lénh dang ky vi tri
G92 la ma G duy nhat duge ding dé xac lap vi
tri dao hién hanh. Nha lap trinh cin biét 6t ca
va tung kich thuge do nha ché tao chuyén biét,
tdt ca va ting kich thude cua chi tigt dang duge
ga ldp, dac biét 1a khodng cach tir Z0 d€n dinh
dung cu cat.

Chuong trinh nay d6i hoi 1énh b vi tri G45
ho&c G486 theo cdc truc X va Y, va lénh dang ky
vi tri G92 theo cdc truc XYZ. M4i chi tiét phai
bdt dau ¢ zero may (Hinh 18.9).

G45X. _H31 E’$‘\
Block N3

X34 ,-GI2X3.4Y2.8
e

R
|
|
|
13

'| G9229.0 (Biock N6)
' L _ 20

i1 CHITIET
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T B B Ry T
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Hinh 18.8. Xac I4p chiéu dai dao khéng co sy bu
chiéu dai dao ~ chudng trinh O1801.

018901

N1 G20 { INCH MODE SELECTED)
N2 G92 X0 Y0 Z0 {MACHINE ZERC POSITION)
N3 G990 GO0 G45 X3.4 H31. {X POSITION COMP)
N4 G45Y2.8 H32 (Y POSITION COMP}
N5 G92Xx3.4Y2.8 {TCOL POS REGISTER XY}
Ne G92 29.0 {TOOL POS REGISTER Z}
N7 S850 M03 {SPINDLE COMMANDS)
N8 GO1 Z0.1 F15.0 MO8 {Z APPROACH MOTION)
N9 2-0.89 F7.0 {Z CUTTING MOTICN}
N10 GQO 20.1 M09 (%2 RAPID RETRACT)

N11 Z9.0 {MACHINE ZERO RETURN Z)
N12 X-2.0¥10.0 {CLEAR POSITION XY)
N13 M30 {END OF PROGRAMN)
%
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Bil chiéu dai dao va €92

Khi bu chidu dai dao tré nén kha dung, lap
trinh cing tré nén dé dang hon. B vi tri
(:45/G46 van duge s dung, va G92 duoe xdc
lap cho ed truc X va true Y. Tuy nhién, xac lap
G92 déi véi true Z duge thay bang lénh G43
hoac G44, vdi chi s§ bi H (Hinh 18.10).

G45X, . H31
Block N3 <%
o9
x:l*,.4 s GY92X3.4Y2.8 g‘zf
P 58
O — -— - —-Y28 3
] '
VACH f,z,
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Hinh 18.10. Xdc lap chiéu dai dac vdi G43 (Z) va
G92 (XY) — chuong trinh Q1802

Ngay nay, phuong phdp két hop b vi tri
(G45/(G46 va bu chiéu dai dao G43/G44 duoc coi
la da lac hau. Chi con G43H.. duge s dung
trong 1ap trinh hién dai voi vi tef dich.

Trong chuong trinh da cdi tién, b chiéu
dai G43 duge dp dung cho lénh chuyén déng
tha nhdf cla true Z,

olg02

N1 G20 { INCH MODE SELECTED}
N2 G322 X0 YO Z0 {MACHINE ZERQ POSITION)
N3 G530 GO0 G45 X3 .4 H31 (X POSITION COMP)
N4 G45 Y2.8 K32 (Y POSITION COMP)
NS G92X3.4v2.8 (TOOL POSITION REGISTER)
N6 G43 21.0 HO1 {TOOL LENGTH COMP 2)
N7 8850 M03 { SPINDLE COMMANDS)
N8 GU1 Z20.1 F15.0 MO8 {(Z APPROACH MOTION}
N2 Z-0.89 F7.0 {Z CUTTING MOTION}
N10 GO0 20.1 M09 {Z RAPID RETRACT)}
N1 G28 X3.4Y2.8 21.0 (MACHINE ZEROQ RETURN}
N12 G435 DOO HOO {CFFSETS CANCELLATION)
N13 M30 {END OF PROGRAM)

%

Khi chuong trinh duge trién khai sit dung
(92, cac block N6 va N7, dé thuan tién, ¢6 thé
k&t hop véi nhau:

N6 G43 21.0 8850 M03 HO1
N7 ...

