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Loi mé dau

Trong giai doan phat trién di 1én theo hwéng hién dai hoa, cong nghiép héa sdn xuit cia dat
nuwéc ta hién nay, thi viéc st dung cac loai may méc hién dai thay thé strc lao ddng cia con nguoi la
xu hwdng tat yéu dé ting ning xuat lao déng, tao dwoc nhiéu sdn phdm chit lwong cao phuc vu cudc
s6éng, giai phong sirc lao dong con nguoi.

Trong cdng nghiép dé tao ra cic sdn phdm c6 chit lwong tdt, dd bén cao, mau ma dep va dam
bdo tiéu chuln, phuc vu nhu cau cudc s6ng, phat trién kinh té thi cin phai c6 hé thdng san xuit tw
dong bao gom nhiéu loai may mdc cong nghiép hién dai khac nhau.

May CNC (computer numerical controlled) 1a nhirng cong cu gia cong kim loai tinh té c6 thé tao
ra nhirng chi ti€t phirc tap theo yéu ciu ctia cong nghé hién dai. Phat trién nhanh chéng véi nhirng
tién bo trong may tinh, ta c6 thé bat gap CNC dudi dang may tién, may phay, may cat laze, may cat
tia nwérc ¢6 hat mai, may dot rap va nhiéu cong cu cong nghiép khac. Thuit ngir CNC lién quan dén
mot nhém may méc 16n st dung logic may tinh d€ diéu khién cac chuyén déng va thwc hién qua
trinh gia cong kim loai. Bai viét nay sé thao ludn hai loai may phd bién nhit trén thi tredng hién nay
la may tién va may phay.

Sw tién bd trong may tinh va tri théng minh nhin tao sé lam cho nhitrng chiéc may CNC twong lai
nhanh hon va dé van hanh hon. T4t nhién, gia ctia nhitng chiéc may nhw vay chac chin sé khong ré
va c6 thé vurot qua tAm véi ctia nhiéu cong ty. Tuy nhién, né sé dwa gid ctia nhitng may CNC co ban
thwc hién nhirng chuyén dong 3 truc ban dau xuéng mot mirc dd nhat dinh.

Cac loai may CNC sé c6 mot twong lai bung n6 manh mé. Mot y twdng dang dwoc phat trién la
mot chi€c may c6 truc chinh dwoc treo 1én béi sau thanh gidng vit me bi 16ng vao nhau. Chuyén
dong cua truc chinh dwoc diéu khién béi mot may tinh phic tap c6 kha ning thwc hién hang triéu
phép tinh dé dam bao dwong mikc chi tiét chinh xac

Db 4n nay trinh bay vé qua trinh tinh toan thiét ké hé thdng dan hwéng cho gia cong dudi sw di
chuyén cua 3 truc chinh.

Nhiém vu chinh:

Tinh chon : Vit me bi ,cum 6 d&, dong co, ray dan huéng.
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CHU'ONG I: TONG QUAN VE KET CAU VA HE THONG DAN PONG

CUA MAY CNC
A. KHAI NIEM VE MAY CNC

CNC viét tat cho Computer(ized) Numerical(ly) Control(led) (diéu khién bang may tinh) - dé
cap dén viéc diéu khién bang may tinh cAc may méc khac véi muc dich sdn xudt( c6 tinh 13p lai) cac
bd phan kim khi( hay cac vat liéu khac) phirc tap, bang cach st dung cic chwong trinh viét bang ky
hiéu chuyén biét theo tiéu chuin EIA-274-D, thwong goi ma G. CNC dwoc phat trién cudi thip nién
1940 d4u thip nién 1950 & trong phong thi nghiém Servomechanism cua truweong MIT.

Sw xudt hién clia cdc may CNC da nhanh chdéng thay d6i viéc san xuat cong nghiép. Cac dwong
cong dwgc thie hién dé dang nhw dwdong thang, cac ciu tric phirc tap 3 chiéu cling dé dang thuc
hién, va mot lwong 1én cac thao tac do con ngwdi thwe hién dwgc giam thiéu. Viéc gia tang tw dong
héa trong qua trinh san xuit véi may CNC tao nén sy phat trién dang ké vé chinh xac va chat lwong.
Ki thuét tw dong ctia CNC gidm thiéu cac sai sot va gidp nguwoi thao tac c6 thoi gian cho cac cong viéc
khéc. Ngoai ra con cho phép linh hoat trong thao tac cac sdn phdm va thoi gian can thiét cho thay
d6i may moéc dé san xuat cac linh kién khac. Trong moéi treong san xuit, mot loat cadc may CNC két
hop thanh mot t6 hop, goi la cell, @€ c6 thé lam nhiéu thao tac trén mot bd phin. May CNC ngay nay
dwogc diéu khién truc tiép tir cdc ban vé do phan mém CAM, vi thé mot b phan hay 14p rap cé thé
truc tiép tir thiét ké sang sadn xudt ma khong cin cic ban vé in cua tirng chi tiét. C6 thé n6i CNC la cac
phén doan cta cac hé théng robot cdng nghiép, tirc 1a chiing dwoc thiét ké dé thuwc hién nhiéu thao
cac san xudt (trong tdm gi&i han).

Cac loai may tién CNC phé bién hién nay gom c6:

e May tién CNC

e May phay CNC

e May khoan tia Itra dién CNC

e May cit day, don dap CNC

Uu diém cua may CNC:

So véi cac may cong cu thudng dung, may CNC cé nhiéu wu viét hon, thé hién & cac diém sau:

» Gia cong dwgc nhiéu chi tiét phirc tap hon.

