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LOI TUA

Ciing ban doc

Trong nhing ndm gan day, cing vdi qua trinh dai madi ndt dung
va phudng phap giang day trong cac trudng dai hoc, cao dang
chuyén nghiép va day nghé. vidc chuyén giac cong nghé trén linh
vie may cdng cu va thidt bi digu khién theo chudng trinh s8 CNC
cho cac xi nghiép coéng nghiép dan sy va qudc phong ngay mot
phat trién. Theo d4. mot van dé buc xtGc dat ra 14 viéc bign soan
va xUdt ban cac tai lidu chuyén mén trén linh vdc ditu khién sd
danh cho can bd giang day cing nhu hoc vién; danh cho céc nha
nghién cdu, quan ly cdng nhd che cdng nhan ky thuat cao trc
tiép khai thac va van hanh cic thé hé may moc clia cdng nghé
caa (High tech.).

Dé kip thdi phuc vu ban doc, bd mén Thiét k& va Ty déng hoa
May céng cu - khoa Co khi - Trudng Dai hoc Bach khoa Ha Ndi da
va sé bién soan mdt bd tai liéu da dang trén linh vidc may céng cu
va thiét bi didu khién CNC. TJ nhing nam déau cia thap nién 90,
chung téi da lan fuot cho xuat ban cac tai liéu sau:

May didu khién theo chuong trinh sé va robot céng nghiép.
Tap 1 (May digu khién theo chuong trinh s6), in |an thu nhat 1991, in
[an thd hai 1996. Tap 2 (Trung tam gia céng didu khién CNC, hé
théng mdy ty ddng linh hoat robo! héa, phén tich va thiét ké robot
c6ng nghiép), in 18n thy nhat 1992, in ian thy hai 1997.

Cac bai giang: Hé diéu khién s& cho may céng cu {Chic nang
- Lap trinh - Van hanh) - in 1an thd nhat 1997

Tai liéu nghién clu : Cong nghé ché tao diéu khién bing ghép
mang cac may tinh (Computerized Integrated Manutacturing - CIM)
- in 1&n thi nhat 1995,
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N..y chung téi xin cho ra mat ban dof: cudn sach "May céng cu
CNC - Nhing vdn dé co ban vé CAu truc - Chirc nang - Van
hanh - Lap trinh khai thac: Nhém mdy phay va fién CNC" Day 1a
1ap sach trudc hét danh cho ¢dng nhan ky thuit cac va giao vién
day nghé. nhung dang thdi cling 1a tai liéu tham khao bd ich dé
giang day ly thuyét cing nhd thyc tdp & céc trddng dai hoc ky
thuat, su pham ky thuat va cao dang chuyén nghiép.

Chung toi chd tam ¢hon mét miu may digu khién CNC dién
hinh cho cac nhém cong nghé cat got cd ban 1a phay va tién dé
trinh bay cy thé nhing van dé quan trong nhdt, thiét thyc nhat khi
tifp can tim hiéu va van hanh khai thac cac nhom may nay. Theo
d6, mdi cd s khi ti€p thu chuyén giao cdng nghé du dudc trang
bi bat cd may thudc hang san xuit ndo. ciing co thé tap trung vdo
nhing khia canh can ban trong ly lich k¥ thuat coa ching nhu dan
y ma sach da chon loc.

D& khic phuc diéu kién trang thigt bi can rdt han ché cua da sé
cac co so giang dav va daa tao. ching t6i di c6 gng dua ra
nhiéu bai tip thuc hanh dé sau khi lap trinh va ghi vao dia td, cac
ndi dung thé nghiém clua hoc vién sé dudc dip danh gia thuc té,
néu co so dao tao co quan hé cdng tac vdi cac noi co digu kién
trang bi day du han. _

Tac gia xin chan thanh cam on cac ban bé. dong nghiép da
dong goép nhdng y kién b ich va cam dn sy giup d3 cua cac can
bé phu trach xuadt ban da nhiét thanh gilp dd dé cuén sach sém
dugc dén tay ban doc. V& nhdng thiéu sét khé iUdng dude hét, tac
gia xin ban doc thé tdt va sén sang finh héi nhing chi gido quy
bau cla cac ban.

Ta Duy Liém
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Phdn tiut nhét

MAY PHAY DIEU KHIEN
THEO CHUONG TRINH SO

1.1. Lich si phat trién

Y tudng didu khifn mot dung eu théng qua mot chudi lénh k&
tidp lién tue, ma chang dude dng dung trong cac may didu khién
NC ngay nay. thue ra da duge phat kién tu th8 ky 14, bat dau tie
nhing cum chudng duge didu khi€n bai cac truc duc 14,

Nam 18038, Joseph M Jacquard dung nhitng ta3m tén duc 16 digu
khign tu déng cAc mAay dét. Nhilng "vat mang tin thay d6i duge” da
ra dui.

Nam 1863, M. Fourneaux dang ky bang phat minh"dan duong
cam tu dong) ndi tiéng thé gidi vai tén goi Pianola , trong 46 dung
mot bang gidy co'chidu réng khoang 30 ecm duc cac 15 theo vi tn
tuong thich dé& disu khign ludng khi nén tac déng vao cac phim bdm
co khi. Bang gify duc 16 dung lam vat mang tin da ddge phit kién.

Nam 1938, Claud E. Shannon trong khi lam luan an ti€n si tai
MIT. (Massachusetts Institute of Technology) da di tdi két ludn
viée tinh toan va truyén tal nhanh du lidu ¢d the duy nhat thyc
hién duge nhit dang ma nhi phan. Co 3¢ khoa hoe cho cac mdy tinh
hién nay. ké ca cac hé diéu khign 56 da duge hoan thién.

Nam 1946, Dr. John W. Mauchly va Dr. J Presper Eckert dua ra
cdc may tinh s0 dién & dau tien "ENIAC" cho quan ddi My. Co s0
cda xu ly =0 bang dién t¢ da eo duge 1ing dung

Trong nhung nam 1948- 1952, John Parsons va M.LT. 44 thiét
k& theo hgp dong ¢t Khong lue Hoa Ky "mot he thong disdu khidn
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dianh cho iy cong cu d€ didu khidn tnfe ti6p vi tri cda cde true
thana qua dit lieu ddu ra caa mat may tinh, Fm bing ching cho chie
nan . sia cong mot chi tiét’. Parsens da dua ra 4 tién dé co ban cho ¥
tudng nay:

1. Nhung i tri duge tinh ra trén mo6t bién dang duge ghi nhé
vao cac duc 16;

2 Cac due 16 duoe doc & trén mdy mot cach tu dong;

3. Nhing vi tri da doc ra duoe lién tuc chuyén di va bé sung
thém tinh toan cho cac gia tri trung gian noi tai sao cho:

4. Cac déng co servo (v cap toc do) cd the digu khién duge
chuyén dong cua cac truc,

Vai mot may nhu vay can phai ché tao duge cac phan ti tich
phan phic tap hon cho cong nghiép ché tac mday bay. Nhdng chi tiét
ddg vao thai ky nay da duge miéu ta chinh xdc voi mot sd it cde din
liéu toan hoc, nhung viée ché tao chung bang tay rat khd khan.

Viee noi ghép may tinh va hé NC da duge nhin nhan ngay tir
budi diu cua qud trinh phat trién.

Nam 1952, tai M.[.T. da cung cdp chiéc may phay digu khién s¢
ddu tién mang tén "Cincinnati Hydrotel" cd truc thang ding Tu
digu khién ldp cac héng dén dién tl, cé thé dich chuyén déng thoi
trén ba rruc (nai suy tuvén tinh ha kich thude = 3D Linear inter-
polationt. tiép nhan du liéu qua bang duc 16 ma nhi phan,

Nam 1954, Bendix mua ban quyén phdt minh cia Parsons va ché
tao thiét bi diéu khién NC cong nghiép dau tién, thiét bi nay van
dang cac bdng dén dién tu.

Nam 1957, Khong luc Hoa Ky trang bi nhitng may phay digu
khi€n NC dau tién trong cac phan xudng cta ho.

Nam 1958. gigi thiéu ngén ngi lap trinh bigu trung dau tién -
APT - gin ligén v&i may tinh IBM 704

Nanm 1960, cdc nha ché tao Dic trinh bay nhing may digu khién
NC dau tién tai héi cha Hannover.
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Nam 1968, ky thuat mach tich hop IC iIntergarted Circuits) lam
cho ede ta diéu khi€n co kich thude nho hon va tin cay hon.

Nam 1972, cac ta didu khién NC dau tién co cai dat cac cum vi
tinh ché tao hang loat, dua ra mot thé hé mdi cac thigt bi NC cai
dat cde cum vi tinh c6 cong nang manh mé hon «CNC). Thé hé nay
ryau chong duce thay thé bdi cac cum didu khign CNC cai dat
microprocessot (uP).

Nam 1980, trong khi phat kién cac cong cu trg gidp lap trinh
tich hgp CNC, xudt hién mot "cuge chién long tin” ung hd hay chéng
doi giai phap digu khién qua cdp lénh bang tay.

Nam 1984, hé¢ diéu khign CNC co cong nang manh mé, duge
trang bi cdc cong cu trg giup lap trinh graphic tién thém mbt budc
phatl tridn mdi: "Lap trinh tai phin xudng”

Nhung nam 1886- 1987. cdc giao dién tiéu chuan hda (Inteface)
ma ra con dudng tién t4i cac xi nghiép tu dong trén oo =3 motr hé
thong trao ddi thang tin lién thong: CIM (Computer Integrated
Manufacturing,

Nam 1890, cac giao dién s6 giva diéu khifn NC vi hé truvén
dong cai thién do chinh xdc va dac tinh di¢u chinh cia cace true didu
khien NC va truc chinh.

1.2. Dac diém cdu trac cua cac may cdng cu
diéu khién CNC

P21 Cde dide diém két cfiu phdan hicét cde mdy cong cu ditu khién

CNC véi cde mdy cong cu thing thiirng

Hiph 1 1. 1-2, 1-3 va 1-4 ma ta két ciu clu cic may cong ou
digu khién ONC va cic mdy cong cu thang thugng dé€ chung ta dé
dang nhan ra sy khiac biét gida chang.



___Truyén ddng chinh
Cac tay quay

Than may
—_—

Hink 7-1. MAy phay thdng thudng

Vitme dai 8¢

Truydn dong bi (truc Y)

trye chinh

10dng co A_CM Truyeén ddng
- . : ; chay dao
Truy&n ddng : ' T 7 s ibsng es AC DO)
chay dao ~d doye T

_ Bang digu khign
\_e6_man hinn
Vitme dai 6C
E_(i.ruc AR

Truydn déng . B .
chay dao A H& thdng da
ay ) . g

{Dhng ca AC DC: / “\_dudng dich chuyén

fnh 722 May phay CNC
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Truyén déng chinh U trye chinh Ban dac 1rdn
i1béng eo AC) Hoép s& ;
Ban dao ngang

Xe dao J ding

Truc vitme

Truyén ding Chay dao tion

chay dao -~
———

Thin méy_//l-"/ Tryc céng tic
_an me L R wEns ek

Ng3n chia phoi /

MHinh 1-5 May tién théng thudng

May phat Dau revolve Ban daa ngang  Xe dao

budc goc ’

o ",

Bang didu khin | déng lap

co man hinh trinh dudc
AN HE thong do

A duong
Tiuyén deng chinh dich chuyén

10éng ca AC D)

AT ‘““4{

Cua dang may

tich déng

1
Hop 16e dé ///ﬂ Thdn may

Truyér don Vitme dai &c bi
¥ 2]

chay dao irue X)

{ Oéng c6 AC DC)

Vitme dai 8¢ bi
truc Z}

Hinkh 1-1 May tién CNC
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Truyén dong chinh:

Dong co dong mdét chidu hodc ddng xoay chiéu.

Bong co dong mot chidu:

Digu chinh vé c&p téc do bing dong kich ti.

Bong co dong xoay chiéu.

Digu chinh vé c4p tdc d6 bang bo bién ddi tin s6.

Thay ddi sd vong quay don gidn, mdmen truy®n tai cao.

Khi thay dai lue tae dung, 6 vong quay vdn giit khong déi.

Truyén déng chay dao:

Dong co dong mot chitu va dong xoay chidu vdi bd vitme /dai e/
bi cho tiung truc chay dao doc lap X. Y, 2.

Dong co dong mét chidu cd dac tinh déng hoc tot che cde qua
trinh gia tdc va qu4d trinh phanh bam. moémen quan tinh nhd. do
chinh xdc digu chinh cao cho nhitng doan duing dich chuyén chinh
xdc.

Bo vitme /dai 3¢/ bi co kha nang bién d8i truyén dan dé dang, it
ma sat vA khong c¢d khe hd khi truyén dan vai t6c dé cao.

Trén dudng thang cd do doc nhd (hinh 1-5) hoac trén duong
cong thinh 1-6) ¢o thé thdy ro sy khac biet rat lon vé téc do chay
dao trén cdc truc cd chuyén dong dong thoi

" Y
; - .
l 9

X . ¥
— e e - X

Hiah 1.5 Chuyén dong cua cac trye  /hmn f-n Chuyén déng cla cac truc kh
khi nét suy tuyén tinh néi suy vang Ardi suy phi tuyEn)
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Né ¢d thé dich chuyén chinh xdc irén cdc bién dang, cdc truc
truyvén dan khdng duge phép cd khe hé va cing khéng duge phép co
hiéu ﬁng stick - slip (hién tuong trugt lui do {uc can ma sat). Bo
vitme ‘dai 8¢’ bi 1a giai phap k¥ thuat dam baoc duge yéu chu dé
thinh 1-7).

Higk 17 Bd truc vitme o dai d¢; ki

Phiong it fie dung cia viime dai oc bi:
Cac vién bi nam trong ranh viime va dai 6c dam bao truvén luv
it ma st ¢ true vitme gqua dai 6c vao ban may. Nha hai nda dai

Vong cach dié bit cang trudce Y
< 1/ 3
P

/IDa\ &c cd ranh
bi xodn it

True vitrme ¢é rdnh
bi xodn vit

Jlivd F-s. K&t cdu chinh khe hd vitme dai dc bi



ac lap theo chidu dai, gitta ching cd vong cich, cd thé dizu chinh
khu khe hd theo hai chifu doi nguge thinh 1-8).

Trong mét s6 gidi phiap két cdu nang cao cha b truyén nay,
buéc nang cha ranh vit trén truc va trén dai 6c cd gia tri khac
nhau.

Viéc dan bi hdi ranh dudce thyc hién nh& cac ranh din hudng bd
tr1 bén trong hoac cac dng ddn hdi bi bao ngoai truc thinh 1-9).

Ranh déi hudng bi én trong) Ranh h3i bi (bén ngoai)

Hinn !+ Ranh din hudng

Truy&n din chay dac khong khe hg trén cac may phay CNC cho
phép cat theo chu k¥ phay thuan ma van ém.

1.2.3. Gidi thiéu bdang diéu khién cie mdy phay CNC (hinh 1-10)

1 Céng téc lua chon

s — r:izng‘r van hanh6 '
i — — e — h ning déng/npght
ldoguoo ] s nong cena‘na
j20aoco) 3 Ngat dién ta didu
: lS6o0ao, knign 4 Dong dién 1.
[ | ! digu khién; 5 Phin ngit
jupooop!’ i C
\oocaogt @mach dién khin cip:
joooooof -
: EEELEE 9_} 6 Cac chuye'n déng
______ chay dao {cat phoi:

= 7. Chuyén déng trén cac
tryc X Y. Z theo chibu
Hagia 3-ina + va - Dung 141 ca cac
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truc A Chay dag nhanh dén vi tri dinh vii 9. Téc db chay dao: 0 Céc chic nang
d6 hoa W& truc didu khién C; 11 Chc chdc ning db hoa va héam truc didu khién C

Truyé&n déng chinh

12. 58 véng quay truc chinh: 13. Teye chinh quay (tréi va phai) 14 Dung quay tryc
chinh 15. Kep dac va thao kep dao; 6. Cong tdc chia khoa d& cdt gil chudng trinh;
7. B&i trdn bdng tay; 18 Déng va ngdt mach bom dung dich trén ngudl 19. Dung
chu ky holic ding chuong trinh: 20. Khdi déng chu ki hodic khéi déng chuong trinh
21 Chi thi d8i dao / nit bdm ra khd; 22 D6 mach cho cd ciu kep dao (Ung vdi
truc phay rdim ngang / théng dung)

é@é@@é@é@@b

Findr =14

Bang nat bam it nit 7 d&n 18} & trang thai van hanh "Graphic”
déu lam viée vai hai chide nang.
Céng thc lya chon dang van hanh (Hinh 11
2. D&t bo dém gid tu thuc. = ~) EEI
3. Di tgi didm chudn 4. Van E‘D gj>

hanh phéng chung (budc WAy | 7 z:>

nhich 001 mei 5§ Chay dao b 7 8 %00 q A 4
theo dang van hanh phdng LR ~ &\ \ I /a2 iy
e \ 4 e

chung; 6 Chay dac theo \M S AT .,.1D>
< o — g ~

dang van hanh 6n dinh: -~ a4 Y Lo

7. Cp lérh bing tay trong é_ -— 3 — — 15— DNGC

ting céu ©nh, 8 Chay 5 = o

chudng trinh theo tdng ciu é = 15 §

lenh rieng 1&: 5. Chay chudng
trinh thea cdu lénh k& tiép Mink 1-11 Goéng tdc Wa chon dang vén hanh
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10 Hiéu chinh théng s& cho dac: 1. Nap chudng trinh théng gGua cac phim bim
12 Danh ruc thong =6 (lya chon) 13 Quén ly chusng trinh; 4. Vag - ra chudng
tnirh. 15, Van hanh DNG (lya chonp 16, D& hea va céc dd lidu vE may

@
»
E

o
E
=
E
=
3
o
B

[]El il Phim hai chic ndng
N B2 (s] [&] ) | Nap chu ky 8 trd gilp d& hoa
[E ‘ Con trd tréi
@ E_:l EI E] | Con 1ré ph'éi
Con tr& bign

o B Con 16 Hisn

@ g,';.@_f@__@_#- T Phtm tlep nhan"
ET@ 7 Z l”_ﬂ f{)é diu trudc con s§
" = Phim "khang dinh"

ETJ [%] %@ @ = ‘ﬁ‘:_jj Phirn xga

Himh H_’—m

1.3. Lap trinh cho may cong cu CNC

Mot may phay thong
thuéng thuc hién ecdac
nguyén cong k& tiép nhau
do diéu khién tay cua
nguti v&n hanh. Trén may
phay CNC thi moi qua

trinh gia coéng dau duoc
thye hign ty dong. Mot hé

théng digu khié€n theo  ,u» 115 Cac doan dich chuyén dao 1a
chuong trinh sd CNC sé cd sd ctia mét chudng trinh CNC

didu khign va theo déi qua . PO - P1 Chay nharh ti8p cdn 2 P1 - P2 Ha
dao nharh. Bom trdn ngudi; 3. P2 - P2 Chay

trmh‘. He _thong CNC do dao c#t phay sadu; 4. P3 - P4 Phay thec dd
dé can co mot chuong sy ga cdr 5 P4 - PS Lu dao. dung bom
trinh lam viéc do nguai tran Ngudi
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vian hanh may hoac do mat k¥ su l4p trinh soan thao

Chuong trinh viet ra phai mo t4 day di t4t ca cdc bude can thiét
cho qua trinh gia cong bidng mot ngdén ngit 1ap trinh ma cum diéu
khién ¢d thé higu dugc.

Dudng dich chuyén cia dao la ndi dung co ban ciha chuong trinh
(hinh 1-13:.

Nhirng dieu kién cong nghé khac nhu tée dd chay dao, s6 vong
quay truc chinh, chon dao hay ddn dung dich tron ngudi cing dugc
dua vao chuogng trinh. Toan bé dir liéu cia qua trinh gia céng phai
dugc vist vao chudng trinh theo dang mét ngéon ngd lap trinh ma
cum diéu khién s6 cd thé xu ly duge.

I.3.1 Toc di chay due F

Téc d5 chay dac duge lap trinh vai dia chi F.