Phudng phdp nay khong ¢6 tae dung doi vei
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bu chiéu dai dao, chi vao thdi diém tai dé truc
chinh bat dau quay. Bir vi tri va bi chidu dai
dao khiong the lap trink trong cing mot block.

Ban hay cha y, bu vi tri vin ¢6 higu lue
trong vi du nay, de khéng ¢6 bt toa d6 tam viée
tir mdt trong cdc lénh G54 — (359

B chiéu dai dao va 654 - 659

Ky thuat lap trinh hién dai c6 nhiéu lénh
va ham, Gh4 ~ G59 1a mét trong cae lénh dé.
Lénh (92 da dugc thay bang hé théng bi chi
tiét G54 - G5B9 va cdc lénh khde. Né6i chung,
(392 khong dugce dung trong chuong trinh cé su
lua chon bl chi tigt G54 dén G59.

Dugi day la chuong trinh vi du su dung bi
chiéu dai dao trong méi trudng bu chi tidt G54
- GhY

01803

N1 G20 {INCH MODE SELECTED)
N2 G390 GOOD G54 X3.4 ¥2.8 (XY TARGET LOCATION)
N3 G43 21.0HOL (TOOL LENGTH COMP Z)
N4 8850 MD3 (SPLNDLE COMMANDS)
N5 GO1Zz20.1 F15.0 M08 {Z APPROACH MOTION)
N6 Z-0.89 F7.0 {2 CUTTING MOTION)
N7 G00 20.1 M09 {Z RAPID RETRACT}
N8 G28 X3.4Y2.8%21.0 (MACHINE ZERO RETURN}
N9 G49 DOC HOO (OFFSETS CANCELLATION)

N10 M30 {END QF PROGRAM)
G54X, . fﬁ:‘
| Block N2 '-‘=|; %
X34 N
>%
>
f—0o— -—-—1ty2s O
VACH— —— . l/ _\|_ —
CHUAN P11

G43Z..HO1 {Block N3)

— 20
Il cHITET Z

] -
RN

Hinh 18.11. Xdc ldp chiéu dai dao voi G43 (Z) va
G54 — G59 (XY) - chuong trinh 01803

Trong vi du nay (Hinh 18.11), sit dung bu
chi tiét G54 d&€n G59, cac block N2, N3, va N4
c6 thé két hgp vi nhau ma khong gay ra van
dé, ¢6 12 chi lam tang toe do xi Iy
N2 G90 GO0 G54 G43 X3.4 ¥2.8 21.0 S850 M3 HOL
N3 .



Lénh G54 sé tdc dong dén tat ea edc-truc
G43 vdi HO1 chi tde dong dén truc Z. Dao phai
dich ¢huyén dén noi trimng.

Bu chiéun dai dao va nhiéu dao

Hau hét cde chuong trinh CNC déu cé
nhiéu dao. Vi du ké& tiép (doe 1ap v4i cdc ban vé
néu Lrén) minh hoa phuong phdp phé bién vé
nhap bt chi¢u dai dao cho ba dung cu cit.

Ba 16 can duge khoan diém, khoan va taré
ren. Vao thol diém nay, ban vé va ché do gia
cong 1a khong quan trong, chi tap trung vao
ing dung chiéu dai dao G43. Didu quan trong
la cau trie chuong trinh - ban hay cha y, khong
¢o su thay déi trong cau trie chuong trinh cua
dao bdt ky, chi c6 gia tri lap trinh thay déi.
01804
N1 G20
N2 G17.G40 GBO TO1
N3 MO6.;