» Quy hoach thoi gian san xudt tét hon.

> Thoi gian lwu thong ngdn hon do tip trung nguyén cong cao hon va gidm thoi gian
phu.

» Tinh linh hoat cao hon.

» DO 16n loat t6i wu nhé hon.
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» Chi phi kiém tra giam.

» Chi phi do phé phdm giam.

» Hoat dong lién tuc nhiéu ca san xuit.

» Gidm s6 nhan cong.

> Hiéu sudt cao.

» Tang nang lwc san xuit.

B. KET CAUMAY CNC:

GOom 2 phan chinh d6 la:

+ Phan chdp hanh: D& may, thin may, ban may, ban xoay, truc vit me bi, 6 tich dung cu, cum truc
chinh va bang din hwéng.

+ Phin diéu khién: cac loai dong co, cac hé thdng diéu khién va may tinh trung tim.

M6 hinh khai quat cia mot may CNC:

PHAN PIEU KHIEN PHAN CHAP HANH
Chuwong trinh diéu khién Phoi
; -Chuyén dong ;
o -\Van tbc
Ban phim
diéu khién Céc co cau diéu khién T Gia cong kim loai
-DK tay — \
-DK tr dong Vit
T -Béo 15i
Tin hiéu Man hinh Chi tiét gia cong

.  PHAN CHAP HANH
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& tich dao  Co céu thay o
dao tw déng Thanh truot dan hudng

Than may
Bang diéu
khién va
man hinh
hién thi
Ban
may
Truc chinh
Ban may
Pé may

1. Théin mdy va dé may

Thuwong dugc ché tao bang cac chi tiét gang vi gang c6 dd bén nén cao gip 10 lan so véi thép va

déu duoc kiém tra sau khi dic d€ dam bao khong cé khuyét tit duc.

Bén trong than may chira hé théng diéu khién, déng co cua truc chinh va rat nhiéu hé théng

khac.

Yéu cau:

- Phai c6 d6 clrng virng cao.

- Phai c6 cac thiét bi chdng rung dong.

- Phai c6 d6 6n dinh nhiét.

Muc dich:

- Phai dam bao do chinh xac gia céng.

- D& may dé do toan bd may tao sw 6n dinh va cin bang cho may.
2. Ban may:

Ban may 1a noi dé ga dit chi tiét gia cong hay d6 ga. Nho c6 sw chuyén dong linh hoat va chinh

xac cia ban may ma kha nang gia cong cia may CNC dwoc tang 1én rit cao, c6 kha nang gia cong

dworc nhirng chi tiét c6 bién dang phirc tap.

Pa s0 trén cadc may CNC hay trung tAm gia cong hién dai thi ban may déu la dang ban may xoay

duoc, n6 cd y nghia nhuw truc thit 4, thi 5 ctia may. N6 lam tang tinh van nang cho may CNC.

Yéu cau ctia ban may:

Phai c6 d6 6n dinh, ctirng virng, dwgc diéu khién chuyén dong mét cach chinh xac.

NGUYEN VAN THUAN
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3. Cum truc chinh:
La noi 1dp dung cu, chuyén dong quay cua truc chinh sé sinh ra luc cit d€ cat got phoi trong

qua trinh gia cong.

- Nguon dong lwc diéu khién truc chinh: Truc chinh dwoc diéu khién béi cdc dong co. Thuwong
str dung dong co Servo theo ché dd vong lap kin, bang cong nghé s& dé tao ra tdc do diéu khién
chinh x4c va hiéu qua cao dwéi ché do tai nang.

Hé thong diéu khién chinh xac goc gitra phin quay va phén tinh cia dong co truc chinh dé ting
momen X0an va gia tdc nhanh. Hé théng diéu khién nay cho phép ngwoi sir dung c6 thé ting téc do
cua truc chinh lén rat nhanh.

- Cac dang diéu khién truc chinh.

Main Spindle Features

NGUYEN VAN THUAN 6
MSSV : 20110841



TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Diéu khién Pai

Diéu khien truc tiép

Diéu khién Banh rang

- Truyén dgng tir dong - Uudiém chinh la n6 - N6 ¢6 kha ning duy
co t6i truc chinh thong co the cai thi¢n dugce tri toc 4o 10000v/p &
qua day dai. toc do truc chinh Ién ché do tai ning

dén 12000v/p
- Tao ra qua trinh lam
viéc ém

- Sur két hgp tot gitra
momen va toc dé tao
ra nhiéu su lua chon
cho ché d6 lam viéc

cua may.

4, Bang din hwéng

Hé théng thanh trwot dan hwéng c6 nhiém vu dan
hwéng cho cac chuyén déng ctia ban theo X,Y va chuyén
dong theo truc Z cta truc chinh.

Yéu ciu cta hé thdng thanh trwot trwot phai thang,
c6 kha nang tai cao do clrng virng tot, khong c6 hién
twong dinh, tron khi trrot.

5. Truc vit me, dai ¢

Trong may cong cu diéu khién s6 ngudi ta thwong k
st dung hai dang vit me co ban d6 la: vit me dai 6c

thwong va vit me dai oc bi:

Torque

e Vit me dai 6c thwdng: 1a loai vit me va dai 6c c6 dang tiép xdc mat

e Vit me dai 6c bi: 1a loai ma vit me va dai 6c c6 dang tiép xtc lan.

6. Otich dung cu

Dung dé tich chira nhiéu dao phuc vu cho qué trinh gia cong. Nho ¢6 6 tich dao ma may CNC cé
thé thuc hién dwoc nhiéu nguyén cong cat got khac nhau lién tiép véi nhiéu loai dao cit khac nhau.