Lugng chav dao nho nhidt co th€ digu chinh duge trén may
FP2-NC la F2.

Treng pham vi lugng chay dao, ¢ thé lap trinh vai bat kv gia i
lugng chay dao chdn nao.

Nhdo bo cdHng tdc hidu chinh lugng chay dao (Qverride -
Contacter) nhing luong chay dao d4 lap trinh cd thé chia lai dudc
ma khong can thoat ra khéi chudang trinh dang chay Nd ¢d theé hieu
chinh giam tdi U’/ hoac hiéu chinh tang téi 1257

Chuyén déng chay dao chi co thé thue hién khi truc chinh quay.

Mot gia tri luung chay dao se c¢o hiéu luc tac dung cho t&1 khi ca
mdt 1énh khac.

1.3.2. 84 vong quay triec chinh §

56 vong quay truc chinh duge lap trinh vdi dia chi S tinh bang
vong/phut

Trén mdy phay FP2-NC, cac edp do vdng quay sau day co thé
dugce 1ap trinh:
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0 - 315 - 40 - 50 - 63 - 80 - 100 - 125 - 160 - 200 - 250 - 315 -
400 - 300 - 630 - 800 - 1000 - 1250 - 1600 - 2000 - 2500 - 3150,

Néu gia tri di litdu nap vao & khoang gitta hai cdp thi bo dizdu
khién s& ddng mach tu dong cho s6 vong quay thdp hon ké bén.

S+0 ding cho truong hop khéng déng mach quay truc chinh
trong van hanh digu khi€n theo chuong trinh (dat vao ché d6 chay
khong).

Chon chigu quay true chinh:

Trén may FP2-NC, truc chinh quay phai v6i dia chi S+, quay
trdi vai dia chi 8-

Trén cdc may khac cd thé dung léenh MO3 cho truc chinh quay
phai; M04 cho truc chinh quay trai.

Lénh ditng truc chinh duge lap trinh véi dia chi SO khong 6 dau
phia trudc.

Mot gid tri vong quay truc chinh co higu luc tac dung cho toi khi
cd mot iénh khiac.

1.3.3. Chuong trinh gia céng
Trén may FP2-NC, chuong trinh duge bat dau voi ky tu % va
mot sd hidu chuong trinh.

Mat chuong trinh duge thiét lap d&€ gia cong mot chi tidt ta goi
la chuong trinh chi tigt, bao ghm nhidu Iénh cong tdc cho may, cac
lénh nay nam trong tiung cau lénh.

1.3.3.1. Cau lénh (hinh 1-14)

Cdc cau lénh dudge xt ly k€ tiép nhau, trong dd cd cac thang tin
vi du nhu sd vdng quay truc chinh hay dutmg bién dang dich chuyén
dao. ..

Mot cau lénh thudng duge bat dau bang chit cai N va s6 thd tu
cau lénh (cd thé lya chon tu NO dén N9999),

56 cau lénh khong c6 dnh hudng dén thd tu x¢ Iy cdc cdu lénh
tropng mot qua trinh gia cong. Trinh tu gia cong do dd duge xac
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dinh bai trinh tu x¥ ly cdc céu lénh.

Méi sd cau lénh chi duge ding mét lan trong chudng trinh, néu
khéng cha ¥ sé didn dén nhidu loan trong qua trinh tim cfu lénh
hoae quéd trinh nhay tré lai chuong trinh sau moét gian doan.

\[ Chudng trinh 0024 : I Tit Kenh
Bét diu %
Céu lénh N1 ‘ : G X100 : Y-20
I L
I : N3
Kemio | oo | SN R O

fhek 1-14 Vi du vB cdu lénh

1.3.3.2. Tu lénh

Mb&i lénh lam vige riéng 1é cho may duge goi 1a tir lénh.

Mbi tir iénh bao ham mot dia chi va mét con 56, Con s6 nay ¢6
the ¢ ¥ nghia nhu mdt mi 36 (vi du GO0 "Chay nhanh”), hoae ¢ y
nghia nhit mot gia tri «vi du X100 "digm dich trén truc X"; F200
“thc dé chay dao 200 mmiph™

Trong moét 56 b diéu khién, khi ldp trinh, & nhimg tu lénh cd
cdc =8 0 ddng trude con s6 ¢d nghia thi ¢o thd bd bat (vi du N00O1
cd thé vidt thanh N1; lenh GO0 c6 thé vigt 1a GO).

S8 céu lénh Théng tin tao hinh Théng 1in céng nghé
Bidu kién Toa d8 trén truc Lugng 54 ving Chie néng
dudng dich didu khign chay dao  quay tuc phy
chuyén chinh
N1 GO0 X0 Y20 Z2 F200 S+3150 Mg
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('ac chiic nang phu cd dia chi la chit cai M.

Diém dich cho cac doan dich chuy&n dac cd dia chi la cac chit cai
cwa cac truc toa do X, Y va Z.

Ngoai cac chll cai bidu thi dia chi. con c¢d cac kv tu dac biét co
th€ cong duge in ra, vi du cac ky tu xudt hién trong ndi dung mot
chuong trinh nhu: % . ¢ ¢+, +. — hay cac k¥ ty khéng duge in ra
ma chi d& phuc vu cho bd nhd di liéu txem biang 1 - hinh 1- 15).

Bang 1 Cac ky tJ cla tU lénh

Chd cdi danh cha dia chi Ky tJ dic bigt cé thé ciung duge in ra
Chl cai ¥ nghia Ky t Y nghia
ABC Quay quanh cac truc X Y. Z1 % Bé1 déu chudng trinh
D Nhe gia tri higu chirh dao | Bal dau mdt chu y
F Lugng chay dac | } K&t thuc mét chy y
G Didu Kign dudng dich chuyén | + Céng
iLJd K Tga d3 tam cung tron Tru
! M Chuc ning phy Cham thap phédn 5
FCér. Ry U khdng in ra |
N 56 cau 1&nh .rr;ga W ¥ nghia
S , S& vong quay truc chinh LF H&t cdu
T | Dac cit | DEL | Xcéa
X ¥.Z | Cac toa d NUL Dau cach

funfe 775 Cac ky ty cda tu lénh

Cac ti lénh caa mdt cdu lénh duge xép vao cdu lénh theo mot

trinh tu xdc dinh goi 14 ca phap. vi du:

NO1

GO0 X15

72

S+10040

Mo§

M&i ti caa cau lénh la mot lénh diédu khign may.

Lénh cd hiéu luc tac dung kéo dai cho dén khi nd bi xda hoac bi
thay thé bdi mat Iénh ¢ ctng chit cai va cung dia chi goi 1a phuong
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thic tac dung MODAL thinh 1-16),

Lénh chi c¢d tac dung trong ban than ciu iénh chia nd goi la
phuong thiic tac dung THEO CAU LENH rhink 1-17).

.
.

I ——
F204

|

— ’

‘ 120 i EL
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fiimky 1-16 Tac dung MODAL itk 7-17. Tée dung THEO CAU LIENH

1.3.4. Cdu triic mét chirong trinh

Bién dang chi tiét dude chia thanh cac doan thédng va doan cung
tron. M6i mdt yéu t& hien dang hinh hoe don gidn nay od the duge
diéu khién thue hidén trong tung bude gia cong hay 1A trong mdt cAu
lénh ciia chuong trinh.

Cac cdu lénh cAp vao b digu khifn theo timg cAu riéng 1é thinh
1- 18

. Doar: 1hdng
PO1 / PO2

Cong tron quanh
" tam M1

Doan thdng —

PO4 \ P03
Doan thdng

finii 7-15 Vi dy lap trinh



Dé& thiét lap m6t chuong trinh ciin c6 cac budc:

1. Chia bién dang thanh cdc yé&u td bién dang hinh hoc don gian;

2. Chia qu4 trinh gia cong thanh cac budc gia cdng (theo di ligu
cong nghé);

3. Tao lap chuong trinh;

4, Nap trinh vao bf didu khién;

5. Chay thit chuong trinh (simulation);

6. Khdi dong chudng trinh;

7. Bo didu khién thuc hién gia cong chi tiét.

1.4. Hé toa do may
1.4.1. H¢ toa d6 vuing géc

Cdc diém ma dao cidt di tdi trong khi gia céng dude x4c dinh
trong mdt chuong trinh. D€ mo ta vi tri cia cac difm nay trong
ving lam viée, ta ding moét hé toa do. NJ bao gom ba truc vuéng
goc vdi nhau cing cit nhau tai diém géc 0. Trong hé toa d¢ nay cd ’
cde true X, Y, va Z (hinh 1-19).

Hinh I-19: H@ toa d§ vudng gic trén may



Vi mot hé toa do ba true, bat ky diém nao cing duge xdc dink
thong qua cac toa dd cui no. Hé toa do may do nha ché tao may xac
dinh, théng thuang né khong thé bi thay d&i.

Truc X 14 true chinh trong mat phang dinh vi. Trén may phay no
nam song sang vdi ban may (ban kep chi tiét}.

Truc Y la truc thit hai trong mat phang dinh vi,  may FP2-NC
no nam frén mat nap may va vuéng gdc vai ban may.

True Z ludn ludn trung vdi truc truyén déng chinh. Truc nay
duoc nha ché tan mady xac dinh. Chigu dudng cta truc Z chay tif chi
tist hudng dén dao cat. Didu do ¢o nghia 14 trong chuy&n déng theo
chidu am cia truc Z. dao cat sé di téi bé mat chi tiét.

Dé xac dinh nhanh chiéu cia
cdc true, dang luit ban tay phai: +Z oY
ta dat ngon gilta cia ban tay
phai theo chitu cha truc Z thi

ngon tay cal sé tro theo chidu

truc X va ngon tay tré sé chi
theo chidu truc Y thinh 1- 200,

Hé toa d¢ co ban duge gin
lien vai chi tigt, Bai vay khi lap
trinh ta phai luon ludn xudt Fwh 720 Xac dinh nhanh chigu truc
phat tit ché xac dinh chi tist toa dd.
ding yén con dao cait thi chuyén
dong. Diéu do 6 nghia la:

Khi cat phay. ro rang chi tiét chuyén dong la chinh. nhung €
don gian hon cho viée lip trinh hay quan niém la chi tigt ddng yén
con dao cit thi dich chuyé&n. Ta goi d6 la chuyén dong tuong dai cua
dao cu.

Vi du. trén hinh vé ban mdy mang chi tiét chuyén dong ti phai
qua trdi. Néu coi chi tigt la dény yén thi dudng nhu dao cai cd
chuyén déng tir trai qua phai thinh 1-217
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Chuyén déng dao (quan ngm tudng déi)

Chuy&n déng

S /\ cia chi tid1
o

Mish 1-21. Chuy@n dbng tudng ddi cia dac,

Dé mo ta duong dich chuvén dao (cac dit lidu toa dé) trén mot 0
may CNC cd ca hai khé nang.

I.4.1.1. Dieng toa do Dé cac

Khi dang dd lidéu toa do Deé cac. ta dua ra cdc khodng cach do
song song voil cdc true ti mot dig€m tdi modt digm khac,

Cdac khoang cach theo chifu dudng cia truc co kém theo dau
duong r+) phia trude. Cic khoang cach theo c¢higu Am cua truc cd
kemn theo dau am - phia trude.

(e 2 do ed thé dua ra theo
hai phuong thie:

Do tuvet doi (G900

Vai cde sa Jo tuvét doi, ta
dua ra toa do cun cac diém dich
tinh tit mar dicm ¢ dinh trong
viang lam vidée thinh 1-22).
Nghia la trong mai chuyén déng

déu xdc dinh. das cat phai dich
chuyén dén dau ke tir mot diém

goe O tuyér doi Miel; 7-2° Do tuyét dé Ga0
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’

Po theo chudi kich thudc
(ri41

Véi cdc 86 do theo chudi z
kich thudc, ta dua ra toa dd T
cha cac diém dich tinh tit méi /’
di¢m diung lai cta dao cit sau
mot vét ciat {(hinh 1-23) & 91
Nghia 1a trong méi chuyén
dong déu dua ra sd lidu dao 6%
can duge dich chuyén tigp mot X
lugng la bao nhigu nita theo o )
tiIng truc tca do. Itinn 1-23. Do theo chudi kich thude (G91

1.4.1.2. Diang toa do cyc

Khi s dung cac du liéu trong hé toa dé cuc, ta dua ra vi tri cua
mot diém thong qua khoang ciach va goc so vdi mat truc co sd Lhinh
1-24).

Cac toa do cue chl ¢6 thé do trén mot mat phang chinh. Trong
pham vi cda modt hé toa d§ cuc ¢ ba mat phang chinh. Tu ba tryc
X. Y va Z cha hé thing sé ¢d ba bd mat kep, do la: mat XY mat
X/Z va mat Y/Z thinh t-25).

|2
e

Hintr 2.24 He toa dd cuyc Hink §-25 Ba mit phing chinh




1.4.2. Nhirng di€m quan trong trorg mit hé toa di

DiEm chuin: la diém gdc 0 cha hé toa dé mdy

Diém O chi tiét : 1a di€m gde 0 cha hé toa d chi tigt,
ngd duge giit ¢d dinh cho mét chi tiét.

Digm 0 lap trinh : 14 diém gde 0, tit dd xdc dinh cde dit
ligu cdp nhat trong mét chucong
trinh. Difm nay ¢d thé thay déi
thong qua lénh dich chuy&n di€m 0.

1.4.3. Chaén héa lui cde hin vé

Trén mot ban veé, thudng cac s6 do kich thude khong duge dua
vao tryc Liép, ching phai duge tinh lai d& tim ra cdc thong tin vé
duang dich chuyén dung cho lap trinh. Bo digu khién cang thuan
tién thi dir liéu nap vao cang don gian. Nhé st dung cdc hé thdng

o = .
) . T
! 2 W 26 1e { ) T
SOV {2 2
s | TNI—' RN IEnEE )
i - 1 - t ™ | 8
ey L I AT B 77 L5
— 2 s ‘|
c 3 _In I—
! C? o, 28
,L__éL 4 . 35
41

Hosh 12 Chuyédn cac kieh thudc do theo chudi
thanh cac kich thudc tuy@t ddi
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lap trinh thich P1 P2
hop. thyang cac y

van dé dat ra

duge giai quyst Jo°

. L8°
mét cdch ddn ‘ ]

gian. Trong

70
]

trudng hop chi co
mot hé théng lap
trinh chua da

muc thuin tién Xt A4S
can thiét, ta phai 35 752

ti€n hanh theo ~

50

-———— ———

40

cdc budc sau day; %3 358

- Chuyé&n cac . R
kich thudc do
theo chubi thanh Himf 1-27. Tinh la cdc toa d8 chua chi e

cac kich thude do
tuyét déi (hinh 1-286}

- Tinh toan thém cac toa dp chua ré thinh 1- 27}

1.5. Y nghia chia viéc sit dung may CNC
doi véi cac xi nghiép céng nghiép

Nho dng dung cua ky thuat i dién td. phuong phap cong nghé
nay ¢d nhitng un didm dang chu ¥

[.5.1 Ua diém co bdn

- D& chinh xde lam viée cao

Thudng cdec may CNC c6 dé chinh xdc may la 0,001 mm, do do
cod thé dat duge d6 chinh xdc gia ¢ong cao hon. 7

- Chit lugng gia cong dn dinh, d6 chinh x4c lap lai cao.

- Toc do cat cao
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Nhg cdu tric co khi
ben chac cna may, nhitng
vat lieu cat hién dai nhu
kim lecai cing hay gém
oxit ¢o thé dudge.sd dung
tot homn.

- Thoi gian gia cdng
ngan hon.

1.5.2. Cdc wu dié¢m khdc

- Tinh kinh t& cao ngay-

cA vdi chi ti&t gia cdng
loat nho;

{t phai ditng may vi
k¥ thuat, tiéu phi khi pha
ding may nho;

- Tiéu hao kifm tra it,
gia thanh do kigm giam:

- Thoi gian hiéu chinh
may nho;

Khong can dang chc
d6 ga va dudng (vi du gd
khoan};

- €6 theé gia cang hang loat.

1.5.3. Nhuwoo dicm

- GGia thanh ché tap may cao hdn;

- Gia mua mdy dat hon; '

- Gia thanh bao dudng, stta chita may ciing cao hdn;
- ¥an hanh may phue tap hon;

- Thay d&i nguti ding may kho khan hon.

30
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1.5.4. Cde yéu cau dit ra

- Cén c6 su phdi hgp chat ché gita cac khau thiét k& chudn bi
san xudt va thuc hién gia cong ché tao;

- Can diao tao nang cao cho tho chuyén mon. Mot khoda dao tac
vé k¥ thuiat CNC la phai cd, vl may mde chi hoat dong t6t néu
ngudi st dung nd cd kién thite thuin thue.

1.6. DIEU KHIEN PUONG DICH CHUYEN TREN
MAY CNC

Pé di tdi cde di€im dich mong mudn, ciac may CNC céan phai duge
trang bi mét hé thong do duang dich chuyén lam viée chinh xae, cac
déng cd chay dao dieu khi€n vd clp, cac truc truyén dong khong co
khe hd va hé théng dudng hedng ma sat nho.

L.6.1. Ting quan cdc hé thing do c6 wng dung phid bién nhde

Téng quan cdc hé thang do cd vng dung ph¢ bién duge trinh bay

d hinh 1-28.
S& hoa (Digital) \
| Gia so Tuyat dai
7& /\
Tryge tiép Gian tiép k Tryc tiép Gian tidp

[ 1.28. Cac hé thong do phd bidn

31



1.6.2. Nhiém vu cin cdc hé thi'ng do duirng dich chuyén

Cac mdy CNGC phai thuc hién tu déng cdc qua trinh chuyén dong
theo cic lenh digu khién dua ra va & day dich chuyén may phai di
theo mot cach chinh xdc nhdt co thé, tea do cla cdc di€m trén bién
dang. Digu nay cd thé dat dugc nhd mét mach didu chinh vi tri.

Qua trink didu chink vi trf

Nhitng vi tri ban mdy da thuc hién theo cic lénh dich chuyén
duge thu thap médt cach ty dong bdi mét hé théng do duéng dich
chuy€n nhu 1la cac gia tri thuc veé vi tvi va phan héi v& b diéu
khi€n CNC.

Hé théng diéu khién may nhan cac gia tri do - trong khi chuyén
dong - cac vi tri titc thoi cia ban may igia tri thue) va so sdanh
ching vdi cac vi tri mong muén dua ra tii hé thong didu khién (gia
tri céan). ) )

Ban mdy chuyén déng cho tdi khi nio gia tri thuc bang ding gia
tri can. Cac sai lach vi tri so véi gia tri cAn =6 duge chinh sia nho
cac tin hiéu chay dao. do vay ta ¢d su¢ diéu chinh vi tri theo mat
mach tde déng kin.

Mach tac dung nay duge goi 1A mach diéu chinh vi tri tac dung
kin ‘hinh 1-2%

vag dd lidu D&y khign Lign hé ngudc Tryc may

dudng dich chuyén CNE (@& tn thyc)

(gia tn cdmy H¢ thong do
dudng dich
chuyén

_ | Ban mdy
i
/Truyén déng chay dao Truc vit me

Da &¢ bi

Hih I-2v Didu chinh vi 11 trong mach tac dung kin



Nioh dien khicn edc thing tin dongingat (thong tin céng nghé,

Trong hinh 1- 30 chi ré dong luu thong cac théng tin cong nghé
c6 mdt su khac biét quan trong vé kv thuat digu khign so vdi dong
luu thong thong tin vé dudng dich chuyén (tao hinh). Cdc théng tin
cong nghé nhu diéu chinh 26 vong quay va luong chay dao, déi dao
cat, dan dung dich tran ngudi... thuding duge hé thong diéu khién
CNC thyc hién truc tidp. Qua trinh thuc hién x Iy céc thong tin
cong nghé (lénh cong nghé) khong duoc ki€m tra, khong duge phan
hdi va cing khéng duge chinh sia, dd la cac xich ditu khién hLé.