N4 G90' GO0 G54 X1.0 Y1,5 S1800 MO3 TO2

N5 G43 Z0.5 HO1 MO8  (TOOL LG OFFSET FOR T01)
N6 G99 G82 R0O.1 z-0.145 P200 F5.0

N7 X2,0v2.5

N8 X3.0Y1.5

N9 G800 Z0.5 M09

N10 G28 20.5 MO5

N11 MO1

N12 T02

N13 M0D6

N14 G990 G000 G54 X3.0¥1.5 51600 M03 TO3
N15 G43 20.5 H02 M0B {TOOL LG OFFSET FOR T02)
N16 G99 GE1R0.1Z2-0.89F7.0

N17 X2.0Y¥2.5

NigXx1.0Y1.5

N1$ G80 Z20.5 M{O3

N20 G28 20.5 M0O5

N2l M0l

NZ22 T03

N23 MO6

N24 G50 GO0 GR4 X1.0¥1.5 §740 M03 TO1

N25 G43 Z1.0 HO3 M08 (TOOL LG OFFSET FOR T03}
N26 G99 GB4 RD.5Z-1,0 F37.0

N27 X2.0Y2.5

N28 X3.0¥1.5

N2% GBO Z1.0 MO9S

N30 G28 21.0 MO5

N31 M30

)

B

Pay la vi du thuc tién vé sit dung bu chiéu
dai dao G43 trong chuong trinh CNC. Tém lai,
bu chiéu dai dao G43 dbi hoi vi tri dich trén true
Z va dia chi H cho tung dao. Gia tri bu thuc t&
duge xdc 14p ¢ b diéu khién trong khi ga ldp.
Hai hedc nhiéu gia tri bu chiéu dai ¢6 thé dugc
ding cho mét dao, néu can thiét, day la van dé
mdi, sé duge trinh bay & phan sau trong chueng
nay.

Ngoai ra, ban hay luu y khong ¢6 ché d

xda bu chitu dai dao. Piéu nay sé duoe giai
thich ¢ cudi chudng.

THAY D0} BU CHIEU DAI DAD

Hau hét cdc cong viée lap trinh chi yéu cdu
mét [énh bl chiéu dai dao cho ting dao. Dua
trén nguyén tic nay, ban cé thé ky higu Tool 1
{TO1} v6i b chiéu dai HOL, Tool 2 (TO2) vt
HO2. Tuy nhién, trong mdt s6 truagng hgp. bi
chiéu dai dao déi vdi cung mét dao co thé thay
déi. Trong cdc \ing dung d6. sé ¢6 Aai hoac
nfiiéu gia tri bir chiéu dii dao cho mét dao.

Vi du vé thay déi bu chigu dai dao c6 thé la
chi tiét bat k¥ sit dung hai hodc nhidu quy
chiéu bdn vé doe theo truc 7. Hinh 18.12 minh
hoa khdi niém nay vdi ranh duge lap kich
thude theo vi tri chiéu sau déi vé1 dinh va day
fchiéu rong ranh la 220

/1 | %r__Pfi* 065
7 | A

Hinh 18.12. Vi du vé Iap trinh nhiéwu gig tri bu chiéu
dai dao cho mdt dao - chuong Irinh Q1805

Dua trén minh hoa nay, trude hét cin chon
phuung phdp gia cong (gia cong tho 16 @3.000).
Dao phay ranh rong .125 sé la lya chon tot d@
cdt bién dang tron, st dung phuang phdp phay
duting tron (Chuong 28). C6 thé nit ngan
chuong trinh bang cdch diung phuong phdp
chuong trinh con (Chuong 381 Do chiéu réng
ranh .220 16n hon dao phay, trong trusng hgp
ndy cdn cdt hai lan. D81 véi ldn cdt tha nhat,
dao duge dinh vi theo chiéu sdu %-0.65 (nhu
trén bdn v&) va cat 0 ddy ranh. Canh ddavy cua
dao sé dat dén chiéu sau Z-0.65.