Do d6 qua trinh gia cong nhanh hon va mang tinh tw dong hoa cao.

NGUYEN VAN THUAN 7
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C6 3 dang chinh:

“ip 7. A
-~y | . -~
"3 {13 A2
NG e -/ ) gt
AN ) ,
. N P
',./ IS ‘, ’
4. {1
0 tich dang xich

Revolver dang sao
0 tich dang dia

7. Cac xich ddng ctia may

Tat ca cac dwong chuyén déng dén tirng co cdu chip hanh ctia may cong cu diéu khién s6 déu
dung nhirng ngudén dong luwc riéng biét, bdi vy cac xich ddng hoc chi con 2 loai co ban sau:

- Xich dong hoc tdc dd cat got

- Xich dong hoc ctia chuyén dong chay dao

Viéc tinh toan thiét ké, ché tao dwoc thwe hién theo modun hoa.

Thong thwong cac xich cit got bat ddu tw mot dong co c6 t6c dd thay ddi vo cip, dan dong truc
chinh théng qua mot hop tc dd cé tir 2 dén 3 cap do, nham khuéch dai cic momen cit dat tri s6 can
thiét trén co s& toc do ban dau cta dong co.

II. KET CAU PHAN DIEU KHIEN

1. C&c cum diéu khién chinh trén may CNC

- Cum diéu khién may MCU(Machine Control Unit)

Cum diéu khién dwoc hinh thanh trén co s& thiét bi diéu khién dién ti, thiét bi vao ra va cac
thiét bi s6. N6 dworc coi la trai tim cia may cong cu diéu khién sé CNC.

Lénh CNC thuc hién bén trong bd diéu khién sé thong bao cho mé to chuyén dong quay ding s6
vong can thiét —»truc vit me bi quay ding s vong quay twong rng — kéo theo chuyén dong thing
cuia ban may va dao.

Thiét bi phan ho6i & dau kia ctia vit me bi cho phép kiém soat két thuc I1énh ding khi s6 vong
quay can thiét dwoc thuc hién.

- Cum dan dong(Driving Unit)

Cum dan dong 1a tap hop nhitng dong co, sensor phan hoi, phan tir diéu khién, khuéch dai va cac
hé dan dong. Trong do, dong co va cac sensor phan hoi 1a thanh phan dic trung cho may coéng cu

diéu khién s6 CNC:

NGUYEN VAN THUAN 3
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Cum diéu khién c6 nhiém vu lién két cic chirc ning dé thuc hién di€u khién may, cac chirc niang
bao gom:
+ S6 liéu vao (Data input)
+Xtr 1y s6 liéu (Data procesing)
+ S6 liéu ra (Data output)
+Ghép ndi vao (Machine I/0 interface)
+Phén clirng diéu khién: gdm 6 thanh phan co ban
e May tinh CPU
e Bdnhé RAM, ROM
e Héthong BUS
e Diéu khién trinh tw PMC
e Diéu khién SERVO
e B0 phan ghép néi
2. Cacloai dong co trén may CNC
a. bdng co mot chiéu:
- Uudiém: + Momen khéi dong 16m, dé diéu khién t&c do va chiéu, gia thanh ré.
- Nhuwoc diém: + Dai toc d6 diéu khién hep.
+ Phai c6 mach ngudn riéng.
b. Ddng co xoay chiéu:
- Uudiém: + Cap ngudn tryc ti€p tir dién lwdi xoay chiéu.
+ Pa dang va phong phu vé ching loai, gia thanh ré.
- Nhwoc diém:  + Phai c6 mach cach ly gitra phan diéu khién va phan chip hanh dé€ ddm bao
an toan, momen kh&i dong nho.
+ Mach diéu khién téc d6 phirc tap.
¢. Dong co buorc:
- Uu diém: + Diéu khién vi tri, t6c do chinh xac, khong
cian mach phan hoi.
+ Thwong dwoc st dung trong cac hé thong may CNC.
- Nhuwoc diém: + Gia thanh cao, momen xodn nhd, momen

may nha.
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d. Dong co servo:

Pong co servo dworc thiét ké cho nhitng hé théng hoi tiép
vong kin. Tin hiéu ra cia déng co dwoc néi véi mot mach diéu
khién. Khi ddng co quay, van toc va vi tri sé dwoc hoi tiép vé
mach diéu khién nay. Néu c6 bat ky i do nao ngan can chuyén
déng quay cua dong co, co ciu hoi tiép sé nhan thay tin hiéu ra
chwa dat dwoc vi tri mong muén. Mach diéu khién tiép tuc chinh
sai léch cho dong co dat dwgc diém chinh xac.

Loai dong co nay c6 mot sé dic diém chung nhu sau:

- Momen quan tinh nhé.
- Dic diém dong hoc tét.
- Thuwdng duoc tich hop sdn cam bién do téc d6 hay goc quay.

- (6 dai tin s6 céng tac rong 0+400 Hz.

Hé thong co khi trong may phay CNC 3 truc

NGUYEN VAN THUAN 10
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CHUONG II: TINH TOAN CHON THIET BI DAN BONG HE BAN MAY
CNC

Cac thiét bi dan dong c6 mot vai tro quan trong trong may CNC, 1a nhan t6 chinh ddm bao sw van
hanh va gia cong chinh x4c clia may. Viéc tinh toan lwa chon cac thiét bi din dong 1a mot cong viéc
bat budc va phirc tap v&i nhiéu cong thirc can thiét 14p. Vi vy, dé€ thuln tién cho cong viéc lwa cho
thiét bi dan dong, trong chwong nay ching ta di xay dung cong thirc tinh todn va chwong trinh tinh
chon cac thiét bi dan dong.