Dong co
_ din déng chinh
L

! -

}
)
e
:’;c:gd:g;étu Didu khén CNC @ } @
|
(1))

Hink 1-40. Xich digu khién hd,

1.6.3. Cijc dung hé thing do dwong dich chuyéi'n

Mot may phay ONC voi 3 true digu khién cin cd 3 mach digu
chinh vi tri d& thye hién didu chinh vi tri. Gia tri thuc vé vi tri
trong mdi mach didu chinh duge xdc dinh bdi méi thist bi do dudng
dich chuvén tidng dng trén cdc trgc. Cie cum didu khién CNC cd
thé xdc dinh vi tri ndi tai cia ban may theo hé thong do duong dich

chuyén kidu gin =0 hay kidu tuyét dai
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Do clirang dich chuvén kieu gia sé

Mol 30 gia 1a mot lugng gia tang doan dich chuyén nhd va dai
bang nhau. Cac vach chia trén thude do thiy tinh bao gbm nhitng
s0 gia l& cac vét sang t6i k€ tiép nhau. Trong mét chuyén dong chay
dao s& lam xudt hién trén bd dém gia tri do, cf méi mét s§ gia riéng
lé 12 mét tin hiéu. Tat ca cac tin hiéu do déu nhu nhau, nghia 1a
giong nhy viéc dém cdc vach sang téi.

Vi du, trén mét doan dich chuyén mong muén cd chiéu dai 20
mmny, bé dicu khign CNC phai dém dung 20.000 xung, sau do thi ban
kep dao hay ban may mdi ditng lai. Khi digu khién chay tdi mot
di€m dich khdc lai phai dua ra trudec s cac xung hay gia tri gia
tang (58 gia s8) ma b didu khién can thuc hién digu khi€n chay tai
thinh 1-311.

Buydc do

Dau dog 2 Pau doc 1

/'/E]
Thudc do thiy tinh -
cé khac vach % P

Hdr 1-47 Do dudng dich chuyén theo gia 36

Doan

dich chuyén

Vit mti nhat caa ban mday khong thé dude xdc dinh gin lien
vdi k6 tin hion do. boi s6 lugng vach sdng tdi chi cho phép xdc dinh
khoang cach 1ir d6 dén vi tr1 ban may cudi cang trude ddé. Sau khi
dong mach ditu khién can thigt phai dua ban kep dao di t4i di€m
so chudn. Diém = chudn nay duoge xdc dinh bdi k&t cdu chi tiét va
xac dinh nha mot o chan trén sdng trugt ban may hoac nhs di€m
danh ddu trén thuoe o, Ta quan niém vi tei d6 1a vi trl cda di€m

chudn 1gée O cta L 10 dd may).
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Nguyén tac cdu tric va hoat dong cta mat hé théng do dich
vhuyén thang xem d hinh 1-32.

Chu k¥ chia
Noudn sing Thdu kinh Thude do thiy tinh

} héi DIADUR

Mink .32 Nguy@n tAc cdu Iric va hoat déng cua mdt hé thang

Po dusng dich chuyén kiéu tuyét doi
Khi do duimg dich chuyén kifu tuyét ddi, ngusi ta duang thude do
co cac ranh chia vach trang den, chung dudge xép dat theo mot et

Thude do thay tinh dude ma hoba

Ranh Gia 1rj Dudng doc Chi th do
. h& nhi phan
'
A -.2!
3 2 1
——
2 ! =
i a2°

a:zse.ssris|ln11|zia14

o . : ,
Huonr i-#5. Do dudng dich chuyén kigu tuy&t doi
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ma <0 Mol mét doan d'lr(‘mg gia tang duge danh sé bdi mét ma riéng

sthuoe ma 300, Khi od kich thich quang dién ti cia mot thude do 5

=

-ranh chia (ed thudc tdi 18 ranh chia) 56 dua ra ting vai mbi 36 do

mét tin hiéu do riéng. T tin hiéu nay, khoang cdch do voi difm

chudn cla may sé¢ dugc nhan hist. Cot ma ghi trén moi rinh cda
thude do 1a mét lay thita co 86 2. Trén thudc mé s6, vi tri ctia ban
mdy hodc clia ban kep dao cd thé doc ra bat e lac ndo (hinh 1-33).

1.7. Cac dang diéu khién

Phis hop vai y8u ciu da dang trong thue t€, ngudi ta phan biét
hé thoéng disu khi€n theo 3 muce didu khi€n khae nhau:

- Diéu khi€n dietm:
- Digu khién doan thang va

- Diéu khién bién dang cong.

1.7.1. Biéu khién dicm

Dieu khi€n di€m dung cho nhing nhiém vu dinh vi don gian.

Viée di tdi cdc difm lap trinh duoge thuc hién bing chuy&n déng
chay nhanh. dao khéng thuc hién cat got gia cong. Sau khi da di toi

diém dich mdi x4y ra qua trinh gia cong vdi nhiung luong chay dao

da duge lap trinh thinh 1- 340,

Tiy theo dang diéu khién, timng TY

true truyén déng cd thé ¢o chuyén
dong k€ tiép nhau hoac tat ca cac
truc déu dong thai chuyén dong
nhung gita chung khéng co mat
quan hé ham =6 rang budc. Trén
hinh vé, trudc het la vide dinh vi
trén hai truc. chitng nao dat duge
toa d6 cua digm dich trén mot true
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thi con lai chi cd chuyén dong dinh vi trén truc kia théi.

Cdec may hién dai déu c6 mdt cum "néi suy chay nhanh” Digu dd
e nghia la viéc dinh vi trong chuy&n déng chay nhanh duge thuc
hién dudi mot gde bat ky trén méot doan thing ndi tryc tiép tir diém
khdi dong dén diém dich.

Cdc trudng hgp iing dyng diéu khién didm:

- didu khi€n cac may khoan;

- didu khién cdc may han di€m don gian,

- digdu khién cdc co cdu cap chi tiét ty déng don gian.

1.7.2. Pigu khién doan, dirong thing

BDigu khién doan thidng bao ham ca kha nang dich chuyén cua
digu khién diém, '
nghia 14 nd co thé Dac phay
di toi mot digm Y 8
bdt k¥ nao trén
mat phang gia
cong bang chuyén Dac phay
dong chay nhanh.

Ngoai ra nd con
cho phép thue hién

cdc chuyén dong

£ )

sang song vdi cac
truc chinh véi Hinh 1-15 Digu khign doan. dudng thdng
lugng chay dao da
lap trinh cho dao vao eat gia céng (hinh 1-35).
Cac trudng hgp dng dung didu khién doan, duong thing:
- cho cac may phay dan gian;
- cho cde may tién doan gidn;

- cho cac mav edt bang dién cuc day don gian.



1.7.3. Piéu khi¢n bién dang cong (ditu khién phi tuyén)

Digu khién bién dang cong bhao
ham cad kha nang cla didu khign
di€m va didu khi€n doan thang by B
Vi bd didu khign bién dang cong
cd th€ san sinh ra doan thang hay
mét bién dang cong bat ky trén
mot mit phang hay trong khong

Cao phay

gian. Didu dd xdy ra théong qua
chuyén déng dong thoi cha ban

may trén hai hay nhigu truc ma —-

gita ching cd mét méi quan hé
ham s& rang budc (hinh 1- 36). Hirh 7-36; DiBu khi8n phi tuydn

Cac trudng hop ung dung didu
khién bién dang cong:

- cho cAc m4dy tién va phay;

- trén céc trung tam gia cong;

- trén cac may vé hay cac may cat bang sgi dot.

Tuy theo s8 truc dugc digu khién chuyén dong dong thoi, cdc hé
dizu khi€n bién dang cong dugc chia ra thanh hé théng didu khién
2D, 21/2D hoac 3D (D = Dimenson = kich thudc).

1.8. Xu ly thdng tin

Nhitng chuong trinh gia cong chi tigt thudng duge ghi lai trén
mot vat mang tin. D& phan biét véi nhing bd nhé noi tai trong hé
digu khién cua chdong trinh gia cong. ngudi ta cing goi cic vat
mang tin la bdé nhd ngoai vi.

Vat mang tin (rong k¥ thuit didu khién s ¢6 thé ding bang duc
14, bang tit hoac dwr ti; trong d6 bang duc 15 ngay cang it dugce ing
dung hon, cdc bang tir chi con duge dung trong cédc thi nghiém cin
ghi lai lugng thong tin dicu khién lan.
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Cing nhu trong ky thuat may tinh, ngay nay ngudi ta dung
nhigdu vat mang tin ti hda.

L8.1. Vit mang tin co hoc - Bing duc (6

Bang dlic 16 la cac bang gidy hay bang vat lieu nhan tao chidu
rong 25,4 mm = 1 inch. Ngudi ta dung d€ ghi dit lidu va khai thac
dir liéu. Cac dii liéu duge ghi vao hodc duge doc ra theo mét trinh
tu xdc dinh chat ché (cé tinh tuln tu). '

Tde do doc co th€ dén 120 ky tu/giay.

1.8.2. Vét mang tin v hoa - Bdng 1 {cassel)

Bang ti la nhitng dai bang cd
kha nang nhiém tit qudn trong mdt

lidu va khai thac du ligu. Cac du NI AT

casset. Ngudi ta ding dé ghi dix R T IOC
* 3%8 0 oao§  5%s0% ..
liéu duge ghi vao hoar duge doc ra

theo mot trinh t xdac dinh chat
ché (¢ unh tudn o).

Toc d6 doe tu 400 dén 3000 ky
tu giay.

1.8.3. Vat mung tin tic hoa -
Dra tr

b Bing casset

Bia tir la nhitng tim vat liéu

nhan tao ¢ dang dia. co thé chiu TN

udn, duge pha mot 1dp vat ligéu co
khi nang nhiém tit. Duisng kinh 5
inch 1/4 hay 3 inch /2. Ngudi ta
diing dé ghi da lidu va khai thac c. Dia t
dit lidu. Ghi nhd dit liéw trén cac '
ranh tap trung Uu difm cha nd la Hiak 1-37 (ac vat mang tin
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khai thic dir liéu nhanh, trye tiép va ducce lya chon tu do.
Toe dd doc ti 4000 dén 300000 ky tu/gidy.

Nhitng co sd tich nhd cic chuong trinh gia céng trén vit mang
tin tit hoa la:

a. Dung lugng nhé cia mot hé digu khi€n CNC 1a ¢6 gidi han.

b. Viégc nap mét chudng trinh gia cong vao hé didu khign CNC
théng qua vat mang tin ti hda va bé doc s& nhanh chdng, it méc 16
vAd bao dam hon nhiéu so vai hoat dong nap trinh thong qua cic
phim bam va tiép diém co khi.

c. Mot chuong trinh gia cong da khdi dong mét 1an, da duge t6i
uvu hoa va ghi lai trén vat mang ‘tin, vin cé thé dung lai mét cach
tin cay.

d. Viéc ghi lai cac chuang trinh trén vat mang tin cd thé thuc
hién vdi sy trg gitp cua mot vi tri lap trinh ngoai vi.

Khac vdi viéc dung vat mang tin, qua trinh cdp lénh bang tay
tryc tiép thuc hién trén mdy dvge quan niém 13 qua trinh lap trinh
ngay tai phan xudng. Nd 1a hinh thuc dat nhédt cia cac hé théng lap
trinh.

1.9. Van hanh theo hé DNC

Trong nguyén tac van hanh DNC, cac may CNC dugc mét thist
bi dién todn trung tim cung cdp trdc tiép cdc chuang trinh gia
cong.

Cac chuong trinh gia cdng duge ghi nhd trén cac dia tir va dugc
nap vao mdy dién todn trung tim, t¥ do nd cd thé dude truyén di
théng qua cace dudng day chuyén tai di lieu d&n cdc ba nhé ndi tai
ciua ha CNC (hinh 1-38) Ta goi dd 1a dang van hanh DNC (Direct
Numericcal Controly.
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May vé May tinh Tram xu ly s8
(Plotter ) ({Computer ) {Terminal)

Duong dan od iiéﬁ\

Hink 1-38 May CNC trong chE d§ van hanh DNC

1.10. Hiéu chinh bién dang - Lénh G41/G42

Khi chinh sita bién dang. ta chi can lap trinh cho cac toa do cia
ciae digm trén chi tidt (kich thude trén bAn vé),

¢ théang dicu khign bién dang UNC sé ty tinh toan bien dang
cda tam dao phay {khoang cdch tuong dng - hinh 1-39) bdang cach
no aé tinh 14n mdi diém thuoc bién dang dé léch tuong dng cua dao
theo huwdng true X va truce Y thinh 1- 400

Ngoai vice lap trinh duge don gian, digdu do con o6 vu diém la
motl chuong trinh gia cong khong bi 18 thuge vao mét ban kinh dac
phay chinh x:iv.

Hé théng dicu khién chi can tdi di litn duy nhit 1a dao & vi tri
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bén phai hay bén trai
cia bién dang lap
trinh.

D lidu bén phai hay
bén trai ludon ludén xac
dinh dua trén chuyén
déng tuong dadi cda dao
va phu thudc vao bién
dang chi tiét gia cong.

Trong khi lénh hiéu
chinh bién dang dang
c¢d hiéu luc, nghia la
khoang thai gian giua
lénh goi va iénh dung
hidu chinh bién dang,
chi cho phép cac toa do
cia mot mat phang
dugc lap trinh,

Cac hoat dong dieu |

chinh khac trong pham
vi etia mot hiéu chinh
ban kinh dao ciing duge
cho phép trong cac hé
CNC mdi. Trén may
Deckel FP2-NC vai he
thdng diéu khién
DIALOG 4 khong cho

Hinh i-39. Khoang cach tudng ung

[finh 1-40. Hidu chinh thec X va Y

phép cd chuyén déng chay nhanh (GO0} hosc lénh bién ddi s6 vong

quay trong luc dang hiéu chinh bién dang.

Disdu kién dutng dich chuy&n dé€ hidu chinh dao cd hidu luc tac
dung kidu MODAIL tkéo dai cho téi khi ¢d lénh méi hay lénh ca bi

xda).
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£.10.1. Gui Iénh hiéu chinh bién dang

Hé thong digu khién DIALOG doi hdi sau khi cdp va nhén cac
lénh G41 hodc G42 cdc tit lénh xdc dinh, ching phai duge bd sung
va ti€p nhan vao hé digu khién théng qua cic phim bam tiép nhan.

G41 Goi hiéu chinh bién dang, dao lam viéc phia trai bién
dang thec huéng cat phay.

G42 Goi hiéu chinh bién dang, dao lam viéc hén phai bién
dang theo hudng cat phay (hinh 1-41)

D 36 hiéu chinh ban kinh dao. Khi gid tri hiéu chinh ban
kinh dac di dudc gai vdi léanh d6i dao T thi nhin phim
ti€p nhén.

{Xem thém phan hiéu chinh dao D hoac quan I¥ dao T).

Bén trai bién dang
G4

Bén phdi biégn dang
G4z

Jtinir 1-42. Higu chinh dac phit hdp theo bign dang

Leénh tién tor tiép can G45 | G46 / G47 thinh 1-42)

Cdc lénh tién tai tidp can xdc dinh cdc dao cdt sau khi cd lénh
goi hiéu chinh dao sé tién tdi ti€p can bién dang cat theo dudng dich
chuvén nao ;

Chung loai bo khd nang cdc ludi cat cia dac phay an vao hién
dang.

Néu khéng co s4 lieu: dao sé duge didu chinh & diém bién dang
tha 1 (X, Y.
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G4H
(:40
G47

Tién tdi tiép can theo dudng song song.
Ti&n toi tigp can theo nlia cung tron.

Tién téi tidp can theo mét phan tu cung tron.

Tidp cén theo Tiép cin theo
dudng song song 1/2 cung tron

G46

Tiép cén theo
/4 cung trén

G47

tink 1-42. Cac cach tidp cdn

bién dang

Khoang cach doan tién téi ti€p can:

Véi lénh G45: khoang cdch gitla diém dau bién dang
(P1) va difm xudt phat (PZ)

Vai lenh G46: duong kinh cla cung tron dudng tiép can
(t8i thiéu la 0,02 mm)

Vai léenh G47: ban kinh cla cung tron dudng tiép can
{t8i thidu 1a 0,02 mm).



x
v

GO/G1:

Toa d6 thd nhit ctia diém bién dang thd nhit.
Toa do thi hai cia didm bién dang thi nhit.

Digu kién dudng dich chuyén doan ti€n tdi tiép cdn, xdc dinh dao
cin di tdi difm khdi diu bién dang (di€m thd nhat cta bién dang).

GO
Gl

Chay nhanh.
Chay dao trén mdét dudng thing.

1.10.2. Pife tinh chay trén bién dang G606 [ G61 | G64

Dac tinh chay trén bién dang chi ré dao cat sé ty thich ing nhu
thé€ nao irén bién dang qua dd trong cde chuong trinh gia cong (dac
biét 14 cdc viing gde. phia trong - hinh 1-43).

G60:

GGl

(:64:

Dao chay theo hién dang vung gdc bén trong, chay
thang vao gde va ditng tai do mot chit triude khi no
chay tiép.

G60 diing Khi gia cong tinh cdc gdc bén trong theo kich
thudc.

Dao chay tdi viung goc bén trong theo mdot cung chuyén
tiép, d€ tranh hién tugng cidt ty do vao viung gdc.

Ban kinh cda cung chuyén tigp khi dung dac cd ban
kinh nhd hon 4 mm vae khoiang 0.4 mm; néu ding dao
ed ban kinh ldn hon 4 mm thl tinh 1dn hon 10% ban
kinh dao phay.

G61 cAn duge lap trinh khi gia céng thd cac gdc bhép
trong d€ trdnh cho bién dang gia cong khéi bi xdm
pham.

Dao cat chay trén bién dang qua dd phu thudce vao tdc
do cat. Cac ban may theo truc digu khién khoéng bi dirng
giva titng cau lénh riéng biét.



Gag

Bén dang l&p trinh

Thys hign

Bién dang lap wnh

Thye hign

__@.g ——

: : i
Dudng chay dao Budng chay dao

Gea

16

Bién dang
ldp tremn

Minkh 133 Dic tinh chay
trén bign dang

Thye hign

{103 T61 wru hdaa chay dap MGG Mal | M6&2 (kinh I-44;

Ma0: Chay.dac khong déi trén toan bién dang.
Khi phay cac gde bén trong. lugng chay dao cua true
mang dac sé& duge han ché, ngude lai khi phay cdc gac
bén ngoai ching lai duge tang lén, nham giu cho téc do
trén ting ludi cdt cda dao khong thay d6i. Digu dd phuc
vu cho gia odng tinh cac bién dang khi may phay dat
khing cham vio nén mdng may.

M61: Ludng chay dao khong ddi trén bién dang. tu déng giam
bot khi eat ra gée ngoai.



Khi phay géc bén trong lugng chay dao trén bién dang
duge git khong dé6i, giong nhu lénh MGO. Tai viing gde
ngoai, lugng chay dao trén truc dao duge giti khéng déi,
nghia 1a lugng chay dao twrén bién dang duoc giam bdt.
Digu nay phuc vu cho gia ¢6ng tinh cdc bién dang khi
may phay dat cham nén mdng may.