P61 v6i lan cdt tha hai, cgnh trén clia dao
phay rdanh dugc ding dé cit bién dang ranh
thi hai (thye chat 1a lam rgng ranh thi nhat) ¢
chiéu sau Z-0.43 (nhu trén ban vél

Ban hay luu ¥ canh ddy va eanh #én eua
dao phay ranh. Canh nao 14 chuin lip trinh
ddi chiéu dai dao? Canh ddy hay canh trén?
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Hinh 18.13 minh hoa Aai vi tri quy chiéu
duge dung cho mét dao. Vi thé chuong trinh yéu
cdu hai gia tri ba chidu dai dao, trong minh hoa
dc¢ 1a HO7 va H27. DO7 !a bu ban kinh dao cdt
va .125 1a chiéu rong ranh phay.

0.125 |

L2

TS
Do7

&
z

N

%

s

Hinh 18.13. Xdc lap hai gia tri by chidu dai cho mét
dao. Hidu gitda hai gia tri bl HO7 va H27 13 chiéu
réng rdnh { 125)

Cé the su dung cdc phuong phép 1ap trinh
khée, vi dy, tinh todn hidu s& bang tay, nhung
phuong phap sit dung nhiéu gia tri bu chiéu dai
dao rat hitu dung khi gia céng, cho phép tinh
chinh chiéu rong ranh. Pidu nay duge minh
hoa trong chueng trinh O1805.

01805

{ TWO TOOL LENGTHE OFFSETS FOR ONE TOOL)

N1l G20

N2 G17 G40 @G80

N3 G30 GO0 G54 X0 YO S600 M03

N4 G43 Z1.0 HO7 M08 {ABOVE JOB CLEARANCE)
N5 G01 Z-0.65 F20.0 {(CUTTER EDGE - BOTTOM)
N6 M98 P7000 (CUTTING GROOVE AT 2-0.565)
N7 G43 Z-0.43 H27 (CUTTER EDGE - TOP)
NB M98 P7000 (CUTTING GROOVE AT Z-0. 43)
N9 GO0 Z1.0 M09

N10 G28 21.0 MO5

N1l M3Q

%

07000

{CHUOKRG TRINH CON THAY RANH TRONG 01805)
N1 GOl G41 X0.875 ¥-0.875 D07 F15.0

N2 GDO3X1.75 Y0 RO.875F10.0

N3 I-1.75

N4 X0.875 Y0.875 R0O.875 F15.0

N5 GO1 G40 X0 YO

N6 M99

%

Trong vi du nay, bu chiéu dai dao HO7 duge
diung cho canh quy chiéu ddy cia dao phay
ranh va H27 duge ding cho canh quy chi€u
trén D07 chi duge diung cho bédn kinh dao. Hinh
18.14 minh hoa cdc chuyén déng chay dao
trong chuong trinh con 07000,
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Hinh 18.14. Phay dudng tron — chuong trinh con
O7000. B3t ddu va két thuc cdt & tam ranh.

AP DUNG TREN TRUNG TAM GIA CONG NGANG

Moi vi du.di d& cap déu nhim dén trung
tdm gia cdng ding. Tuy logic bu chiéu dai dao
duge dp dung cho trung tam gia cong bdt kY,
bat k& hudng truc Z, nhung vAn ¢6 cac khac
biét ro rét trong ing dung thuc tidn trén trung
tdm gia cdng ngang (Chuong 45).

Trung tam gia cbng ngang cho phép lap
trinh quy dao chay dao trén nhiéu bé mit cla
chi tiét. Do cdc mat ¢ khodng cdch khde nhau
dén dinh dao (doc theo true Z), bir chidu dai dao
cho tiing mat ciing khdc nhau. Néi chung, cdn
lap trinh cde gid tri bi chi ti&t khdc nhau va
cdc gia tri bu chiéu dai dao khace nhau cho ting
bé mat gia cong.

Hai hinh minh hoa néu ré sy xdc lap bu
chiéu dai dao d8i vdi dao duge xdc lap trude
trén trung tidm gia céng ngang. Hinh 18.15
minh hga zero chuong trinh ¢ tdm ban may.
Hinh 18.16 minh hea zero chuong trinh ¢ bé
mat chi tiét.

e