Ndi dung chwong nay gom co:

e Tinh chon vit me.

e Tinh chon block, thanh ray dan huéng.

Cac tinh toan dwogc thwc hién theo catalog ctia hang PMI.

®,

< KET CAU BO TRUYEN VITME PAI OC BI

a) Kétciu chung:

B0 truyén vitme - dai 6c thwong dwoc dung trong chuyén dong chay dao ctia may cong cu NC,
CNC va dung trong cac may céng cu chinh nhw may mai, may doa tdc dé va cac loai may khac. Doi
khi con dung trong may tién, may t6 hop, dung trong truyén dan di dong xa, tru va cdc may coéng cu
hang ndng. Ngoai ra con dung trong bd truyén chinh cta cic loai may c6 chuyén dong tinh tién khir
h6i nhw may bao giwdng, may chuot.

Cac wu diém:

- Khac phuc dd ro khép ren, chiu luc kéo véi két cdu ddm bao dd cing virng chiéu truc cao.

- Tén thit do ma sat bé, hiéu suit bo truyén dat t&i 0,9 so vdi vit me dai 6¢ tregtla 0,2 + 0,4.
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BACH KHOA

TRUONG PH BACH KHOA HA NOI
D6 4n mdn hoc : Thiet ké hé thong co khi

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

- Gan nhw doc 14p hoan toan v&i lwc ma sat (bién doi theo téc d6), ma sat tinh rat bé nén chuyén

dong ém.

Hinh 2.2. K&t cdu so bd cia vit me dai 6¢ bi
Két cdu bo truyén vit me - dai 6¢ bi hinh trén bao gébm truc vit me, dai 6c, dong bi

chuyén dong trong vit me - dai 6¢c va 6ng hoi bi ddm bao dong bi tuin hoan lién tuc.
b) Cdc dang profil ren cia vitme va dai oc:
Dang chit nhat (hinh b), dang hinh thang (hinh c), dang ntra cung tron va dang
ranh (dang cung nhon). Dang chit nhat va dang proéfin ren hinh thang cé kha nang tai
thép, chi dung khi may c6 kha ndng chiu tai trong chiéu truc bé va d6 ctirng virng khong
cao.
Dang ntra cung tron (hinh d) dwoc st dung phé bién nhit, ban kinh rinh r2 gin
bang ban kinh vién bi R1 s& giam t6i da (rng sudt tiép xuc, c6 thé chonr2/r1=0,95+0,97,
gid trir2/r1 sé lam ton that do ma sat 1 cach ro rét. Tai goc ti€p xtc bé thi bd truyén c6 dd
clrng virng bé va kha nang tai bé, lwc hwéng kinh sé 1én. Do tang géc ti€p xtc thi kha
nang dao va do clirng virng truyén dong tang va ha thap tén thit do ma sat vi vy khe hé

dwong kinh Ad phai chon dé goc tiép xic dat 45°. Ad = 4.(r2 —r1).(1 —cosa ).

(a) (c)

(b (d)

Hinh 2.3. Cac dang profin ren vit me va 6 bi
Dang ranh cung nhon (a) c6 nhiéu wu diém hon loai cung tron, né con cho phép
truyén dong khong ro hodc chon dwoc dé doi cia dwong kinh vién bi. Con & dang nira

tron mudén khir d6 ro va tao d6 déi déu dung thém dai 6c¢ thi hai dé diéu chinh .
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

I. TINH TOAN LIPA CHON CUM TRUC VIT ME BI TRUC Y

1. Cac thong s6 diau vao
- Loai may CNC : Phay
- Ché&do cat thir nghiém t6i da SVT :
Phay mat dau
Dao c6 8 lwdi (z=8), duwong kinh D= 80mm
Tiéu chuln quoc gia: JIS
Vat lidu SUS440C
Grade 4040
Vén téc : v=100m/ph
Chiéu siu cit : t= 0,8mm
Lwong chay dao phut : F=900mm/ph
- Khéi lwgng 16n nhit cda chi tiét : M=400KG
=> W=400kgf=4000N
- Tronglwgng ban ga truc Y : Wy,=2300N
- Vantoc chay 16n nhit khi khéng gia cong : V1=18m/ph
- Vantoc chay 16n nhit khi gia cong: V2 = 12m/ph
- Gia tdc hoat dong 16n nhat ctia hé théng : a=0,5g=5m/s?
- Thoi gian hoat dong : L= 25000h ( khoang 8,6 nam)
- T6c do vong dong co : Npax = 2000rpm
- Do chinh xac vi tri khéng tai: £0,03/1000mm
- Do chinh xaclap : £0,005mm
- Do léch truyén dong: +£0,02mm
- Hé s6 ma sat tron bé mat: u =0,1

NN N N N

2. Bwdcvit me(l)

Vv Vi 18000
| > 2= = = = 9mm

Nmax  Nmax 2000
= Chonl=10mm

3. Lwc cat chinh cta may(F,,)

D& tim lwc cit chinh cia may ta st dung cong cu trén website www.coroguide.com .
. Tinh todn va chon thong sé dau vao dé dién vao cong cu :
- Feed per cutting edge (F,)- Lwong chay dao rang
+ Tdc d6 quay cua dong co quay dao :
__1000v__1000.100 . h
n=——=—-0- =397,89 (vong/ph)
+ Lwong chay dao vong :