M62:  Chay dao khéng ddi trén truc dac

Dudng chay dago Gidm lugng chay dao
mao theo truc dao MB1 trgn ring dac
Chay dao
- Chay dao
trén rang dao h wue d
. T ]
khéng dbi ] eo fue <a
e . khéng ddi

’Chay dao trén
irémg truc dac
khong déi

Me2 T Chay dao
7’ trén rang dao
khéing déi

Himh 144, T8 uu hoa

chay dao
Nap i lidw - d6i thoul
G41: Goi higu chinh bién dang, dao cat & bén trai bién dang.
G42: Goi hiéu chinh bién dang, dao cat d bén phai bién dang.
Hé dieu khién doi hoi cac dir ligu:
D Ban kinh dao - 36 hiéu chinh (n&u khaéng chn thiét thi

bam nat nhan),
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G4 Cédc chi din chay téi tiép can G45 46;G47

A Khoang cdch chay téi tiép can

X Toa d6 bién dang thit nhit

Y Toa d6 bién dang thit hai

GO Digdu kién duang dich chuyén khi chay tdi tiép can
GO/G1

G6 Déc tinh chay dao trén bién dang G60/G61/G64

M6 T8i wu hdéa chay dao M60/M61/ME2.
i.10.4, Xda lénh hiéu chinh bién dung
Sau khi nap lénh G40 d€ xda lénh hiéu chinh bién dang, hé diéu
khi€n con doi hdi ca cac tu lénh khac can nap vao. Chung phai duge
dién vao tUng tu va thong qua 4n nit ti€p nhdn ma nap vao b) diu
khién.
Cac chi ddn chay thodat khoi bién dang (45/G46/G47 thinh 1-45..
Céc chi dan chay thodt khoi xac dinb dao sé chay thoat khdi bién
dang theo dudng dich chuyén nao (khi khéng can thiét thi dn ndt
ti€p nhan).
G45: Chay thoat khoi bién dang theo duiing song song.
G46: Chay thoat khéi bién dang theo niua ving cung tron.
G4T. Chay thoat khdi bién dang thec mot phan tu cung tron.
A Khoang cdach chay thoat khdi bién dang.
Vdi lenh G45 khoang cach giva di€m cudi ciing cia bién
dang vai di€m ty do (PF} can d6i ddu phia trudc hodc
co thé dung AD.
Vai lénh 46 dudng kinh cia cung chay thoat dao (tdi
thigdu la 0,02 mm).
Vai lénh (547 ban kinh cha cung chay thoat dao (t6i
thidu la 0,02 mm).
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G4s G4a6

b}

G47

flinis 1-35. Cach thoat ra khéi
bién dang cit
a. Thoat theo dudng song song
b Thoal theo dudng 12 cung trbn:
¢ Thoal theo dudng 174 cung uan

Nap dit {1éu - D6i thoa:
(40 Xoa lenh higu chinh bién dang.

He dieu khign con doi héi cac 1enh:

G4 Chi din dwmg chav thoat khot bien dang G45.GA6°G47
A Khoang cach chay thoat khai bien dang.
Vi cfur

Dao phay tro mat dau 3 40 mm thinh 1- 46

h 56 hiéu chuong trinh

N 17 T Bdi dao, goi cae gid tri-higu
chinh dao, hiéu chinh chidu dai
theo true Z

N2 GO X 5 Y-22 742 Chay nhanh vao vi tri khoi xuit
SH000 S+ 1600

N3 Go 7.7 Chay nhanh diéu chinh d&n Z-7
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G41 G45 AZ X16
Y16 G1 G60 M62

G1
G1
Gl
Gl
Gl

G40

GO
GO

M30

Y35
X53 Y65

X90 Y35

Y16

X16

G45 A2

Z2-

Y120 2120 SO

Goi hiéu chinh bién dang, dao
cat bén trai bién dang theo
huéng cét phay.

Phay cat bién dang

Xda léenh hiéu chinh bién dang

Dao chay nhanh thodt khéi chi tigt
Dao chay nhanh ty do va truc chinh
dirng

Két thuce chuong trinh vai lenh nhay
vé diu chuong trinh
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Hink 7-46. Chi ti#t gia coéng voi cac kich thudc do tuydt ddi



1.11. No6i suy vong GO02 va GO03 trong hé toa db
bé cac
D¢ tao ra duge mot cung tron, hai true may phai duge dich
chuyén dong thoi theo moét ham s6 dudng tron. Cin chi ¥ rang
cung tron nay thay 1a bién dang gin ¢ongt phai nAm trong mgt mat
phang chinh {hinh 1-47 va 1-48).
Nhin vao
M3l X-Y Nhin vac
Mat X-Z

Nhin vac
(Mat Y-Z

Hink 7247 Cac mat pnang chinh {145 Cac bddng quan sat

Hudng quan sat nam trén trge toa do thi b la trye thue hién
digu chinh chidu siu ciat) D& xde dinh duge chinh x:ie cung tron, hé
digu khidn cia may cAn dén mot =6 du lidu.

1. Vi lénh GO2 (G2Y theo chidu kim déng hé. hay lénh GO3 (G3)
nguce chitu kim dong ho, huang gia cong sé dude xac dinh,

O mmy Deckel FP2-NC. dich dang vung tron nhé nhit la 0,02
mm va Jon nhat @ 16000 mm

2 Khi gin cong trén mat XY, toa dé diém ket thue teén trge X
v Y tdo tuyét dov can duge dua ra thinh 1-49)
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Néu kich
thuore trén ban
ve chua phu
hop v&i dieu
khién CNC.
phai tinh toan
laji cac toa do
nay. N&u tinh
sai va Kkhi lap
trinh da dat
diéw dich léch
ra ngoai cung

Diém dich

Digm hit diu
doan cung tron

\

Tam cung tron

!
1
¢
i
[
[
|
|
i

®- oy

Hink 1-49. Gac dd lidu chn dé xac dinh mé1 doan cung iron

tron thi trén man hinh s& bao 18i s6 95.

- Sai léch cho phép téi da la 0,06 mm.

- Néu cung tron tinh todn khong dang s khéng duge gia cong,
chi tiét khong bi hong.

- Néu cung noi suy la toan vong tron thi didm két thac ndi suy
khing can duge lap trinh, vi nd chinh la digm bat dau ndi suy.

3. Cac thong sé ndi suy I, J, K la toa do caa 1&m cung tron ké ti
di#m bat dau bién dang cung tron ihinh 1-50),

- D licu do
luén ludn tu
dié¢m bat dau
cung tron dén
tAm cung tron.

- Ludn ludn
la duting vudng
goc, khong bao
gio la dudng
chéo.

Khong 1é
thudc céac gia tri
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‘ D€m bét diu cung tron

Tam cung tron

~ X

flinh 1-30. Théng s8 ndi suy | J, K
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toa dd cla di€ém két thic cung tron cd duge lap trinh trong lénh
GO0 hay G911, ta luén khai bdo gida tri toa dé cfia tam cung trdn
trong chuéi do.

- Cdce thdng s6 ndi suy xdc dinh vi tri cia tam vong tron theo

tiing truc riéng 1é.

I- lt(_)a d6 tam do theo truc X;

J - toa do tam do theo truc Y;

K - toa do tam do theo truc Z;

Chit y Trong phin chuong trinh, trweée khi ndi suv vong ta phar lap trinh

diy i i

- 53 vong quay truc chinh (trong hé toa d6 DE céc)

- 85 vong quay truc chinh va lwgng chay dao (trong hé roa do cyr),
Néu khéng cd tac dong cha s& vong quay truc chinh va lromg chay
dao thi hé diéu khién khéng thuc hiéri eic lanh G2,G3.

Nap di lieu - déi thoai

Her digu khign doi hoi sau khi nap vao va chdp nhan cde gia tri

G02 (G2) hoac GO3 (G3) cdc dia chi ligt ké. Chung can duge bg
sung va An nut "ti€p nhan" d¢ dua vao hé didu khidn

GO2 Noi suy vong tron theo chigu kim dong ho,

G03 N1 suy vong tron nguge chidu kim déng ha

Hé didu khién con doi héi:

F Lugng chay dao (khi can, 4n ntt "tiép nhan")

X, (Yr(X) Toa dé that nhdt cia digm dich = digm két thic dutng
cong th¥ nhdt = Kich thudc tuyét déi). Néu nai suy
toan vang cd th€ 4n nit "tiép nhan”, sé hién thi ngay
céu hai v@ toa dd tAm cung tron.

Y, (Zy(Z) Toa d% thit hai cha di€m dich

L )y (I} Toa d& tht nhat cha tAm cung tron

J(K) (K) Toa d6 thy hai cta tAm cung trén
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Z1Y1 Toa d6 cho chuyén dong dich chinh chidu siu cat. Khi

can, dn nat "tiép nhan".

Dudi day la hai vi du cho ndi suy vong

Vi du 1
(hinh 1-51)

G17 Tl
GO0 X10 Y25 22 5+3150
G011 Z-5 F120

{=z0

Dudng chay dao

G02 F250 120 JO ks
GO0 Z2
GO0 Y100 Z100

M30 0-4@&
o
[

Vi du 2:
thinh 1-52)

S
" Hinh 1-57

G17 T1 60
G900 X40 Y60 Z2 5+3150
GQ1 Z- 10 F120

3
G02 F250 X15 Y35 10 J-25
GO0 Z2
GO0 Y100 2100

M30 _

o4

Dudng cha

Hinh 1-52 Chi tiét gia céng



1.12. Cac yéu td chuyén tiép G7/G8

Sau khi goi lénh hiéu chinh bién dang. trén mdy phay cua hing
DECKEL co thé lap trinh cho cdc yéu t5 chuyén tiép.

Ta chi cin lap trinh cho di€m c4t b&i hai bé mat bang hai lénh

trong cau chuong trinh ¢d lién quan tdi gée lugn hodc viat mép nhu
¢ hinh 1-53.

.G7 (g6c luon) hodc G7 {vat mép}

Hinh 154

Khi sit dung cdc yéu td chuyén tiép cung phai chd ¥ mot 6 didm:

- Nhu trén da néu, chi lap trinh duge trong pham vi mat lénh
hiéu chinh bién dang.

- Hai bé mat cd mot di€m cat chung.

- Cac bé mat phai ldn hon ban than yéu t6 chuyén tiép.

- Cung chuyén G7 duge dat ti€p tuyén (Tiép tuyén = khong giy
khiec, khong nhin thdy bo canh).

- Sau khi goi 1énh hiéu chinh bién dang va trude khi xda lénh
G41 hay lénh G42 cing chua thé€ lip trinh ngay cho mét yéu t3
chuy&n tiép. Muén lap trinh cho mot yéu t8 chuyén tiép, buge phai
tén tai mét trong s6 chuyén doéng G1/G2 hoac G3 sau khi goi va
trude khi xda ténh hiéu chinh bién dang.



Vi odu

NOO G41/42 G45 A2 X5 Y5 GO1 G660 M62
NoO6 G01/2/3

NO7 GT/G8 R10

N20 GT7/GS Rb

N21 GO01/2/3

N22 G40 G45 A2

- G8 chi co thé lap trinh giita hai doan thing.

- G8 chi van dung dugc 0 chuy&n tifp ngoai.

Nap dit lién - déi thoat
G7  Goéce luon
Hé digu khifn con ddi héi: R Ban kinh gdc lugn (R t5i
thi€u 0,02 mm}.
Mot bién dang cd thé cd gde lugn tai di€m giao nhau giita:
- hai duong thang.
- mot dugng thang va mét cung tron.
- hai cung tron {xem hinh 1-54).

[iinh 1-74 Chuy8n tigp bing géc iugn
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Nap di ficue - don thogt
G8 Vit mep
Hé digu khién con doi hoi: R Chiéu dai mép vat (R téi thigu
0.02mm). Xem hinh 1-55.
R

Chiéu dai
mép vat

nda goc vat

Hivh 1-73

Chii - Vi i cta vat dudi mot gée vat xac dinh la khéng the duoc.
Hé didu khién s& ndi suv gitta hai dudmg thing va dar mép vit vao vi
tri géc vat gita hai bé mar trén bién dang.
Mép vat luén luon oo hai nira géc vat bing nhan gitta har bé mar,

Vi du

Dao phay @16 mm thinh 1-56).

NO1 G17T1

NOZ GO0 X-40 Y-50 Z2 S+2000 MO8

NO03 GO0 Z-10 F200

NO4 G42 G456 A2 X-40 Y- 37 GOL G60 M62
N05 GO1 X40

NG6 GO8 R10

NO7 GO1 Y1

NO8 GO7 R7.5



NOY GO X-4 Y37

Ni0 GOl X-30

NI1T GO1 Y125

N12 GO7 RS

N13 G01 X156

N14 GO2 X15 ¥-12510J-12,5

N15 GO1 X-40

N16 GO7 RS

N17GO1Y-37

N18 G40 G45 A2

N19 G00 22 M09
20 GO0 Y100 Z100

N21 M30

e 1-36 Chi tit gia cdng



Phy clutong

1. CAC CHUC NANG "G" - DIEU KIEN DUONG

Go
G1
G2
G3
G4F
G7
G8
G9
G17
G18

*

W N R

*

Glo*1*
Glo*z2*

G40
G4
G42
G45
G46
G47
GhZ
G53
(54
G55

¥

*

*

R OR R R

DICH CHUYEN

Chay nhanh. khbng néi suy

Noi suy thing (noi suy tuyén tinh»

Nai suy vong theo chiéu kim Jddnyg hd (ndi suy phi tuyém
Ndi suy vong nguge chieu kim dong hd

Thoi gian duy tri (F. phai theo

Vé tron gdc

Vat mép

Ding toa dd cuc

Mat lam viée XY

Mat lam vide X%

Mat lam viée Y4, true digdu chinh phu X+

Mat lam viec YZ, true digu chinh X -

Xda lugng chinh sia bién dang _

Goi lugng chinh stta hién dang. dao caAt 4 bén trai bién dang
Goi luong chinh sia bién dang. dao cat & bén phai bién dang
Di tai tiép cdn va rthoat khdi bién dang song song

Di tdi tisp can va thoat khdi bién dang 1/2 cung tron

Pi tdi tiép can va thoat khoi bién dang 14 cung tron

Bi 16 digm chudn (gde O caa hé toa do may)

Xua lénh dich chuyén digm 0

Dua vao gia tri thuc

Dich chuyi'n va quay hé toa 46 (c¢ng thém)

oY



(a6

{1634

Gl
G64  *
Gog
Gor
G7l #
G722 #
GT2%1 #
GT3 #
G74 #
G7H #
iTh #
G777 #
G7s #
GTe *
Gal  #
Gg2 #
GR3 #
G84 #
GR3 #
G86 #
G&7 #
a8 #

Dich chuyvén va quay he toa d6 ttuvét doi)

Dung chinh x4ae tai gde trong. thude pham vi luong

chinh sita bién dang

Ty dong tang ban kinh ¢ gdéc trong

Chay lién tuc (bién dang tren. bén ngoaiy

Do tuyet déi

Do theo chuédi (do tugng doi

Phay khoét vudng goc {cit tha, phay nghich)

Phay khoét vudng goc {cit thd, phay thuan va phay nghich)
Phay khoét vudng gde vai ban kinh gde chuyén tiép lap
trinh duge ‘cat tha, phay thuan va phay nghich)

Phay khoet vudng goc (cat tinh dén kich thuéce hoan thién,
cat lién tuc!

Phay khoet vudng goe roat tinh dén kwch thude hoan thién
co ditng lai grra chimg

Phay nat chét

Phay khoét cung tron

Phay ren ngoai

Phay ren trong

Phay khodl theo bién dang. hiéu lue tac dung cho dén khi
¢o léenh M78 hoace M79

Khoan

Kheoan vai mii khouan ci bé phaoi

Khoan 16 siiu

Khoan ren

Daoa

Tién rong (e¢d hoi dau khi true chinh dirng)

Digwm lay moc

Phay tao hinh trén phian cung tron.

# = Tac dung thes <Hu lenh * = Toe Jdung thue MODAL
XY, Z = (ac a1 s d4 tuong ung X, Y. 7
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2. CAC CHUC NANG "M" - CHUC NANG PONG

MO
M2
M7
M5
M9
M10
M1l
M30
Me0
M6l

M79
M8
M8l
ME3
M8&4
M&5
M86

Ghii chai:

*

3t

MACH VA CAC CHUC NANG PHU

" Ditng chuong trinh

Két thue chuang trinh

Xung héi tron

Bom dung dich tron ngudi
Dung bum dung dich trdn ngudi
Dong kep trén it ca cdc truc

Md kep trén At ca cac true (= diéu chinh vi tr)

* K&t thuae chugng trinh, nhay vé bat dau chuong trinh

Chay dau khong 461 trén mol [uai cat va trén toan bien dang
Chay dao khéng ddi trén moi luai cat va trén toan hién dang
g gde bén trong va chay cham dan tiép can vai goc bén ngodi
Chay dao khong dii trén bién dang tam dao phay (true dao
Cau lénh dude doc qua va chi duge xar Iy sau khi goi lénh
chinh sta bién dang

Mt liéu gie gia s6

P ligu goe tuvet doi

K&t thie khodt bicn dang vdi dien chinh & chidu sau cat cudi
cung

Két thue khoét bién dang vd hoi dan vé mat phiang hai dao
Xda lénh gla vong ki€éu guong anh «déi xitng)

(Gia cong kifu guong anh (thay doi ddu phia trude Y va Ji
Gia cong kifu guong Anh (thay d0i ddu phia trudce Z va K)
Gia cong kigu guong Anh (thay doi ddu phia truge X, I va Y.
Gia cong kidu guong anh (thay dai ddu phia trudge X1 va Z,K»
Gia cong kigu guong anh (thay ddi dau phia truge Y,J va Z,K

# 1 Tac dung theo cau lénh * 1 Tac dung thac MODAL
* : Tdic dung theo cau lénh bdt dauw o dau kér thue cau
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3. CAC DIA CHi

% 123456 3¢ higu chuong trinh

% 0%1234 S& higu chuong trinh lén

%123.%1234 86 hicéu chuyng trinh con trong mdt chuong trinh téng
thé

A Khodng cAch chay téi ti€p can vi thoat khol, khodng
cdch tinh theo toa dé cuc

C Gde quay cia truc C {(ban quay)

D 56 hiéu chinh dao

F Chuyén déng chay dao

G bigu kién dudng dich chuyén

1 Toa dd tAm cung tron trén truc X,
Toa do cuc trén truc X trong hé toa do cuc

J Toa d6 tam cung tron trén truc Y,
Toa d6 cuc trén truc Y trong hé toa dd cuc

K Toa 46 tAm cung tron trén truc Z,
Toa dd cuc trén truc Z trong hé toa d¢ cuc

LO N.. Chi thi nhay vao lénh sd..

L.N. Lap lai phan chuong crinh cho mét cdu lénh s6..

L.N.N Lap lai phan chuang trinh tit ciau lénh s6... dén cau .
lénh s6 ..

L.%* Lap lai phan chudgng trinh clta mét chuong trinh con

L.%0* Lap lai phan chuong trinh clita mot chuong trinh ldn

M Cac chic nang dong mach va chic nang phu

N 384 cdu lénh

N* 86 cau lénh cia chuong trinh con, xac dinh diém trong
lénh G87 va G8B

P.. Thong 36

R Ban kinh vé tron, chigu dai mép vat, ban kinh phin
cung tron



T12.34
T.*2

TO
T *
W

Sd vong quay truc chinh
Doi dao, goi chinh dao

Dao c6 chinh sta (vi dy gia cong vai mét lugng dv da

lap trinh)

Ngit mach chinh dao

Ddng trd lai mach chinh dao
50 do gdc.
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4. MOT VAI BAI TAP VA DAP AN

Bai tap 1

Phay bién dang trinh bay trong hinh dudi day, di€m bat dau ciaa
ranh phay ¢ toa d6 X- 285 va Y20

Vat lisu: Al; Cu; Mg; Pb

Chidu sau phay: 4 mm

Budng kinh dac phay: 5 mm

S8 vong quay truc chinh: 3150 vong/phat.

Luong chay dao an sau: 60 mm/phit

Lugng chay dac cat ranh: 120 mm/phuat

AN

N 5739
I

4239
36.39
—— g2
?0—0
¢

fink 1-57 Chi tiét gia céng
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Chuong trink co bdn:

Nl -G17T1

N2 GO X-285 Y20 Z2 S+3150
N3 Z-4 F60 M8

N4 G3F120 %225 Y30,391-6 J10,39 Z-1
N5 Y4239 Z-5

N6 X-47,56Y57,39 2.2

N7 Y42,39 Z-6

N8 G2X-575Y323910J-102-1
N9 22 M9

N10 G0 Y100 Z100

N11 M30

Bai tap 2
Lap trinh phay ranh ¢6 bién dang nhu & hinh 1-58 dusi day.

PR

53

40 -}

25 3

L= ol
4

’ 75
fiinh 1-38. Chi tigt gia cong



66

Chuong trinh co bdn:

NI G17T1
N2 GO X39 Y40 72 S+3150
N3 Z-4 F126 M8

N4 G2 F2521-15 J0

N5  X50

N6 G3F25210 J15

N7 G2 F25210 J-15

N8 X5l

N9 G3 F252115J0

N10 GO Z2 M9

N11 GO Y100 Z100

N12 M30

Bai tap 3

Lap trinh phay bién dang ranh trén chi ti6t cho trén hinh 1-59.