F 900 \
= ;—397’89—2,3 (mm/vong )
+ Lwong chay dao rang :
F,=S/8 = 0,28 (mm/rang)
( Theo cong thirc trong cuén S tay CN-CTM tép 2-trang 26 )
- Working engagement (ae) & working engagement start (aei)
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Chon ae & aei sao cho : ae + aei = D, = 80mm
Ta chon:ae =80mm, aei =0
- Mayjor cutting adge angle (K,) : thuong chon K, = 60°

Sau khi tinh toan ,lwa chon két hop véi cac thong s6 dé cho ta dién vao bang cta cong cu ta
dwoc két qua nhw trong hinh :

L] Milling, General milling - Inserts with straight cutting edges - Google Chrome = | B |G
& www.coroguide.com/CuttingDataModule/CDMMilling.asp
File ] Calculation formulas! Hel
SANDVIK i
~
Workpiece material Cutting data recommendation
Mational standard Cutting speed (vc): 120 m/min
JIS v _
Drencmination Hardness Spindle speed (n): 472 rpm
sUS440C v * 270 HB Feed speed (vf): 1057 mm/min
EarEmEn: IEIEE Cutting power for removal of chips (Pc): 3.5 kW
4040 =
Metal remowval rate (Q): 68 cm3 min
Parameters {choose either fz, hex or hm) X
; Feed per cutting i maximum chip Average chip Cutting torgue (Mc): T Mm
“edge (fz): thickness (hex): thickness (hm):
0.28 mm 0.24 mm 0.16 mm
i, Cutting diameter (Dc): 80 mm
4 Major cutting edge angle: [K?’) 60 ®
Number of effective edges (zc): a8 pcs
i, Cutting depth (ap): 0.8 mm
i, Working engagement (ae): 80 mm
i, Working engagement start {aei): mm
=< Back * Metric Inch Calculate

——— = —

M.= 71Nm.=> F,, = 2.M./D.= 2.71/0,08 = 1775N = 177,5 kgf

4. Tinh toan lya chon truc vit, 6 1dn cho ban mdy di chuyén theo truc Y

4.1. Diéu kién lam viéc va cdc thong sé dwrgre tinh chon
»  DPiéu kién lam viéc

- Lwc chéng truot : Fy = p.(M + W,) = 0,1. (4000+2300) = 630N = 63 kgf

» Cacthdéng s6 dworc tinh chon :

Loai & bi

C4p chinh xac

Do 1éch vi tri vi nhiét

M6 men dong co

ANANENEN
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

4.2. Chon truc vit 6 bi
4.2.1. Tinhtodn luc doc truc

Fa: Axial load
Motion direction
W»
Sliding resistance
—‘_'_ 1
| |
— W1

-

<> Cac thanh phan trong céng thirc :
+ Luwc cdt chinh cia may : F,, = 1775N = 177,5 kgf
+ Luc cat theo phwong z ( phwong thang ditng ) : F,, = 0
+ Hé s6 masatlan: 0,1
+ Khéi lwgng téng cong : m= M + W, =630 kg
+ Lwc chong khong tai : f = 63kgf = 630 N

+ Gia tdc trong treong : g= 10 m/s?

@,

<& Tinh cac lwc doc truc

o Tangtdc (vé phia sau): Fa1 = pmg + ma + f = 0,1.630.10 + 630.5 + 630 = 4410 N =
441 kgf
o Chay déu (vé phia sau): Fa= umg + f = 0,1.630.10 + 630 = 1260 N = 126 kgf

o Gia cong (vé phia truwédc): Fas = Fn+ p(mg + Fny) + = 17754 0,1.(630.10+ 0 ) +
630 = 3035 N = 303,5 kgf
o Giam téc (vé phia trwdc): Fau = pmg - ma + f = 0,1.630.10 - 630.5 + 630 = -1890N
= 189 kgf
= Luwc doc truc 1&n nhat khi khong gia cong : Fimax = 4410 N = 441 kgf
= Luwc doc truc 1én nhat khi gia cong : Famax = 3035 N = 303,5 kgf
+ Lyc doc truc trung binh :
Pl YF .ty 3|Fi e Nimax-T1 + FamaxN2max-T2
m =

Z n;. ti B Nlmax- Tl + NZmax- TZ

Trong dé:
¢ Fimax Famax: Lirc doc truc 1é6n nhit khi khong gia cong va gia cong

®  Nimax, Namax: TOC d0 quay 1on nhat cda truc khi khong gia cong va gia cong

NGUYEN VAN THUAN 15
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

e Ty, T2: Thoi gian may hoat dong & ché dd khong tai va ¢ tai

Bang lwc doc truc va phan tram twong &ng:

Axial load Rotation speed Time Ratio
(kgf) (rpm) (secor %)
Fimax =4410N 1800 30
F2max=3035N 1200 70

o l® 44103 x 1800 x 0,3 + 30353 x 1200 x 0,7
my = 1800 x 0,3 + 1200 x 0,7

= 3698 N = 369,8kgf

( Trong phan tinh lyc doc trung binh nay ta 1y Fi & 2 trwong hop khi khdng gia cong va khi gia

céng . V&i cac ti 1€ thoi gian 1an lwot 30% & 70% , ta xét trong giai doan 6n dinh cia may nén Ni la
nhw nhau tai cac thoi diém .)