Chuong trinh co bdn:

N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
Ni12
Ni3
Ni4
N15
N6

G17TT

GO X0Y0Z2 541600

Z-3 Fo0 M8

F120

G42 G47 A+2 X0 Y- 20 G1 G60 M62
G2 10 J20

G40 G47 A+

G0 722

G0 X17,6 Y-30,311

Z-3

G2 X-17,5 Y- 30,311 1- 17,56 430,311
G0 Z22

G0 X-30,311 Y-17,5

Z-3

G2 X-30,311 Y17,5 130,311 J17.5
G0 22



N17
N18
N19
N20
N21
N22
N23
N24
N25
N26
N27

GO X- 17,5 Y30,311

Z-3

G2 X17,5 Y30,311 117,5 J- 30,311

GO Z2

GO X30,311 Y17,5

Z-3

G2 X30,311 Y-17,5 1-30,311 J-17,5
GO 72 '
GO X0 Y-60

7-3

G42 GAT A+2 X0 Y-50 G1 G60 M62

tY

30,311

Hinkh 1-3¢. Chi tiét gia céng
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68

N28
N29
N30
N3t
N3z
N33
N34
N35
N36
N37
N38
N39
N40

G3 X46,39 Y- 18,654 10 J50

G7 R12

G3 X46,39 Y18,654 13,61 J18,654
G7RI1Z

G3 X-46,39 Y18,654 1- 46,39 J- 18,654
G7 R12

G3 X-46,39 Y- 18,654 1-3,61 J- 18,654
G7 R12

G3 X0 Y- 50 146,39 J18,654

G40 G47 A+2

G0 Z2 M9

GO Y100 Z100

M30

Bai tap 4

Lap trinh gia c6ng phay chi tiét (hinh 1-60) dudi day:

Chuong trinh co bdn:

N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N1l
N12
N13
N14

G17 T1

GO X0 Y-31 22 5+800

Z-5 F480 M8

G42 GAT A+2 X0 Y0 G1 G660 M62
G3 X45,452 Y20,833 10 J60

G3 X-21,74 Y45,026 1- 45,452 J- 20,833
G2 X0Y55,738 11,26 J29,974

G2 X-21,74 Y45,026 1- 23 J19,262

G3 X- 45,452 Y20,833 [21,74 J- 45,026
(3 X0 YO0 145,452 J39,167

G40 G4T A+2

G0 22 M9

GO Y100 Z100

M30
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Bai tap 5 .
Lap trinh gia e¢ong bién dang nhu hinh 1-61 dudi day:

?ﬂhli T ] ! |J

a0
75

s /

20

10

] iﬁ_\

em 2 2 8 3 3 %8
Himh 1-61. Chi tiét gia cdng
Chuong trinh co bén;
Nl G17T1 N9 X10 Y65
NZ GO0X3Y32Z2 N1i0 X20 Y40
N3 Z-1F500 50 Nl11 X3 Y20
N4 X30Y10 N12 Y3
N§ X550 N13 G0 Z2
N6 X97Y3 N14 GO0 Y100 Z100
N7 X85Y75 N15 M30
N8 Xbb
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Phan thil hai

MAY TJEN DIEU KHIEN THEQ CHUONG TRINH SO

2.1. Nhimg dac diém co ban

2.1.1. Gidi thiéu bdng ditu khién ciiv mdy tién CNC
hé thing Traub systern TX8

Bang didu khi€n va man hinh (hinh 2- 1},

%) 3
% 2 GT

BEE

] _?L '
ORO

v ol

-

SO0 ., l@m
oo ®Oroy

Hinh 27 Bang didu khin va man hinh mdy tién CNC
hé théng TRAUB SYSTEM TX8 {xem chd thich hinh & trang sau)
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1 Cang tac lJa chon diBu khién 14. D8i mach cho cbng tdc chin

2 Gi&l tda bb nhd 15. Ddng/ngdt chay dao doc thanh rang
3 Ddng/ngdt gia céng theo 16, Déng/ngdt nong truc 4 dong

ting cau Iénh ridng & 17, Dong/ngdt luynét

4. Cong tdc |3p lgi (cho FHS) 18. D&n bao 4p suat kep phoi
5.-Dong/ngét hién thi céu 8nh 19. Cée cdng tic lya chon va

6. Cong tic digu kni€n hai tay vdi 13 20. khdk ddng cac ehdc ning

7. Cong tic Iya chon dang v&n hanh 21 FHS. DN va thi€t bj phan loai

8. Céng tic an toan khén cip 22, Dong/ngat vén hanh bing tay

9. Dong/ngit hé didu khién 23. Ddng/ngdt van harh chu trinh ty déng
10. Dong/ngét truyBn déng 24, Ghi thj mdc tAi trgng

1L Déng / ngdt bom dung dich tron ngudi 25. Dong/ngét dién Ap diBu knién

12 DPong/ngét cd clu thu gom phai 26. Déng/ngat FHS.

13. Kndi déng/ddng chucng 1rinh

Ban phim lap trinh trén may rhinh 2- 2).

W @ ® G 2 @ )

PP T

At
..

ofr )} rEagr -~
r
IR P el D (3=
wh . 18 [ 4w~
rle 'R W | ~ 13 1 -+
v H TR L - +

&) B3 (&) Y& D

ish 2.2 Ban phim 1ag trinh trén may, hé thdng TRAUB SYSTEM TX8
{xem chyg thich hinh 3 trang sau)
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51

52
53
54
55
56
57
58
59

80. Phim vao g léu (INPUT)
Anh trén man hinh Ji vB phia sau
Anb trén man hinh tién v& phia trudc

511
52
83,
654

Gach chéo
Cac phim chi céi
Cac phim chd s8
. D&u am ()
. Phim x6a
. Lai con trd
. Tién con trd

Diémn phén 1& thap phén

Phim ATC

ES.
5€.

67

£8.

69.
70.

.

72
73.
74,

75

. Lua chon chigu quay v&lang didu khién 76.

. Chay céc ban dac ngang

2.1.2. Cdc can lénh ctia mot chuong (rinh tién dién hink

Go9 X..Z. M (M41)

G92 P (max' Q .¢min)

G26

N1 T101 M03
G96 V. .

GO0 X.Z..
GO1 X F..
GOOZ ...
GT1P. Q
G26

N2 T202 M03
GI6 V...
GOOX Z.

GO2X Z.R..

GO0 Z. .
Go2X. Z R

-N.

77

Chay nhann chuyBr dong déu chian
Dén bao dér chuan

Chay thu

va B7 Chay thd khdng ct chuyén dong

¢la cac truc
Tay quay

Thay dfi sb véng guay tiyc chinh
Thay d6i téc dé chay dao

Thay d3i tBc ¢d chay nhanh
Dang 'ngit dung chudng trinh {MOT)

Phim i cdu lénh

Den b&o sin sang hoat déng

Pen bao déng

dén 85. Phim chon dang vén hanh

Dich chuyén difm khong va khoing

truyén dong

Gidi han s6 vong quay

Chay tdi di€m d6i dao

Goi dao va chigdu quay truc chinh
Téc da cét khong dbi

Dinh vi dao

Tién mat dau va lugng chay dao
Dao chay khong cat

Chu ky tién tho doc true

Chay tdi diém d48i dao

Goi dao va chi2u quay true chinh
Téc do cat khong déi

Dinh +i dao

CAc cau lénh cho gia cong trude

Bién dang mo ta

Cac cau lénh cho gia cbng truce
S5 cau lénh bat dau bién dang cét
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Gib
G0O
GO0

GOO
G40
N.
G26
N3 T303 M03
Go7TV. X
GCO X Z.
G76 X...

G27

N4 T404 MO3
Go6 V..

GO0 X.Z..
Go1 X..

Goo X...

G26

M30

Goi phéan b ban kinh dau dao

Mo ta bién dang cat

Diing goi phin bl ban kinh dau dao
56 cau lénh két thic bién dang cét
Chay tdi digm ddi dao

Goi dao va chidu quay truc chinh
S8 vong quay khong ddi

Binh vi dao

Chu ky cat ren

Chay t6i di€m déi dao

Goi dao va chidu guay truc chinh
Tdc d6 cat khong d4i

Dinh vi dao

Cat rianh ngang

Dinh vi dac

Chay toi di€m ddi dao

Két thue chuong trinh va trd vé dau
chuong trinh

© 2.1.3. Cdc digu kién duirng dich chuyén

Tir lénh

74

Dieu kién duong
GO0 Chay nhanh, thang
G01/G09 Chay dao cét, thang
G02Z/G03 Ngi suy vong

G04 Thai gian duy tri
G24 Lui cat mat dau
G25 Lai eat doc truc

Cac dia chi ¢6 thé lGp trink
XU.Z/W..S..M..B...

XU . Z/W_ A .C.R.F.S. M.
XU . ZW.R.I.K.F.8 M.
XU..8.M.B..

B



Gi6
G27
G33
40
G468
G54/GE7
G59
G65
Go6
G71
GT72
G73
G76
G92

G96
Go7

Cat ngang. roi cat doc . N
Cét doc, roi cét ngang Tai di€m ddi dao
Tién ren, cau lénh
rigng 1é ' XU .2/W. .F . E. .M. B..
Dimmg phan bi ban

kinh dau dao

Gol phan bl ban

kinh diu dao

Khai bao digdm gic 0

cta chi tist

Dich chuyé&n digm 0

cia chuong trinh X.Z.8.M.B.

Ditng pham vi baoc veé

Gol pham vi bao va

Chu ky tién thé doc

truc AP Q1 K.D.F. S.

Chu ky titn thd mat

LEDY . A.P.Q. L. K.D.F.8.

Chu k¥ tien tha bien

dang song seng A P.Q . U.W.I K. D.F.S.

Chu ki tién ren XU . zw 1. K.H_.F E.
A D

Chu k¥ 58 vong quay P Q.
Toc dd cat khong d&i V..

88 vong quay khong

dai 5.V .X.

2.1.4. Cdc chvic ndng déng | ngit va chuc ndng phu

Do cic lénh M co xac suét lap trinh rat khac nhan tuy theo dng
dung. nén duai diy chi gigi thiéw nhitng truong hop 2ac biét quan

trong.

Cac lénh M ¢o thé viét duge nhing chu chuong trinh riéng,
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nhung no cang oo thé xuir hidn trong cau lénh phdi hgp cing vdi
lénh G va T. M&i cau lénh chuong trinh chi c¢d thé soan thao mot
lénh M,

Vé ky thuat lap trinh:

MOD Ditng chuong trinh.
MO1 Diutng cd lua chon. khi phim M01 bi nhan.
M30 Két thuc chuong trinh va trd vé& dau chuong trinh.

Nha MOO hay MO1 cd thé lam gian doan qué trinh gia cong, vi
du d¢ kiém tra chat lugng Vai M30. diém k&t thic cia mét chuong
trinh chinh dudc hién thi. He théng didu khié€n nhan biét duge ds 1a
cau lénh cudi cung va sau lénh M30 nhay trd vé dau chuong trinh.
Chu y rang M30 phai duoc lap trinh nhu la cau lénh cudi cang.

Ve truc chinh:

MO03 Truc chinh quay theo chizu kim déng hd
MO4 Truc chinh gquay nguge chigu kim déng hd
MO05 Dirng quay truc chinh

M40 Pham vi truyén dong 1 tkhoang tde do 1
M4l Pham vi truyén dong 2 (khoang tdc do 2)
Ve bom dung dich tron ngudi:

MOT Bum dung dich tron nguéi cao 4p (6 bar:
MO» Bom dung dich tron nguéi thap d4p (1,5 bar
M09 Ding dung dich bom tron ngudi.

2.1.3. Bie diem phin bhiét cde miy tién CNC

Dac didm cht v&u dé phan biét cac may tién CNC l1a kigu dang
cia dau revonve va vi tri cla nd trong ving lam vide.

Bau revonve la dau mang dao trén may tién CNC. Hing ché tao
may CNC Fa TRAUB tai BTZ- Mannheim BRD thuong dua vi tri
cua dau revonve vao sén kidu may. vi du:

TNS Ditu revonve phia sau dudng tam truc tién

TXND 1w revonve phia trude dudng tam true tién

-1
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N#u dau revonve d phia sau dutng tAm truc tién thi d6 la meot
4au revonve hinh sao (TNS). Diu revonve hinh sao ¢d th& chua 12
bé kep dao vai dudng kinh cdn dao 40 mm theo tiéu chudn DIN
3425,

Méi tram revonve thi hai cd mét hé truyén ddong cho dao (vi du
dung cho khoan ngang hoac phay), trong dd =8 véng quay la v6 cdp
73 ¢6 thé dwa vao chuong trinh digu khi&n sé NC.

Néeu dau revonve & phia trude duting tam truc tién thi dd la mot
d3u revonve hinh tréng (TND). Vi tri cua dau revonve trong vung
lam viéc so véi ddu TNS duge quay di 90°.

Pau revonve hinh tréng cd 8 vi tri kep dao, trong d¢ danh cho
dao tién ngoai co mdt vi tri ga dao truc tiép 25 x 26 ( dai 110 ) mm;
con cho dao tién trong thi cé mot & kep dao 20/25/35 mm hoac MK
234 Trén hish 2-3 la vi tri cia ciac dau revonve TINS va TND
trong pham vi'lam viéc,

Truc cninh cbng 13 DBy revonve TNS
M
e
Mam cép
L H

Diu revonve TND

Jhink 2-4 Vit clia cat loai diu revonve

Cac ban dao ngang trén do lap dau revonve duge dich déng nha
cdc bO truyén vitme dai &c bi, trong dd hé digdu khién x& Iy vao ra
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dit lidu vai d6 tinh chinh 0,001 mm. Dang md&i nhdt caa cic may
tién CNC la nhing mdy cd tdi 2 hay 3 dau revonve Cdc mdy & dang
nay duge goi la nhitng trung tam tién digu khién CNC. Viée din
dung dich tron nguédi & ca hai loal may tién déu di qua déu revonve.
Cita phun dung dich tron ngudi la d vi tri dao ma nd dang duge ga
trong ving lam viée. Dan TND con cd thém mdét voi phun digu
chinh duge luu lugng.

Bom dung dich tron ngudi o6 thé duge dongingit thong qua digu
khién NC, trong d6 co thé lua chon hai muc 4p luc khdc nhau:

- MO7 Bom dung djch tron nguéi cao dp 6 bar

- M08  Bom dung dich tron ngudi thap 4p 1.5 bar

Cha ¥ rang khi lap trinh ma ta quén lénh ddng dién bom dung
dich tron ngudi, von la mot sy dong mach bé sung, thi ki€u van
hanh tu ddng sé khong thuc hién duge.

2.2. MO ta hinh hoc cla cac bién dang chi tiét

2.2.1. H¢ toa d6 muvy

D¢ lap trinh cho cac chuyén dong tao hinh eia dao cu khi gia
comg mot chi tidt, ngudi ta ding mot hé théng toa d¢ hai kich
thude, cd truc nam ngang la true Z va truc thing ding 1a true X.

Titng di€m riéng 18 nam trén bién dang chi tiét cd thé lap trinh
theo toa do X va Z. Vi tri c9a hal truc toa d§ trong vung lam viée
trinh bay trén hinh 2-4. '

Digm 0 cda chi tiét
Hink 2-1. H@ 1oa dd hai kich thude trdén may tién




Truc Z naAm trung véi true chinh edng tac; truc X chay ngang
qua digm @ chi tiét va dude xdc dinh bai ngudi lap trinh, thudng 1a
trén mait gidi han phia phai cia bién hinh gia cong chi tiét.

Trén cdc mdy cd diu kep dao revonve ndm phia trude duding tim
truc tién thi chidgu "+ cia true X hudng vao nguti didu khién, con
cdc mdy cd diu revonve phia sau duong tadm tryc chinh thi chigu
"+" clia truc X ¢d hudng nguge lai (hinh 2-5).

Didm 0 Diém ©
cia may _ chi tidt
[} | —_—h

- ' |
\1M
i
)

Y

1 Y 0 S AR

Diém 0
chi tiét

finh 2-5. XAc dinh chidu "+" cla hai tryc toa oé
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No hién dang cha cdc
chi tiet dé8i xding quanh
truc Z nén chi cén chu y
dén nia trén caa bhan vé
chi tiét la dd (hinh 2-6}.

Can cha ¥ rang, tudng
ing v6i cac kich thudc do
théng thudng cia chi tigt
tién, cdc toa ddé X phai
duge khai bdo trong Hinlr 2-A Giéi han guan tam nJa
chuong trinh NC nhu kich Dén v& bén trén
thuoe dvudng kinh that.

Ngoai ra cing can chi y. cac toa d¢ Z cua cac di€m trén bién
dang gia cOng déu dude xdc dinh vdi cac ddu am ¢ —1 phia trude. néu
digm 0 cha chi tigt nam J mép gidi han phdi cua bién hinh chi rigt

Khi lap trinh cho moat |7

bién dang gia cong. no duge F_ 3\;\\ '

chia ra thanh cac vou 10 ' 4 \\/’

bién dang riéng lé thinh \ /| p
2-7v ma dao 56 rat qua theo \‘__’/——\/
thi tu sdc dinh. Trén hé 2/ :
didu khign TX&E cdc véu to s
bién dang lap trinh duoe a0 @_

doan thang, cung trén, mép

wit hay cung chuyén tiép. i 27 Cac yéd 10 bign dang

. R ) . 1 Doan thang 2 Curg trom 3 Mep val
Cac chuyén dong cat 4 Cung cnuyén uép

trén tiung doan cta dac
luon luon duge lip frinh tit mot di€m khai dong chung dén mou
didm dich. Nghia 14 mdt léenh chay ludn luon bat dau 1 digm xudr
phat cia doan vlita it qua dén mot digm dich mol. ma toa dé cua
no duge dua vao nhu la didu kién phu cua 1énh chay think 2-&
Cac toa do Jdicm dich od thé duae 1ap trinh theo cac toa dé X va
Z. Dang lap trinh naxy duge goi la lap trinh theo kich thudge do ti
mot gde chudn chay 1a ldp trinh theo phép de tuxét dait
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Hée diéu khié€n TX8 cing cho phép lap erinh theo chuéi kich
thude. O day, cac toa dé cua diém dich duge tinh theo di€m xuat
phat cha mét lénh ghay. Trong chuong trinh NC s& duge dua vao
trong cac cau lénh lién quan, thay cho chir cdi cta dia chi X 1a U va
thay cho chil cdi clia dia chi Z 14 W, trong dd d4u hiéu trudc cde chi
86 can dat vao phu hgp thinh 2-9).

Digm dich Chuyén déng

Diém xut phat

Hink 2-8. Cac chuyBn dbng chay i diém xudt phat dén diém dich

Trudc dusng tim Say dudng tAm
tryc chinh ryc chinh

U_A

U+

Diém xudt phét Didm xudt phat

W+

<t

U+

{4inh 2-9. DEu hiBu trudc con s cua toa db U va W

Do tuyét doi va do theo chudi déu cd thé van dung phdi hep.
nghia & mét toa d6 nay duge do trong phép do tuyét d6i, mot toa
d6 khac lai co thé do theo phép do chudi kich thude.
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2.2.2. Cde cin (el trouy chuong trinh

Moi cau lénh trong chuung trinh thong thudng duoe higu 1a buae
nguyén cong nhd nhit trong quy trinh gia cong chi tigt. Méi tir 1énh
trong mot cau lénh cd thé dién ta mot lénh hay mét didu kién bé
sung. Vi du, cau lénh cd ba tir GOO X72 Z2 .

Y nghia: Goo Lenh chay nhanh khéng cat

X7272 Ditu kign b8 sung: digm dich
cdtoadd X = 72mm va Z = 2 mm

Thong qua cdc lénh {vi du lénh G hoac lénh M) ma mét heat
dong nao do duge dat vao may hay dat vac hé digu khién.

Thong qua cic didu kién bd sung ma cic lénh dude md ta chinh
xac hon. i du trong cac lénh dich ehuyén dao (chdng han chay dao
nhanh! can dua vio cac toa dé caa diém dich nhu 1a didu kién bo
sung.

Trong 506 cae td lénh can chi v moét 26 luwng nhat dinh cde 1énh
¢6 tac dung tu duy tri. nghia [a nhiing lénh nay oo tic dung trong
tat ra cac caa lénh ticp theo, cho din khi nau nd bi cat tae dung hdai
mot lénh déi ngude.

Cae rau 16nh dou duge dinh s6 trong chuong trinh va dung chu
ciil N dau 86 that tu eia mal ciu lénh

Ma1 =0 thu ty cAu lenh cd hal chie nang:

- e duae trung cha bdan than cau lénh va

- d& dac trung cho mot khoi chuong trinh ké tu s6 thd ty clia
cau lénh true idp trindge khi bat dauw khai chuong trinh cho dén so
tha tu cta cin lénh true tiép sau khi két thde khoi chuong trinh

C ol v
SO tha ra Joawe wvung vua mas cau lenh neng lé trong chuong trinh hay duoc
st June Do cac can 1énh trong 46 dao cu duoce goi tii, Je (rong
nuone Lop o gan doan chuong trinh, of thé J& dang nhav tro b
Jonye nant Do ovar, o can ddnh cac so tha tr tie N1 dén N28 cho
A TRRE RTINS o \IE t'.]ll.:l'(i e tenh goi dan



2221 Léenh GOI - Chay dao cat theo divimg thing

Nhe lanh GUl, cac mai dao cat sé chuydn dong vai luong cha
dao lap trinh bdi F theo mdt dutng thang ndi tir digm xuit pha
dén diém dich (hinh 2-10).

Diém dich cd thé duge xde dinh theo kich thude do tuyét d6i hay
do theo chudi.

Diém dich

fiém xudt phe

S '

Hinh 250 Chay dao cit theo dudng thang

Vae di licu - thie dan

I¢ Jidu khi€n yeu cau céc tir iénh:

GOl

XU Toa do thi nhdt coa diem dich, do tuyét d6i hay do theo chuf
kich thude

72 W  Toa dd thud hai cua di€m dich, do tuyét d6i hay do theo chud

kich thudc

A 54 do goc

C Vidt mép, trong dé € = chigu rong mép vat: C = chiéu dai
mép vat

R Ban kinh gdc lugn chuvén tigp

F Luong chay dao tmm/vong



S 56 ving quay truc chinh (vong/phit}

M Cac lénn M 1dong/ngét, chiic nang phu)

B Cac 1énh B.

Lugng chay dao duge xac djnh theo mm/vong, vi du F0.2 bigu thi
gia tri lugng chay dao la 0,2 mm/vong. Néu lénh GO1 khong di kem
lénh F v& lugng chay dao mdi thi gia tri ¢da higng chay dao F da

dua vao chuong trinh trude dd sé cd tdc dung luu.

BN

a:rjO,J\J

Chay nhanh khing cdt, theo duwirng thing
Vi du I: Do tuyét déi chinh 2-11a).
Ca phap:  G00 X30,5 Z1

Vi du 2: Do theo chudi {hinh 2- 11h),
Cd phap: GO0 U-50 W - 10

Vi du 3: Do hén hgp (hinh 2-11e).

Ca phap:  GO00 X30 W-5

T2

»0

50

=10

X

o) b)

Heng 2-11. Chay nharh khéng cét, theo dudng thing

Chay duo cit thee dwirng thing

Vi du 4: Do tuyét d6i, mat tru cat doc truc (hinh 2- 12a).

Cu phap:  G81Z-35F0.15




Vi du 5: Do tuyét d6i, mat diu cit ngang tam (hinh 2- 12b).
Cd phap: GOl X65 F0.15 :
Vi du 6 Mit con cat chéo (hinh 2- 12¢).
Cu phap: Do tuyét dsi GOl X60 Z- 80 F0.15
Do theo chudi G01 Ul0 W-60 F0.15
Do hén hgp  ° G01 U10 Z2-80 FO.15
01 X60 W -60 F0.15

30 N
80
a5 2 7 m——-fﬁ-{
‘2
o
‘p£‘ P " 2
/7 E A } Q
A ; 7
'lr‘@ . 7
a) b ¢}

Hinh 2-12. Chay dao cidt theo dugng thing

Digrm dich cla Diém dich cda
1Bk GO1 1hd nhit #nh GO thd hai

G1

9

flards 215 Lénh vAt mép ik 2-14 Lénh v& gbc iugn

Lénh GOI i kém cdc yéu 6 chuvén tiép
™~
DE vat mép hay vé tron canh séc bang goe lugn, cd thé bg sung
vao cudi lénh dich chuyén GO1 mét lénh vat mép C (hinh 2-13)
hoar lénh vé ban kinh goc lugn R thinh 2- 14} sao cho giua hal doan
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thang cat hdai lénh GO1 s€é cd mit mép vat hodac mot ban kinh luon.

Kich thude eia cac yéu té chuyén ti€p khang bi han che.

Cliid ¥ guan troug:

Trong ciu lénh ¢ lénh vit mép C hode 1énh veé tron R, phat ¢d mot
cau Iénh GO1 uép theo dé nhan W&t hudng cho cac véu t3 chuyén
tiép. Hai doan chuyvén déng vé lénh GO1 nay phdi lon hon ban than
cic yéu t6 chuyén ti€p, do dd phai g1t duoc han ché 31 thidu che
mét doan dich chuven bang lénh GOL

Cong thic tinh doan dich chuyén t8i thi€u W nhu sau:

W =Cthay R) + 0,1 + R_‘mum
trong dd R, 14 ban kinh dau dao.
Vidu: Mépvat  C = 0.5 mm; R = 0.4 mm
W=05+01+04=1mm.

Ta 86 nhin dude mot mép vat nha dua vio ky ty C v mot con
s6 bi€u thi chidu rong mép vat do theo true Z ikhang co Jdau -y va
chigu dai do dgc theo mép vit (cd dau -). Mép vat theo kicu lap
trinh nay ding vudng gde voi dudng phan giic cia gde tao bdi hai
doan dich chuyén GUL. nghia 1a chi dng dung cho mép vit 14i xding

Ta cing 3é nhan duge modt ban kinh lugn nhy dua vao ky tu R
va mot con s6 bidu thi chigu dai cia ban kinh lugn. Hé dieu khi€n
38 xdc dinh di€m tam cia cung lugn sao che chuyén tidp gitta duang
thang va cung tron hay
ngudoce lai gida cung
tron va dudng thang
duge thyc hién hoan
hdo theo phuong tiép
tuyén (khong gay khuc.

Vi du 7: Chuyén tiép
bang vdt meép. luong

chay dao 0.15 mm“bng

(hinh 2-15) 11 215 Chuyén tiép bang vat mep
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(i phap:

G0l X500 C5 FO.15
Gl Z.50 C8

(01 X&O

Lénh GOI voi 36 do goc A

D& lap trinh cit mat con bang lénh GOl od rdt nhigu kha nang.

Nhu da trinh bay d phan trén, o thé thuc hién khai biao toa do
ria didm ket thic mat cén béi X va Z hoac U va W hoac cac s6 lidu
do hdn hyp.

Mot kha niang khac do 1a khai bao gde con A va mot toa do.
Thong qua gdc A, cum vi xt 1y hinh hoe s8 tinh toan cac toa 4§ X
hav Z can thi¢u.

Cum vi x0 1y hinh hoc cda hé digu khién TXS8 =& tinh qua goéc A
mot digm cat. May cong cy khong thue hién truc tiép lénh tir b)
nhé# chuiong trinh ban diu ma thuyc hién lénh tir bo nhd trung
chuyén. Trong hd nhd trung chuyén nay ludn ludén ed mot cau lénh
dén trude, nghia 1a
trage khi mady thuc |
hiétn mét chuyén
dong. neé da bhidct cau
lénh tiép theo dd a
:mi thinh 2- 160,

{'u phap:

G0l Z-25 F0.12 : W
oL X20 A210 Y s _-""‘_‘7"’7’::"1
Ul 265

G XG0 A135 fiatr 200 Tién con bng di iiBu A va mét tos dd

Horans e vac b goc A thinh 2-17.,

- Bo poe Vo di@m xudt phat S teén bé mat;

o
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- Vach mot dudng trg gidp €1 S theo phudng nam ngang vé phia
bén phai;

- Do gdc tit dudng trg gidp nay quay vé phia tral theo chigu
nguge kim déng ho cho dén khi gap bé mat ciua doan dich chuyén
cim. Do 1a s6 do gde duong (+).

Digm dich X

0° Dudng trg giup
——T T T

Hiph 2-17 X&c dinh géc A

- 88 do géc A dudng (+} Ung vdi doan dudng ngdn hon nhibu so vdi géc do t
tryc 2 dudng d€n truc X dudng. Nguge lai, s8 do gdc A Am [} cd doan
dugng dai han fa goc do td tryc Z dudng dén truc X dudng (hinh 2-18).

- 86 do gde phai duge vidt @ dang s6 thap phan; tinh todn s6 do
phit va giay thanh sd 18 thap phan. Vi du: 30’ = 0,5 hoac 20’ =
0,333

+x1. Af+) -xT Al-}

Jinh 2-18 $8 do goc A dudng va am
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Néu trén mot bién dang ¢d hai doan thing gap nhau thi khéng
nhat thiét phai dua toa 4% diém cdt vao lénh GOI. O truang hop
nay chi can khai bdo trong cau lénh GO1 thd nh&t s6 do géc A va
trong ciu 1&nh GOI thit hai cad X, Z va A la du.

Tren hinh 2-19, cau lénh GOl thy nhat 1a GOl A130; khi may
dang lam viéc thi & b6 nhd 2
trung chuyén da cd cau™
lénh tiép theo, dd la GOl
X70 Z-60 A160, nghia Ia ti
digm dich da khai bdo
X...Z..  va s8 do géc A O
1h& tinh trd lai duge giao
diém chua biét.

@70

Cd phdp: -

-60 -40 -25 -0 0
GOl A130 Himh 2.9 Giao diém cla hai doan
G01 X70 Z-60 Al60 dich chuyén bdi GOi
Chit §:

Sau cAu lénh chi of khai bdo goo A, ciu lénh ti€p theo khéng dwoe dinia
cc sd do toa do bing kich thude chudi. Hé didu khidn oé thé 6ép nhan
dit liéu nav. rhung khi gia cdng chi nét. man hinh s& bdo &
V7 v 8 Khai bdo gde tién edn. luong chay dao 0.15 mm vong
thinh 2-2h

('u phap:

GO X0 71

GOl Zo FO.15 MOs
GOl AL05 (-2

GOl X85 Z43 A150

Hanh 2 2u



0,15 mm/vong (hinh 2-21). s

mm/vong (hinh 2-22).

90

Vi du 9; Khai bao gde
tién cdn, ltang chay dao

Ca phap:

GO0
Go1
GOl
GOl

Pt

X071

20 F0,15 MO3
Al105 R16

X02 Z-565 Aled

paz

Hinft 2-21,

Vi dy 10: Khai bao gdc tién con va tru, lugng chay dao 0,12

Ca phép:

GO1
GO1
G01
Go1

7-10 F0.12 M08
X18 A220,33 R5
A180 R2 ] ®
X30 A1602-50 | s

FHinh 222

Vi dy 1I: Khai bao gdc tién cdbn va truc, lugng chay dao 0,12
mm/vong (hinh 2-23)

20 b 60—l
Cu phdp: ]
GOl A180 R4 F0.12 M08
GO01 X80 A135,5 Z-60
< 030' Q‘“
GO0l A180 Z- 80 e s
! A

Hinh 223,



2222 Che lénh GO2/GO3
Ngi suy vong

N&u trén cic may didu khién tay, dé tién bién dang tron cda chi
ti€t doi hdi ton kém tuong déi, thi & may CNC chi can dua vao mot
36 thong tin 14 ¢d. Nhing thong tin nay cAn cho hé ditu khi€n d¢&
- tinh todn bign dang dubng cong cin gia cong.

Cd hai cach l4p trinh cho tién cung tron hay s dyng, do 1a lap
trinh vdi dit liéu ban kinh véng cung hodc toa ¢4 cia tdAm cung tron
théem vao toa dé diém dich va hudng quay cia chuyén dong dao
theo cung tron.

Lap trink cho cde cung tién tron
D& co theé tinh toan dudc duding chay dao theo cung tron, hé digu
khign caAn dén cdc thong tin mé t4 ré cung tron do. Trong ky thuat
diéu khign s6 CNC, ngudi ta da thdng nhdt cdc dai lugng xic dinh
sau day:
1. Hudng quay cua chuyén dong chay dao;
2. Diém dich cia cung tron;
3. Vi tri coa tam cung tron.
V& hwong quay cua chuyén déng chay dao
Bang cdc lénh G02'G03 ta xac dinh dao sé chay cat theo cung
trésn voi chiéu kim déng ho hay nguge chigu kim dbng hd (hinh 2-24).
Viec lap trinh véi ténh G02/GG3 sé dua ra cing modt bién dang
ma khong phu thudc vao may ¢ dau dao § phia trude hay phia sau
dudgng tAm truc may, nghia 12 khong cin quan tim dén ki€u may.

Bai tap 1:
R1 = GO3
R2 = GO2
R3 = GO
R4 = GO02
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Va didm dich cua cung tron

Di€m dich cia cung ndi suy duge lap trinh bdi cac toa do X va Z
(do tuyét ddi) hoac cde toa dd U va W (do theo chudl) hay 1A cdc toa
d¢ do hin hop.

=
—

Py

‘+X
R3
R, +2
-
R; Y4
R3
+X

RZ
s 19)

Hink 2-24 X&c dirh hudng gQuay cua chuy®n ddng chay dao
(02 thudn chiBu kim ding hd
GO3: ngugc chidu kim ddng hd
V8 vi tri clia diém tam cung tran

" Nhu da mé ta d phiin trudc, cd hai kha nang xac dinh di€m tam
cung tron:
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n Lap trinh truc tiép bang 36 do bdn kinh
Cdch nay thuong 1a don gian hon. Trong cd phédp, sau di liéu vé

huéng quay va diém dich 1a s& do ban kinh:
GOZ,GO3 X U..ZW. R ..

Cach lap trinh nay cling ¢d mét vai chi ¥ vé nap dit lidu, chang

han:
- Ban kinh lap trinh R chi cho phép khi gde ing vdi cung néi suy

nhd hon 180° (hinh 2- 25

Digm dich )
\ ___,._-’!—NH o < 186°

Diém xudt phat

Heie 2225 Cung nd suy nnd hdr 1807
Ca phap Go02 X.Z.R.

- Néu cung tron 19n hon 180" thi phai lap trinh cho cung ndi suy

dl cac toa déa cva tam cung tron do chinh 2- 260,

Diém dich

p——
! ~ o > 180°

Difm xudt phat

fimk 2226 Cung ndi suy én han 180°
Cu phap GO02 X. Z. 1. K.
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Khong phai moi hé digu khi€n déu chdp nhan hai kiéu lap
trinh nay, ngudi 1ap trinh can bidt r6 dé ding cho thich hgp.

b. Lap trinh véi toa d¢ tdm cung tron (hinh 2-27)

Cach lap trinh nay duge dung khi toa d6 tAm ctda cung tron I, K
cd trén ban vE ky thuat:

I - toa 40 tdm cung tron do theo truc X;

K -

Vi du:

G000
GO01
Go3
Go1
Go2
Go1

toa dd tam cung tron do theo truc Z.

20
X10 Z2
Z0Fo12
X20Z-6 10 K-5
7-10 3
X40 2-20 110 KO &
X50 T

Hink 2-27. Lp trinh véi tga b cung wém

Nap dir li¢u - thuc don
Heé dizu khién doi hdi cdc lénh:

G02

gmmm-—*m:ﬁg{:
idg

N¢i suy vong theo chigu kim dbng hd (hinh 2-18)

N§i suy vong nguge chidu kim déng hd (hinh 2- 29

Toa d8 thd nhat cia di€m dich (do tuyét d6i/do theo chudi
Toa 48 thd hai clia difm dich (do tuyét d6i/do theo chubi)
Bdn kinh cung noi suy (tuy theo cach lap trinh)

Toa do tAm cung noi suy do theo X (tiy theo cach lap trinh)
Toa d& tAm cung ndi suy do theo 2 (tiy theo cach lap trinh)
Lugng chay dao, mm/véng

54 vbng quay truc chinh, vdng/phit

Cae chic nang M.



1+

— -

—_—
B~ L K+
Difm xudt phat

Hinh 2-28. Noi suy véng thea chidu kim dBng hd

Digm xult phat

Hink 224 N&i suy vong ngude chibu kim déng hd
Cdc vi du vé ndi suy vong vdi lénh G02/G03
Vi du 12: Cung trdon o kich thuéce do tuyét d6i, luong chay dao
0,15 mim/vong 'hinh 2- 301

Cu phap:
G02 X80 Z-35T116 K- 10

Vi du 13: Cung tron ed kich thude do tuyét déi, lugng chay dao
0,12 mm vong thinh 2-31)
Cu phap:
G033 X&0 7Z-50 R20 F0.12
hay GO3 X80 7. 50 10 K- 20 F0.12
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Hinw 2-31. Doan ndi suy cung tron 6
Z =50

®80

————

X

Finfr 2-30. Doan ndi suy cung iron 1ém

Vi du 14: Cung néi suy cd ban kinh R, luong chay dao 0.15
mm/vong (hinh 2-32).

Cu phap:

GO0 X25 71

G0l Z-21 FO.15
G03 X60 Z-48,27 R30

TGOl Z-70
£
PEQ
| 21— s
l———— 28,27 ——m
[ 70—y

Himip 2-32 Doan ndl suy phéi hap

Vi du 15: Lap trinh cho gia céng bién dang cua chi tiét dusi day.
lugng chay dao .15 mm:vong thinh 2- 33
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30° 214‘5‘1- /

& ' /

¥ T /
T

#70 -
J P40
Lt—- 22 —»1
= 37—

- sg

81 . -

162 -

123

Hink 2-33 Chi tié1 gia cong

Chuong trinh gia cong co ban:

GO0
Gol
Gal
03
GOl
GOt
GOl
G02
GOl

X34 21

Al35 X40 Z-2 F0.15
Z2.22

X700 Z-37 R15

Z-58

X90 Al50

Z-81 A180

X80 Z-102 R15
Z-123

2.2.3. Cdc vin & didu chinh midy va dao

2,231 Cac didm chudn trén mét may tien CNC

Nhiém vy ciia nguoi thg chuyén mon lam viée bén mét may
CNC, ngoai viéc lap trinh gia céong con phai digu chinh miy mde
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dung cu cho ch& d6 van hanh tu dong Cu thé la:

- kep dao va nap dit liéu vé digu chinh;

- kep chi tiét v& nap di lieu d& dich chinh cac di€m O trong
chudgng trinh hoac cai dat vao bd nhd (Memory Setup).

Ving lam viéc, trong dé dao cd chuyén déng cdt got khi gia cong
chi tiét, bao gom nhing diém chudn sau diy (hinh 2-34),

T

Tryc chirh

0ém 0 cla may

Digm 0 cua chi &t
(phia sau)

e |

Digm 0 cua chi tiét
{phia trudc)

ik 2-34 Cac difm chufn trén mdt may tign CNC

Biém O cua mday M

Diem 0 cioa mdy la difm gdc caa hé toa dd may, trén may tién
di€m 0 clta may nam & di€m giao nhau gita mat tv clla mam cap
va dudng tim truc chinh.

Ky hiéu bi€u trung : $—

Diem O ctia cht tiet W

Di€m 0 cua chi tidt 1a gdc coa hé toa do chi tist. N la diem
chuan cho tat ca cdc thong tin vé dudng dich chuvén do bang kich
thude tuyét ddi. Di€m nay thudng nadm trén mat canh bén phai chi
Li€t,

Ky hiéu bigdu trung: 4@—

Viéc xdc dinh di€ém 0 eia chi tigt phu thude vao dang kich thude
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do trén ban vé va phu thudc vao kha nang kep chi tist trén may.