4.2.2. Tinh toan tai trong (C,, Cy)
v’ Tdi trong tinh :
Cac cong thirc tinh twong &ng:
Co = £5. Famax
Trong dé:
Co: tai trong tinh
£: hé s6 bén tinh, véi may cong cu fs = 1,5 - 3 (chon fs = 2)
Famax: ltrc doc truc 1én nhat tac dung 1én vitme
Cox = 2.4410=8820N
v Tdi trong dong:
V&il= 10 mm => Vin toc quay danh nghia la:
Nm=V1/1=18000/10 = 1800 ( vong/ph)
> C, = (60 * Npp * L) /3 % Fina % fiy * 102
= (60 *1800 *25000)1/3*369,8* 1.2 * 102
= 6179 kgf.

4.2.3. Chon kiéu bi
Néu dj cirng cin dworc wu tién nhiéu nhat, d hao phi chuyén déng khéng qud
quan trong, theo do cdc théng so kich thwréc sé dwoc chon /a :

+ O bi loai lwu chuyén : bi bén ngoai
+ Kiéu : FDWC
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

+ S6 dong lwu chuyén : Bx 3

4.2.4. Chon ban kinh truc vit
L= tong chiéu dai di chuyén max + chiéu dai dai 6¢,6 bi/2 + chiéu dai vung
thoat = 1000 + 100 4+ 200 = 1300mm
Kiéu 6 bi l1a 1ap chidt & ca hai dau ->f=21,9
Chon tdc d6 quay cho dong co khoang 80% so véi toc dd quay gidi han nén ta co :
n=80%. Nmax = 80%. 2000 = 1600 vong/ph.

= Ban kinh truc vit:
nL? _ 1600.13002
dr=— 1077 = ————10"7 = 12,35mm
f 21,9
4.2.5. Chon series

Tl cac tinh toan trén ta chon series :

Loai truc vit me : 45-10B3-FDWC
Pudong kinh truc : 45 mm

Buéce vit : 10mm

Q(oil hole) Q(oil hole) rs
W z
Ll

> [HE=T

i [L1) ]
W~ il
/L

5
GA £ D g6

i it
GD D
Effecti . .
Screw size ve Bf gi%::ig[ Nut Flange Fit Bolt houllle Stlsf:ne
turns
Ban o I;’l’: Static
DIA. o
0.D. Lead (1x10° Dg6 L A T W G H 8 X Y Z Q kgm H
REV.)
Ca Co
2.5x2 2850 9870 123 w151
6 3.969 2553 4035 14800 80 150 114 15 96 48 96 15 9 14 85 PTL8 22
2.5x2 3650 11780 158 w155
, 8 4.762 253 5175 17670 85 206 127 18 105 52 104 20 11 17.5 11 PTL8 228
- 2.5x2 5480 15700 180 . 163
10 6.35 3503 7760 23550 88 213 132 18 110 50 100 20 11 17.5 11 PTLS 230
2.5x1 3550 8950 140 an 83
12 7144 2500 6440 17900 99 210 132 18 110 50 100 20 11 17.5 11 PTL8 165
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

4.2.6. Chiéu dai truc vitme
Chiéu dai truc vit me sau khi chon truc:

L= tong chiéu dai dich chuyén + chiéu dai dai 6c + chiéu dai viing thoat =
1000 + 243 + 200 = 1443mm => 1450mm

4.2.7. Kiém tra sobd
+ Tuébi tho lam viéc :

3
Lt=( ca ) 106, —=

Frny -fw 60 Ny,

3
7760 1
= (—) 106 .
369,8.1,2 60.1800

= 28255h > 25000h

+ Tdc do quay cho phép:

45
14502 °

n=f.§.107= 21.9. 107 = 4687 vg/ph.

4.2.8. Chon do6 chinh xac dai
DG chinh xdc ci tri yéu cdu la : +0,03/1000mm

Chon cip chinh xac v&i do 1éch & d6 bién dang tich luy la :

Cap chinh xac: C4
E =0,025/1250mm
E=0,018mm

4.2.9. Do dich do thay déi nhiét d6 ( murc didu chinh 3°C)
4+ D6 dich do nhiét:

ALg=p.0.L=12.106.3.1450 = 0,05mm.

+ Ban kinh 16i ren cida truc vit-me:

dr= 45+1,4- 6,35 = 38,05 mm ( tra trén catalog PMI )
+ Luc gay ra:

ALg .E.m.dr? _ 0,05.2,1.10*.1.38,05%
4L N 4.1450

Fe == ALG . Ks == == 823kgf

4.3.Chon dpng coochoban Y :
- T6c d6 vong 1én nhit : 2000 vong/phut
- Thoi gian can thiét dé dat téc d6 16n nhat 0,9s (tw chon dwa trén do thi dich
chuyén - hinh vé)

NGUYEN VAN THUAN 18
MSSV : 20110841



TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA
N (m/mmin)
x=1000mm
20
t4 =0,9s
t5
D @\ | w-oss
0 t (sec)
t1 =0,9s
t2 ®» G
t3 =0,9s

Fig.10.4 Porterage apparatus v-t diagram

4.3.1. Momen quan tinh khoi
v' Trén truc vit-me:
p mX78x1073

GD? = 5 X D*x L = 5 X 4,5* X 145 = 182(kgf.cm?)

v Trén phan dich chuyén
2 2

l 1
GDZ =W (E) = 630 X (E) =16 (kgf.cm?)

v" Trén phan ghép noi
cp2 =P xmxl'xD"* 78x107%xmx(3D) x (1,7D)*
B 32 B 32
_78x107% x 7 x (34,5) x (1,7.4,5)*
B 32
D la dwong kinh truc vit, I 1a chiéu dai n6i truc
v" Téng md men quan tinh
GD? = GDZ + GDZ, + GD? = 182 + 16 + 35,4 = 233,4(kgf.cm?)