§00

Diu revonve TNS

Digm géc cua daa tring
vdi diém chuén so

Diém géc cua dao tring
véi difm chufin so

e
|
& 290

Dau revonve TND

Hink 2-35 Diém chudn so

Diém chuén so R

Di€m chudn so hay "di€m tham chigu” la mét vi tri dat mde cd
dinh thong qua céng tac cit chan hanh trinh clia ban dao ngang, trén
do diu dao revonve (cd diém gdc cia dao) duge dinh vi (hinh 2-35).

Ky higu bigu trung:@

Vi tri nay sau mbi 1an ddng mach hé digu khién phai dudc ngudi
van hanh may dua ban dao di tdi. Chi sau khi ban dao da t6i duge
dié¢m chulin so, he didu khign mdi o th€ lam viée dude véi cac he
théng do va tat ca cde gia tri toa dd vi tri trén hé toa dé may mai
dugc chuyén giao. Bo chinh xdc dinh vi 1a 0,001 mm (= 1 pm).

Diém gdc cria dao

Pigm nay nadm trén vi tri ti€p nhan dao cia dau revonve. Vi tri
ctua di€m nay trong hé toa d6 may cdé thé duge hé digdu khifn xdc
dinh & bat ¢ thoi diém nao bang hé théng do ludng (hinh 2-36).

Vi tri cua di€m goc dao phu thude vao dang cfu tric cia dau
revonve va két cdu tiép nhan g dao cla nd.
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Nhé viec nap cdc di lieu do dao nhu X va Z (vi du thong qua
ATC, hé digu khién sé tinh todn khoang ciach cia mai dao so véi
diém goc cia dao, sao cho khi gia céng bién dang chi tiét, dau
revonve duge didu khién chuyén dong mot ciach chinh xac.

Dau revenve TNS

Diém gédc cua dao

1
; " ~. Diém géc cua oac

Dau revanve THD

Hinh 2-t6. Diém gbc cua dao

2.2.3.2. Dich chuyén diém 0, cae lénh G54, G55, (356, G57 va (G359

Viéc dich chuyén diém 0 thuc chat 1 1am thé nac d€ thong bao
cho hé dieu khi&n bidt vi tri coa diém 0 chi tiét trong khong gian
lam viéc cva may. Day la di€m chudn cida cac dir lidu toa do trong
chuong trinh. Vi vay hé di#u khi€n phai biét vi tri chinh xac caa no.
tit doé digu khi€n didm chuyén dong cua dao cat sav cho cac chuyén
dong nay cing ldy diém 0 chi tiét lam di¢m chuéin cua hé thong toa
d6 tao hinh.

Hé digu khién TXB cia mdy tién CNC TRAUB co 5 kha nang lap
trinh che viéc dich chuyén nay véi cac lénh tit G54 dén G59.

Lénh dich chuvén di¢€m 0 thudng hay dung nhit la:

G599 - Dijch chuyén didm 0 (dng hop
Lénh G59 ¢d tac dung dich chuyén di€m 0 vua co hiéu luc xong
dén mét vi tri mai co toa 46 X va Z ma ta khai bao thinh 2-37).
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('a phap:

G59 dich chuyén diém 0 téng hop

X } Cac toa dé khai bdo

eia digm O chi uét

S S8 vong quay. truc chinh

M ) Cac chiic nang phy véi
B ' caclénh M va B

Lénh GbH59 cd
the  cdp vao
chuang trinh NC
thudng la bat ki,
nhung cdc toa do
X va Z trong lénh
G59 lai luén ludn
duge tinh theo
diém 0 chi tiét
thudc lénh G54.

W (G 54)

fink 2-37. Dich chuy8n digm 0 t@ng hop

Deé khi dong lenh G59 khong bi hidu 1am, hay cha y dat gid tri Z
thuge lénh G54 (ndm trong b nhd chuong tnnh téng thé) bang 0.

Vi du: Lap trinh voi lenh G54, Z = 0

Chigu cac mam cap 112 mm
Chitu cao chau kep 20 mm
Luong du ciia mat 2 1 mm
Chigu dai chi tiét 100 mm
= 333 mm

1ing

Cac dich rhuyén khae (G54 - G57) khong thé dua vao chuong
trinh, nd chi ¢4 tac dung trong chuong trinh khi dugc goi ra ity
theo lua chon) beai cac lenh G55, G56 va G57 (hinh 2-39 va 2-40)
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Derm J Cul may

Didn © cua
chi tiét

<479

i

|
T

{
6392213 -
1

Hieh 238 Vi du l&p trinh

Khi didu chinh may trién & dang
vian hanh SETUP cac didm O chi
1ot nay duoe ghi vaoe bo nhd dhinh
2 3%

Lénh GBI riep nhin mot vi tn
dac hier trong Jdich chuyén diegm
0 Lonh G54 co tac dung tu dong

i dang dién cho may. _
' iy 2-449 (ang van hanh ca dat
Vi e Lap tninh vai lénh G54, SETUP (xem hinh 2-38)

Z =112 mm

Chigu cao chau kep 20 mm
Lugng du mat 2 1 mm
(C'hidu dai chi tiat {00 mm
: — 3]
Zmng; = 121 mm
Dién- 0 Didem © Digm 0
th 1 thd 2 thy 3
7 7
] 4 = - e
/‘ P 4 . L — - -
- / P ,/' /_,—'/
/',////
1 - -~
G54 653 G5? GSB z
_

Viesht 240 Thil AJ cac digm 0 la bt ki
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Dém 0 cua may

Diem Q cua chi tét

. |

I

Iy |

M il wil

| | |

)| | |

| i

1

- |L
| Gs4zmnz | as9ZIP

<

Gs9z121

Hindr 2-41

Khi kep chi tiét bing mam cdp sanga vdi G54. Z = @ +hinh 2.4

Kheang cach
Mam cidp dao cit dut
Chigu cao P

? X mam cip e

Diém ¢ Digm O
cua chi ti€1 coa chi uét
phia sau maT trues

Digm ¢ - I;W ___ — w Z
: — ——— —_— S ————- $ .
cla may
e e T, Luong du
B cay mar Jiu
— e —
I
N
!
v, .
Chiéu 1dng Chiéu da
g cat dut chi tigt

Hoew 10 VI du kep cl. 1Bt bang sanga
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Khoang cach duge tinh nhu sau:

Chiéu cao mam cap sanga

+ Kich thudc tho ra cia phoi

— Luwgng du dau bén phai

Khi gia cong phol thanh khoang each tinh nhu saw:
Chigu cao mam cap sanga

+ Khoang cdch mam cap , dao cét ddt

+ Chiéu rong ludi cat diit

+ Chiéu dai chi tigt

2.2.3.3. Goi dao vt d6i dao

Lénh goi dao

Khi viée gia cong tién da duge dam bdo khong co va cham véi
dau revonve. ta ¢o thé dua dao mong mudn vac vi tri lam vidce bdi
lénh goi dao trong chuong trinh vdi dia chi T. N&u trén may e dau
revonve nhigu vi tri thi vai 16nh T, sé dong thoi goi ra vi tri revonve
mong mudn va dong nhd di lisu hidu chinh tvai cac gia tri hiéu
chinh dao). Nhu way dao phai duge dat that dung ché trén dau
revonve d¢ khong xay ra trudng hgp khi khoan thi lai goi dao it
ddt hoac khi tien mat dau lai goi ra mal khoan. .

Trong tu lénh vdi din chi T, con =6 thi nhit chi vi tri revonve
trén dé oo lap dao moeng muén. Déng thoi cing goi ra ddng nhd
thuse bo di liu vé dao, tai dd cac dit liéu hiéu chinh cta dac mong
mudn da duoe luu tri

Con s4 rhi hai trong lénh T chi ro dong nhd thude bé du ligu
"tinh chinh dao” Trong bo du liew tinh chinh nay, cae thong s6 mai
mén mdi cap nhat cta dao ta chen d8 dude lug trd (hinh 2-43), Ca -
hai bo dif liéu “hi¢u chinh dao”™ va "tinh chinh dao” ddu cd tdi 36 s8
vi trl ké tir 1 dé&n 36 cho méi ba di lieu.
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N1 T o hosc N1 T 101

Tinh chinh dao (trong OFF SET)
D&u revonve

Bé nhd hidu chinh dao {trong SET UF}
xem hinh 2-44 va 2-45: Hidu chinh dao trén may.

71202

fhorfe 2-430 Lénh gor dao

Hiéu chinh dao trén may

Khi ti#n hanh do cdc dao
tTén may, nho mot thisr bi
quang hoc ta nhin thdy luai
¢4t cia dac. Do phan quang
hoe ndi ghép voi mot hé thong
do dudng dich chuyén, cdc kich
thude dao cd thé duge thong
bao trye tiép cho hé diéu khidn
thinh 2-44: Tu d¢ co tac dung
14 hoa dong duge vi trl do va

, . ik 2-44 H@ théng do dao wén may
vi tri lam viéc ma khéng can

dén mot thigt bi do dao doc lap (hinh 2-45).
Chit §:
Lenh T ¢an duwoe di kém vai & hidu can enh oo ban, d2 trong nhitng
lan gia cong nén sau 46, vi du saw khi bi gdy dao, ta b thé dé dang
riteh rrev L clureng trind
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~Nham muce dich thao
tie Jon gian, khi dua
vao 86 hiédu cau lénh
nén dung chinh con s
chi dau revonve, vi du:
N1 TLl01 hay N23
T2323.

Cdc vi tri revonve tu
1 dén 12 (hodc tir 1 dén
8 & dau TND 360/ s
duwge chon danh 38

tuong dng voi cde =8 ti
T101 dén T1212 hoac
cing danh 56 tu T2121
dén T3232. nghia la mbi vi tn
revonve c¢ thé goi ra bdi hai con

fimb 245 Thiét bj do dao doc lap

s6. Nhu vay tao ra kha nang lap
cac dap cat ¢6 hai mui cat «vi du

dao cAat ranh - hinh 2-46)» con

58 thit nhdt danh cho mui cat
thu nh&t va con s thi hai danh Hnh 2-46. Dac &t ranh
cho mii cat thu hai

2.2.3.4. Thuc hién phan bi: ban kinh déu dao G46

Hé diéw khign TXE ¢6 mdt cum thue hign phan bu ban kinh d3u
dao, d€ ddng mach thi dung lénh G46 va d€ cat thi dung lénh G40

Phan bu ban kinh dau dao thé€ hién mdi quan tam dén hinh ddng
cia manh cat gan trén dao khi gla cong bién dang chi tiét. No cho
phép ngudi lap trinh scan thdo truc tiép voi hign dang thiér k&€ ma
khong phai tinh toan nhing diém hd tro.

Trong qud trinh chuvén ﬂa‘mg cat voi chueng trinh NC. ta da
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mac nhién col la dao cat co muai nhon Tuy nhién. cde manh cat déu
khong két thic bang dinh nhon ma bang mot ban kinh lugn, ta goi
la ban kinh dau dao thinh 2-4T.

bé lap trinh. cdc so ligu kich
thude cua P déu nam trén mot
dinh nhon Iy thuyét. Do ban
kinh goc lugn dau méanh cit ma
trén thuc t& dao khong thé cat &
vi tri nay.

Phan bu ban kinh dau dao sé
tinh todn mot bién dang hiéu
chinh theo ban kinh diau manh

cAt £hi tién cde bién dang song Jens 47 MGi dao phéng dai
song v&i truc, chy cd hal diém P - dirh nhon y thuyét

cat trén hudl cdt sinh ra bién S = T&m cua cung vé trdn dau dao,
dang ‘hinh 2- 48 Mat di€m car R = Ban kinh dau dao.

ra dudgng sinh khi tién ngang (a)
con mét digdm car ra dubng sinh
khi tién doc truc (b

,_ e
N N
@) \\\\\\\b}\\\

Himb 2-4% Cac digm cdt khi tign song sorg vdi tryc

Phdn bu khi tién cdn va tién cac cung tron

Khi tién ¢on +hinh 2- 491, digm cit ra dudng sinh [udn luén nam
gita hai di€m cat ra dudng sinh khi tién song song véi truc. Nhung
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vi tr1 chinh xdc cda difm cat ra dutng sinh eén trén ving ban kinh
dAdu dao lai phu thude vao gée con can gia céng.

Khi tién cdc cung tron thi cdc di€m cat ra dudng sinh cong lai
thay d6i doc trén bién dang manh cat trong khi phan lugn dau dao
quay theo, ‘

pi
Sai lech bién dan |
______f_‘ S
i
ﬁ
-4-‘——)-—- /
. Lo ; .
Cung tran Cat cdn Dudng cat /' vdi truc

Himh 2-49. Sai l&ch bign dang khi tién

Tl do suy ra:

1. Khi cat song song vdi truc s8¢ khong ¢o sai léch bién dang vi ca
hai di¢m cdt ra dudng sinh trén ludi cat thinh 2-48) déu la diém
chudn do kich thude dao.

2. Khi tién con sé cd sai léch bién dang khong ddi doe theo dudng
cAt (hinh 2-49). D§ Iom rta sai léch phu thude vao gde con va ban
kinh dau dae,

3. Khi tién cung tron cung sé ¢d sai léch bién dang ma do ldn
cua ng iién tyue thay d8i (hinh 2-49),

D& thanb toin duge cac sai léch bién dang nay thi mat lam viée
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Jdirwe chia thanh cac gde phan tu

cua dao. Méi goc phan tu cia dao s 8 3
trinh bay rd: khi gia cong, ludi cit : ,_’

clia dao s& an vao chi tiét dudi gdic
dd nao {hinh 2- 50} 5

Theo dg, hé diéu khi€n TX8 co i
8 kha nang khdc nhau dac trung
badi dia chi P di kém theo mdt con
56 tu 1_ dén 8. Viéc xac dinh cdc Hinh 250 Cac goéc phan 14
gde phan tu cia dao la do qua cia dao

trinh didu chinh dao théng qua
ATC rAutomatical Teols Control) thue hién thinh 2.3D

i
Goc phan tJ \ Goc phan tu Goc phan ty
thu 2_\ / . tha 8 thue

Hirk 2-5] Didu chinn dao

Goc phan tJ
thd 3

Nhis mot dudng khung day hinh chi thap ma goe 0 cia no triung
vdi dinh nhon maui dao. tiy theo hudng ludi cat di sau vao dudng
chit thdp ma ta ¢d cdac gde phan tu cua dao tiu 1 dén 8. Viée chon ra
dudge grde phan ty s& xac dinh duge phan bé mat nao cla ban kinh
dau dan khi tién =8 theo sat bién dang cat.

Hinh 2-52 trinh bay ban kinh didu dao theo sdt bién dang cat
tmat ké =00 cung nhu hudng gidi han ma khi tién bién dang khong
cho phép vudt yun

109



Vong theo sat
bién dang cit

Minh 2-32 Géc phan tJ thd 3

Trén hinh 2-53 la tap hgp cdc hudng gidi han cho cdc gde phan
tu tir 1 dén 8. N&u mat trong s cac hudng gidi han nay bi vugt qua
thi hé diéu khién sé cd hién thi bdo 16i "thay déi hudng chinh dao”.

Hinh 2-531 MEL cac géc phén td

Sai léch bign dang mac phai la do su thay d6i vi tri lién tue cha
cde di€m cat ra dudng sinh. Dé loai trir cic sai léch bién dang. phai
tim ra trén ludi cdt mdt difm chudn ma vi tri cda nd khong phu
thudc vao hudng gia comg. Diém chudn nay chinh la tain difm cia
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cung ban kinh dau dao.

P& cd dude mat hién dang gia céng theo chuang trinh, tam diém
cia cung ban kinh dau dao phai dude chuyén ding trén mét quy
dao cd khodng cich so vdi bién dang cat bang chinh ban kinh cung
litgn dau dao. Gifng nhu tam di€m dao phay khi gia cong phay, tam
diém ban kinh diu daoc khi tién s& chuyén dong trén mét qui dao
c6 khoang cach tuong quan (hinh 2-54).

> Tam digm ban kinh dau dac
X
F4
\
|
!
“
—Quy dao
| tUdng quan
e L o ,_4..._4....,,_._.
A i |

Hink 234 Quy dao ¢b khoarg clch tudng gquan

Chit
Cac doo tién thd va dao nén dinh hinh (vi du dao tién ren) duge lap
rinh theo mit dao nhon”, khong ¢ phdn bi ban kinh d&u dao.
(e dao tign tinh cing duoc lap minh o6 phin bl bdn kinh diu dao.
Khi img dung phan bl bdn kinh diu dao phai chi v mot s8 quv tac.

{ac quy tac cia fénh G46
1: Cac lénh cho phép ing dung trong pham vi ciu lénh cd phan
bu ban kinh dau dao la:
G00/G01 Chay dao nhanh/chay dan thang
GOZ/GN3 Not suy vong
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TN Thai gian duy tri

G94.G95 Lugng chay dao mm/phat/mm/vong

GY6:G97 Giit khong do6i téc do cat V /88 vong quay truc
chinh 8

Mva B Cac chdc nang phu M va B.

2. Cau chuong trinh dAu tién sau caun ¢d lénh G46 phai ¢d mat
lénh GO (hinh 2- B5).

3. Khoang cach tinh dén bién G46
dang gia cong khi goi lénh G46 GOO %50 Z15
van it téi thidu 12 2 lan bdn
kinh luen diau dan thinh 2-55:. . ‘\G“a’

4. K& tir bat dau lenh G46 | 8 s \\
cho dén hét lénh G40. gitta haj E _"‘\\ /000
cau chuong trinh khong ¢o lénh A Y LT U
dich chuyé&n. phai la ba cau flinh 2-35 Cau l&énh ké udp sau
chuong trinh mdi cd lénh dich I&nh G456

chuyén.

- O day cAn chu ¥ rang ban than cau lénh c6 chia G46 va G40
d&u khong ¢d lénh dich chuyén (xem vi du 1 va 2 dudi day).

Vi du 1. Lap trinh sai

G46 Cau khong ¢d lénh dich chuyén
GO0 X42 22 Mé& Cau cd lénh dich chuyén

G01 X46 Z2-2 F0.12  Cau cd 1énh dich chuyén

G96 V320 Cau khong c6 lénh dich chuyén
Gol £-23

Go2 X.. Z. . R.

GOl X..

Goo U..

G40 Cau khong cd 1énh dich chuyén



Vi du 2. Lap trinh ding

G416 Cau khéng c6 18imh dich chuyén
GO0 X42 Z2 M8 Cau cd lénh dich chuyén

G0l X468 Z-2F0.12  Cau cd 1&nh dich chuyén

GOl Z-23 Cau cd 1énh dich chuy&n

G996 V320 Cau khoéng cd 1énh dich chuyén
Goz X..Z. R. :
GOl X..

G000 U..

G40 Cau khéng cd lénh dich chuyén

5. Hudng gia cong khi da déng mach thue hién phan bu ban kinh
dau dac khong dude phép thay ddi. Néu trong ba cau chudng trinh
dau tién did co mot lan vugt qua hudng gisi han thi mdy sé bj ditng
lai.

6. Trong khi thuc hién m&t lénh GOO thi lenh phin ba ban kinh
diu duao Lhéng tac dung. Bdi vay cac léenh GO0 khong nén cai dat
qud mau dgc theo bién dang gia cdng tranh nguy co va cham).

7. Trong pham vi tac dung cta lénh phin ba bdan kinh dau dao,
khrywg dudge lap trinh véi cae lénh goi chuong trinh con (G22,

Cac quy tae caa Iénk (10
i Ciau chuong teinh cudi cung truge cau cd lénh G40 phai co

maot lenh GOD

Vi odu 3
(46

GOO XU Z'W...
G40
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2 Khuang cach tinh dén
bien diang gia cong khi goi lénh
G40 can givt 61 thidu la 2 l&an
bin kinh dau dao

Vi du lap trinh:

GOl X50 3
GOl Z-50 s
G0l X53.201 |
GO0 U011 o « .

fiiegr 2250 Chi tét o, ¢ 8o toint
G40

fi T3 TéAn A& 3ol 341 b Teén o 2 1Enn 327

Sau khi hea chon phan vl ban kinh diu dae vai lénh v didn kién
duttng G46 «d nhicu hé diea khidn khae I3 G171 hoae G2 - hnh
2-3%7 thi dinh nhn 0. mdanh car phai duge dinh viotal mer didm
nam phia trude mest G chi tiet Dang thal diégm nay phat oam en
duong koo dan Iy thuyst cva réu 10 bién dang dau nien He dis.
khign =& thiét oy cré v8u 16 bicn dang nw mdt phap o, o
guan taum déa boa cnrh dao doe dhinh 258



G416 | 1
GO0 X22 71 QO o
GOl X50 Z- 10 Fo.1 Qt f
!
j

O
GOl 7-35 Q2 s

GO X72

GO Lot L__L J,,,_ —— QL .