= 35,4 (kgf.cm?)

NGUYEN VAN THUAN
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

4.3.2. MO men phat dong

Thoi gian danh cho qua trinh c6 gia téc 1a rat ngan, do d6 & day ta chi tinh toan
cho giai doan chay déu ( chiém phan 1én thoi gian gia cong )
v" M0 men dat tredc :

oo Fao XU 147X
p = >y = 0 >r = /(kgf.cm)

Trong dé : k = 0,3; Fyg = Fpax/3 =441/3 = 147kgf
v" M6 men do lwc ma sat
Fomax X1 441 %1
= mxn 2mx09_  Skgf.cm)
v Do d6, momen phat déng can thiét bang tong momen dit truwedc va
momen can thiét khi gia céng:
T, =Tp+ T, =78+ 7 =85(kgf.cm)

4.3.3. Chon dong co

Chon dong co servo dé diéu khién quy dao chuyén dong theo truc Oy

Cac dit liéu cho tinh chon dong co :

° Chon vit-me c6 buéch = 10mm

o Hé s0 ma sat trwot gitta thép va gang ta chon u =0,12

. Gia tdc trong treomg g = 10 m/s?

. Khoi lwgng ctia phan dau dich chuyén la m = 630 kg

o Goc nghiéng cuatruca=0".

. Ti s0 truyén giam toc i = 1. (Do chon phwong an dong co noi truec tiép
véivit-me khong qua hép giam toc)

) Hiéu suit cia may chonn = 0,9.

o Lwc cat16n nhat Fy, = 1775N = 177,5 kgf
. To6c d6 quay 1dn nhit cia dong co 2000 vg/ph

v Tinh m6 men ma sat :
m.g.u.h.cosa _ 630.10.0,12.0,01.cos(0
My = Toilcose © = 1,3N.m
2.mw.in 2.11.1.0,9
v Tinh tinh m6 men chdng trong lwc cia két cau
mxgxuxhxsina
My, = o : =0
2XTTXIXN
Vi co cAu nam ngang nén a = 0 hay M,,,= 0
4 Tinh van toc dai

V&i deong kinh truc vit dwoc chon la 45mm,ta c6 :

_nXDXn_nX45X2000
Vmax = £07571000 60 x 1000

=4,7m/s

v Tinh m6 men may
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA
M _ h X F, _ 0,01 x 1775 — 07N
mach = S i X Uy 2T X 1x09x47 LT
v Tinh m6 men tinh
Mstat = MfTiC + MWZ + Mmach = 1,3 + 0 + 0.7=2N.m
v Tinh t6c d0 quay cia motor :
v, xXi 471

= Dwa vao mé men tinh cia ddng co va téc d6 cia motor, t chon loai
dong co AM 1400C cua hang ANILAM - www.anilam.com c6 momen khéi
dongla 13 N.m va téc d6 quay 1én nhit1a 2000rpm nhw hinh dwéi :

biéu klén : Nmotor = Nnoml

Mmotor = Mstat

Model Number Stall Torque Rated Speed P/N
(100 K)
AM 1400C 13.0 Nm 2000 rpm 34100420
Table 7-30, AM 1400C Series - Specifications (ny=2000 rpm)
AM 1400C AM 1400CB
(Without Brake) {With Brake)
P/N 34100420 34100421
Rated Voltage Uy 305V
Rated Power Output Py 2.3 kW
Rated Speed ny 2000 rpm
Rated Torque (100 K) ™' My 11.0 Nm
Rated Current (100 K) ™ Iy 6.0 A
Stall Torque (100 K) ™ Mg 13.0 Nm
Stall Current (100 K) ™ I 7.2A
Maximum Current (for < 200 ms) lnax 30.0 A
Maximum Torque (for < 200 ms) Mpax 43.5 Nm
Pole Pairs PZ 4
Weight m 30.86 b 32.191b
14.00 kg 14.60 kg
Rotor Inertia J 43.00 kgem? 43.60 kgem?
Rated Voltage for Brake Ug, 24 VDC
Rated Current for Brake lg, 0.7 A
Holding Torque for Brake Mg, 11.0 Nm
(100K) ™ 100 K is the temperature difference in Kelvin's between the ambient

temperature and the motor temperature.
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

4.3.4. Kiém tra thoigian can thiét dé dat duoc van tdc cuc dai
Thoi gian can thiét dé dat dwoc van téc cwc daila :
g ZL
STy - T *760
Trong dé : ] 1a tdng md men quan tinh. (Momen tinh todn + momen cho b&i dong
co - Rotor Inertia | )
Ty=2.Ty ,(Ty>T)
Ty, l1a m6 men quay
f1a hé s6 an toan ( chon theo kiéu & 1ap )
Thay s6 vao ta duwoec:
_(233,4+43).107* _ 2m.2000
a7 211-85.10.1072 60

ta

X 1,2=10,5<0,9s => thod min

4.3.5. Tinh todn Ung suat tac dung |én truc vit

F_F 4410 x 4 N N
== , 8( 2) = 3,88 X 10°(—)
m m

_Z_ndr2/4_nx38,052:38

Tmax =T, = 85kgf.cm = 8500N.mm
ndr* _mX 38,05%

_ _ _ 4
== = 205787mm
Twax X7 8500 % 22,5 ( N ) N
= = = = 1 6
’ ] 205787 93 \mz) = 093 X 10°C3)