G40 flinir 2-538 Tién vdi phan by ban kinh ddu dao

2.2.4. Mdt si bwoe newvén cong dicn Tiinh
22 41 Tidn tho o0 cae linh G771 G72 va G thinh 2-50,

Truge kit co the gin cang mat bien dang. thong thuirng phai
1o hien nwr =0 hanh trinh cat thd Vice nav co the duge thue hién
mot cich chuvén dung thong qua kip trinh vel cie cau 1onh riéng e
nghia I nhid mat =6 lonh dich chuyan (GO0 - GO trong do madi
chuyen dang rieng lé cua luoi cat phal dude tinh toan.

Ve tiet kiém eac nni toan nay cho ngual lap irinh. hé didu
khien TXS ¢n kha nang lap trinh cho mét s6 cha kv Dicu dd co
nghia [a: néu tof mot v tre bat ky trong chuong teind co tom tai di
liew mo i bien dang gia cong, tht co the vide gia cong 1ho cho <1on
tivn damyr nav se daoe Lip toinh chi nhd mét cau chueang teinh duy
uhat (Jua trinh phian chia eac 16p cat =6 ddoe thue hién 1u déng

D 1ien the mat bisn dang, hé didu khien TXS ¢ ba chu kv khae
nhau:

I Chu kv tién tho doe theo trus G71- Nao cat tho chay doe theo

true 7
2. Chu k¥ tién the mat dae G72: Dao cat tho chay doe theo trae
X

3. Chu k¥ tién tho =ang song voi bién dang: Dao eat thé luon

I15



luén chay theo bién dang vdi nhing khodng cach nhat dinh
bang nhau.
Diém bt diu ‘ Digm dich

G 7 bién dang gia cbng G73 bién dang gia céng

Bigm dich
bién dang gia cong

Digm bé1 diu
bién dang
gia céng

Digém bt dau
bién dang gia cbng

Diém dich
bién-dang gia cdng

Hish 2-50 Hanh trinh tién thé

Bian dang cat thudce cdc chu ky cat thé (ndim giwa diém bat dau
bién dang gia céng va di€ém dich cda bién dang gia cong co thé tén
tai & hai dang chudng trinh khéc nhau:

1. Viec md tA bién dang cat tinh tbn tal nhu mot 'chuang trinh
con. Trong trydng hop nay, khi tién tho se goi s6 hiéu chuung
‘teinh con tuong ing vai né (xem vi du 1 dudi day).

2. Viéc mo ta bién dang cat tinh o6 thé d bt cui vi tri nao trong
ciing chuong trinh, trong dé md dau va két thic phin chuong
trinh nay phai duge dac trung bdi sé higu cdu iénh (xem vi du
2 dudi day). Trong trudng hop ndy. khi tién tho, phin chuong
trinh nay s& duge gui qua sd hiéu cau lénh. Viéc md ta bién
dang gitta cdc s6 hiéu cdu lénh cho phép tdi da la 40 cau
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chuong trinh vdi t6i da 10 doan bién dang cong hodc cung
tron. '
Chat §:
' Viée mo ta bién dang cho mdt chu ky gia céng thé phai bar diu fr
chu lénh di t61 diém xudt phat cia no voi lénh GOO kém theo cac wa
46 X, Z. Khi goi chu ky cit thé phdi cit mach thye hién phan bt bdn
kinh d&u dao.

Vi du 1: Mb ta bién dang bang chuong trinh con

T101 (goi dao cit tho) Chuong trinh con Nr.8333
G96 U200 '
G71 A8333 10,5 KO.1 D4 F0,3 08333

G46

G00 X40 Z5 (diém xuat
phat bién dang tién tinh)

M99y

Vi o 2: Mo ta bién dang trong cung mot chudng trinh

T101 «goi dao cat thd)
G496 V200
G71 P50 Q60 10,5 K0,1 D4 F0.3

T202 (goi dao cat tinh)
G96 V300

N50

G46



00 X40 Z5 tDiém xudt phat bién dang
gia céng tinh.

GOO .. .. .
G40
N60

Chu k¥ tién tho doc fruc G71 ‘hinh 2-60,

G71 A. P.. Q. L. K. D .F.S§.

-Wl T T -HVS()' vong TC

| vong phut

Lugng chay dao

mim vOng.

Chiéu sau cat

Luong du toi bién dang

cat tinh theo truc Z

Lugng du tai bién dang
cdt tinh theo truc X

M5 ta bién dang cat tinh

A: 56 hiéu chuong trinh con Nr..
Néu bién dang duac mo ta bang
Chdgng trinh con

P va Q. Cac 36 hiéu cau lénh -
néu bién dang duge mé ta
cung vai chuong trinh chinh
P Bat didu mo ta bién dang
Q K6t thic mé ta bién dang
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. ) G
D¥m dich Cac 431 cat hé trude G71
bén dang tioh g

L

S e . 1 S, ert -
_L e T - A5 (T cd) the
M L

Diém goc
otk g

L ]

O-Ill»-—'

~—— Dém k1 thic G7T
) L : GO0 X. Z.
S \ Dém xud1 phat bién dang tinh

lui dg0 sau m& ot 67
Q7 zrg *hé

; o

Hink 268 Chu %y tidn thé doc truc

Chu kv rién ths doc rrue duse ung dung khi chigu dai doan cat
thé 16n hon chiéu sau cdt the Trudc khi goi chu ky cit thé. trude
h&t phai chon dao tién tha va cho dao nay tién tdi diém goe ly
thuvét +hinh 2- 601

Khi goi chu ky bdi {enh G71. hé digu khign sé tinh toan trén co
s¢ mo ta bién dang da cd thoac nam trong chuong trinh con, hoac
nam trong doan cac cau lénh tiz 56 hiéu P dén 56 hidu @) tung lat
cat thi riéng lé 0 day can chu ¥ khai bdo chiéu sau cat D khi phan
chia cac lat cat the va ca luong du tinh dén bién dang tinh sau khi
da hean 1thanh cat tho ede dia ehi I Ky

Trong khi thue hién chu ki cat thoe. thong thuiing sé ¢d nhigu lat
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cal thé chia theo chiBu sau cat
D cho dén khi dat t4i phan
ligng du danh d€ cat tinh. Tuy
viy cd thé xay ra trudng hop d
lit cAt tién tho cudi cung chi
con mot chidu séu cat rdt nhb,
dén mic khéng thuc hién duge
mét Lldp phoi cdt min mang
(hinh 2-61).

D¢ ludng trude duge trudmg
hop nay, ta 6 thé dua vao khai
bao khi chinh may mot chieu
sdu cAt giéi han nhd nh4t
(trong dang van hanh SET UP
- hinh 2-39 va 2-60, myc dich
chuy€n diém 0). Nha vay khi

Chidu dai tién tho

Chigy
sdu
tign
thé

fon 2-61. Chigu séu tidn thd

Ién hon chiBu dai tién thd

-
& £
a g
> 5
a8 lai vi bin & o
"o
dang bi ha thip s B
i
L——

Hinh 2-62 Nhing vi du khi gdp céc bign dang bi ha thdp
a) Sau chu ky tign tha G71
b} Sau chu ky tidn thd G72
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gip phai nhirng chiéu sau cit qua bé g lat car tho cudi ciing, may se
tr déng cat trong lat cat trude dd mot chidu sau cat tang cudng, sao
cho khong can chidu sau cdt qua bé J lai nita.

Sau khi két thie chu ky tién tho, dao tién tho sé ding dudi difm
géc ly thuyét theo true Z va cd khoang cach la "I+ chiéu sau cat
cubi cung " tinh t&i bién dang tinh theo truc X (hinh 2-62).

Chi k¥ trén tho mdt ddu G72 theo phuang thang ding rhinh
2-63)
Ci phdp: G72A.P.Q.1.K.D F. §.

Trong dd, G72 = chu k¥ cat tho theo phuong thang ding: con y
nghia cac dia chi khac giéng nhu lénh G71.

GO X.. Z.. @00 uoe (72
Didrm két Bal dau

P
thac G72 Cat thé
/ Diém gac
__._[K,.._ ! (D] — 4 ) ly thuygt
| —/._ I Sukink A
— 1 - I
! ! |

Didm bat dau
bién dang tinh
Cac lat
cdt thé

!
|
N : Didm dich
\\ \l | L bién dang tinh
Nt —

{link 2-63. Chu ky tign thd mit ddu

Néu chi tiei ¢d chiéu sau cat thé Idn hon chidu dai cat tho chinh
2-61}, ta dung chu ky cat thoe mat dau G72 thay G71. 8y khac biat

121]



gita hai chu kv tién tho chi nam trong huéng cdt cla cdc lat cat
tho, ¢on cac dieuw kién khdc 14 nhu nhau.

- Viée md ta bién dang tinh phai cd thoiic ¢ dang chuong trinh

con, hoac & dang mor doan cia chuong trinh chinh).

- Lugng du danh cho gia cong tinh xac dinh bdi dia chi [ va K;
chidu sau cac lat cit thd xdc dinh bdi dia chi D.

- Digm ké&t thuc chu k¥ ciat tho - theo truc X - § dé cao caa
dig¢m bat dau bién dang tinh v - theo trac Z - cd khoang
cach la "K + chiéu zau ldp cat cudi cung” tinh dén bién dang
tinh.

Luw v khi dimg G711 vi G72:

- Hai chu k¢ car tho G71 va G72 khong cat thd cac doan bién

dang bi ha thiap thinh 2-62).

- Méi lat cat thd déu chay song song vai true toa da Z hoac X
Chu kv tién thd song song roi bicn dang G73 thinh 2-84,

Cu phap:
VAL P.Q. U W. I K D A

—
S50 vbng quay
true chinh

Lueng chay dao

(Chidu siu cat
Theo X, & dia chi |
Theo Z, d dia chi K
Lugng du gia cong tinh
Theo X, dia chi I
Theo 2, dia chl K
Toa dd6 caa didm bat dau bién dang tinh

tinh theo di€m géc v thuyét
Mé6 ta bién dang tinh (xem G71)




tf) Ki
Ddm dich bién Diém phy trg GOOo.

dang tinh = Digm két . o

thic G73

Bigm gdc
1y thuygt

Bt dau
tién tho

Goo X.. Z.

Didm bt dau
Lién da_n_g_ @i

{tinh 2-07 Tién thd song song v4& bign dang

O cdc chi iét di c6 sAn mot hinh dang theo bién dang, vi du cic
chi tiét qua ren khuén hoac chi tiét dic. néu ta dung chu ky cat tho
viti cdc lat cat song song vdi bién dang tinh thi co thé dat dude lgi
thé la cae lat cat duge lign tuc khong dat gay thuong xuyén. Truimg
hgp nay phai dung chu ky cat the G73. Cung & lénh nay, bién dang
tinh phai duge mé ta bdi A (dudi dang chuong trinh con) hoac bdi P
va Q tdoan chuong trinh mo ta bién dang tinh ngay trong chudng
trinh chinh).

Véi cde khodang cach toa d¢ U va W phal cd mot digm goc v
thuyét duge xdc dinh nham dam bao didu kién gia coHng an tean +va
thudn tién nhét cho lat cat the dau tién thinh 2- 64

Dau duing trude U va W tuan theo quy dinh nhu o hinh 2-65.

Khoang cich tinh dén bién dang tinh luogng du eit tinh ma chu
k¥ cat tha phai danh laiy duge khai bao hoae véi T hoae vai K (xem

1243



hinh 2-61 Theo dd khai bao 1} sé
duee hé Jdigéu khiédn dich nhu sau:
Nic dinh chidu siu cat D:
- néu khai bdo I thi chigu sau cat
1 do theo truc X.
néu khai bao K thi chidu sau
eat 1) do theo truc Z

Truoe khi goi chu ki G773, dao
cat the can duge dua dén di€m phu

Diém g Iy thuydt

® w

Hieh 2-65 Quy dinh gdu trude U

trg bai lénh GO0, Nho diém phu trd oo thé ddm bdao cde hanh tninh
lui dao khong bi ré cham vao bién dang cat Khi két thic toan chu

kv, dao 6 trd ve diém phu tro

Vi du: Ung dung chu kv cat tho cho chi tiét ed kich thude hinh
dang nhu & thinh 2-66 kich thude phoi @40 x a1, Lap trinh mo ta
bien dang tinh bang mat doan chuung trinh nam trong chuang trinh

chinh
Chuong trinh e bon:
1
“GHY X0 72222
92 P3150 Q1500
(26
N1 T1071 Aloa
GO6 V208
GO X41 Z0
GO X-2.1 F0.2 Mos
GO0 21
G711 Ph0 Q60 10,5 KO.1 FO.35 P3 3109
(26
NZ T202 Mo03
G496 V20
N3O
Gd6
GOV X5 Zi
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GUl X107 1.5 F0.12 MOS
GOl 715

GOl N7.52-17.5

GOl 2-25

GO2 X15 Z-28.75 R3.75
GOt Z-39

G03 X25 Z-44 R5

GOl Z 48

(01 X32 Z 60 R2

GOl X358

GOl X41 Z-61,5

GO0 U0.1 M09

G40

NGO

G26

M30
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2202 Cliv by Hén ron

("hue kv tién ren

Caphap: GTE XU ZW 1. K H.FE.A.D.

i Chigu sdu cat caa
lat cat cudi cung

Goe digu chinh

Budc ren

F: khai bao = mm 13 vi

tri sau ddu phdy phan

thip phan)

E: khai bdo = inch (5

vi tri sau ddu phdy phan

thap phar

56 hanh trinh (38 1At cdt ren

Chidu =au ren

Khoang cach do thee X gitta didm

ké1 1hue ren va didm bat dau ren (khi

tién ren trén mat true

Cae toa do cda Jdidm k&t thue ren do theo

kich thude tuvet doi hay kich thude chudi

tir diem xudt phat 1

Ren fren gt dru thenh 2-67)

| — Digm xuat phat 1

TT"“““"“““T“ +’7 Diém k&t thic G76
| In Suin ; AL i it phat 2
H ucng thoat ren X |~,-\ iem xudt pha
u Ik\ ) - : : giém xudt phat 3
i 1
RSN
. \\\\ K —d’]
f \_ ’ 1
T e
-t»x—-\jq i ﬂ & 3
; Y \g'i thém bdl dau ren
Digm k&1 / \ | i
thic ren / s PR t—
. Pl ' Wi - ...I
Duong kinh chan ren . Y.t mep ren

\ 45 hay 60°

fivch Don” Ren tién médt tryc
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Kha: bao bude ren thinh 2-68,

hodcE b) c)
al Hinh 2-08

a. F hodc E: b, F ho&c E khi < 457 ¢ F hodc € khi > 45°

Ren frén mdt cén "hinh 2-69)

Digm xudt phat 1
= Diém k&t thuc G75

T DiEm xudt phat 2
\ 5\ Diém xuft phat 3.
LA T
Diem k&t thuc ) i "\1 \
ren y thuyél e ——————— e e _;\QX
-~— 1
\ :
™ In Ml
~ 1 |
\\\ vy ? ¥ |
N W) il
'¥: wWitgi ¢ { . kV\\\L__\ i | {
T T ‘ } ]
e —_—t
4 -2
b 7 & ——Digm pat dau
1 7

Vat mép ren

A 1 ren ly thuy@t
45" hay 80°

i
- I

Hirh 269 Ren trén mit cdn

Can chi y:

1. Nha viee di t6i diém xudt phdat 1 s8 xac dinh dude toa do Z
ciua diém bat dau ren I¥ thuyét. Di€m nay cin ¢d khoang cich so
vl digm bar diu ren thue (2 3 1an bude ren.



ren hhae nhau duge dat vio ty dong, can lva chon nho hon khoang

2 Goae digu chinh A, theo du cdc difm xuit phdt cta cac lat cat

DV o=c vdi gde mA ren.

3. Lénh thodt khai dutng ren duge ddng mach bdi M35 va ngat
mach bai M36. Gde mong mudén cho moi mép vat d di€m thoat ren
cang nhu chigu dai mép vdat mong mudn déu duge xde dinh trong
che do SET UP thinh 2-39 va 2-40 - Phan dich chuyén digm 0).

4. Khi cat ren khong ¢d rdnh thoat ren thi digm két thie ren ¥
thuyét phai nim tho ra ngoai digm hét ren mot khodng bang 2 lan
bude ren,

5. Khi ¢t mat can nguge thay ¢on trong) thi 1 od gia tri am.

6. Khi chay thoiat khoi dutmy ren qud sém s€ khién dao cat ren
& doan lai dao bi mai mon mat sau. Can chu ¥ khi tién ren trong,

Thoat khdi dudng ren

|

|
Digm ket thuc ., =TT -f-rf-f-——---—-f-—>,r’
ren ly thuyét ; T {

v SIS

e

.
s [t

/’ R :, ol
NG R
//// )%’&21@&@, e

. A mn A Al ‘\
Meg vat ren 45 hoaL_G_Dhﬁ\_\)

itiwh 2-70 Thoat khéi dudng ren

Vi du: Ung dung chu ky tién ven thinh 2- 711 Chigu sau lat cat
cudi cung 0.04 mm 50 lat cat ren: §
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fliinh 2-71. Chi tigt gia céng

Chuong trinh co ban:

N3

GY7
GO0
G76
G26
M30

T303 M03

V100 X42

X44 Z4.5 M08

X40.16 Z-48 K0.92 H8 F1,5 A55 D0.04

Tidn »en tromg v {eih riéng 1é G40

Caphap G33 XU ZW_ F E M B.

-lr qénh phu B
[.énh phu M
Bude ren lga chon khai bao
= inch, 5 vi tri sau ddu phay
phéan thap phan
L{dec ren lva chon khai bao = mm,
3 vi tri sau ddu phdy phén thap phan
L1Céc tea d6 cia digm dich do theo kich thudge

tuyét ddi hay do theo chudi



Cat ren trén mat fry thinh 2-72;

Digm xudt phat

Minn 272 CAt ren wén m3l tra

Cat ren trén mat con hinh 2-73

U= Wige: a = arctgiU/W)

Digm dich $

Digm xuat phat

W

IT“*"E

E hay F khi i > 45°

ot 273 CAt ren 1rén mat cén
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B¢ tién ren véi cau lénh riéng 16 G33, ta cho mai dac cat ren
dau tien dén diém bat dau cat ren d dé cao duvng kinh dinh ren.
Trong lénh G33 ta khai bdo digm dich (bang kich thude tuyét ddi
hay kich thudc chudi - xem hinh va), 1a diém dao tién ren phai
ditng lai (di€m két thuc ren).

Vi tri cla didm két thuc ren duge lap trinh (tinh theo digm xudt
phat) la e¢d tinh quyét dinh xem d¢ 1a ren try hay ren con, trén co
sd chi ti€t cing cd hinh ddng ngoai tugng tu. Véi dia chi E hoac F,
ta khai bdo bude ren ( ¥: Faormat 2.3; E:Format 2.5}

Dutng dich chuy&n lap trinh gitta di€ém xudt phat va di€m dich
duge xac dinh thong qua ATC ¢ khai biao dinh dac cit ren. Lénh
phan bi ban kinh dau dao phai duge ngat mach. Ranh thoat ren
phii duge xic dinh theo dang dao tién ren. nghia la trong trudng
hap binh thuimg, didm dich phai co khoang cich dén didm két thue
ren la 2 lan bude ren,

Khi lap lai lat cdr ron, diém xuit phat phai duoc xzae dinh mot
viich phit hap. sas che mdol mot 14t eat ren dude bde dau & vi tr1 0
cua true chinh, dé ta ¢d the yon tam rang moi lat cat ren lap lai
déu hep vdi nhau
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