N
Omax = V02 + 12 = 3,99 X 10°(=—)

4.4. Tinh tdi trong to1 han cuia truc vit

b JUNEL_drt o 3805
T T = “9214502

=> Do viy, truc vit-me ddm bao an toan

X 103 = 20239kgf > Fpay = 441kgf

4.5. Tinh chon cum & l4n, khép néi
4.5.1.Cum 6 l&n
a. Chond'lan

Trong co cdu ban Y tdi trong chu yéu tic dong 1én 2 ray dan hudng, do dé ma luc tic dung theo
phuwong vudng Ién co cdu truc vit me la khong ding ké hay noi cich khdc khi tinh todn dén &' lan
truc vitme chi dé y dén luc doc truc tdc dung Ién truc vit me. Tuy nhién trong qud trinh hoat déng
xdy ra hién twong rung trong co cdu, do do yéu td dinh tam cing quan trong, do viy

=> chon 6 do chan 1 diy cho truong hop nay
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

ol

—;|
—
[

2 Tz\

0 Dy dg '>" d dy

e Tinh todn kha nang tai dong:

1
C=0Q.Lm

e Tinh toan kha nang tai tinh:

Co = Qo Lin
Trong do:
m = 3 d6i véi 6 bim=10/3 véi 6 dia.
L: tudi tho ctia 0 1an dworc tinh theo cong thirc:
L=60.10"%n.L, = 60.1076.1800.25000 = 2700(triéu vong)

Q: tai trong déng cua 6 lan dwoc tinh:

Q=XV.E+Y.F).Ks.K;
Qo: tai trong tinh cta 6 lan dwoc tinh:

Qo = (Xo.V.E. + Yy.F). Ky. K,

Ka = 1,1 (chiu va dap nhe, chiu tai ngin han va t&i 125% so v&i tai trong tinh toan: may cit kim
loai, dong co cdng suit nho va trung binh)

Kt =1 (nhiét do <1059C)

Taco:

m =W, + M =230 + 400 = 630 (kgf)
Lwc doc truc trung binh: Fm = 3698N

Xét truong hop ban Y chay vé phia 6 bi C,D
Luc tac dung 1én 6 A, B, C, D:
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Ra=Rs=Rc=Rp=m.g/4 =630.10/4 = 1575 N

Dwa vao dwong Kinh truc vitme va téc dd quay ctia dong co ta chon so b thong s6 ctia 6 1in ma
7308 BEP theo hang SKF (www.skf.com ) nhw sau :

Principal dimensions Basic load ratings Fatigue load limit Speed ratings Mass Designation
dynamic static Reference speed Limiting speed
d D B (o Co B * SKF Explorer bearing
mm kN kN r/min kg
40 S0 23 46,2 30,5 1,13 9000 9000 0,61 7308 BEP
B 23
r3.4min 1 Yamax 15 . Tpmax 1

I i I = e 15
D S0 r . [ Yamax 15 I ramlax :
Dy 716 T Damax 81 | Diicer 8 I |
: d 40
dy 436 l o da]hin 48 J Dbmax 844

Calculation factors
ke 0,1

ka 186

e 1,14

X 035

Y 057

Yp 0,26

a 39

Kha nang tai dong: C. = 46,2 KN
Kha nang tai tinh: Co,r = 30,5 kKN
Noi luc doc truc Fsi ctia 4 6 1a nhu nhau:
Fsi=e.Ri=1.14.1575=17955N
Luc doc truc tac dung 1én cac 6 bi:
- V660 A: Y Fuy = Fyp + Fpg/2 = —1795,5 + 3698/2 = 54 N
suy ra: Faa = 17955 N
- Vé6i 6 B: YF,; =Fp5+FE,,/2=17955+3698/2 = 3644 N
suy ra: Fag = 3644 N
V6i 6 C: Y. Fye = Fye + Fpg/2 = —1795,5 + 3698/2 = 54 N
suy ra: Fac =1795.5 N
- V6idD: YF,p =Fp+E,./2 =1795,5+ 3698/2 = 3644 N
suy ra: Fap = 3644 N
Fa = max( Faa, FaB, Fac, Fap ) = 3644 N

Kiém tra:
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA
Mat khac :
Fumax 3644
1/.1%,3_1575_‘2’3>1’14
Tw bang :
. " Single, DT DB or DF
Contact ”E’:i ¢ | Fi/JF.=¢ | F.JF.>e¢ | Fu/F.=¢ | F.JJF.>e
Angle | Cor XY | X | Y | x]7vY | XY
01781038 | 1 | 0 |044|147| 1 |1.65|0.72|2.39
03571040 1 | 0 |044l140| 1 157072228
07141043 1 | 0 |044al130] 1 |1.46]|072]2.11
igo | 107 (046 1 | 0 [044[1.23| 1 |1.38]0722.00
143 1047 1 | 0 |044l119] 1 |134]072]1.93
214 1050 1 | o |o044|112| 1 |126|072| 182
357 1055 1 | 0 |044|1.02| 1 |1.14|072|1.66
535 |056| 1 | 0 |044|100| 1 |112]072]1.63
25° | — 1068 1 | 0 0411087 1 (092067 ]1.41
30° | — 0801 17 | 0 [039]076] 1 10781063124
40° | — 144 1 | 0 |[035]057] 1 [055/057]093

*For , use 2 for DB, DF and 1 for DT

Chon:X=10,35vaY=0,57
Tinh tai trong dong:
Q =(0,35.1575+ 0,57.3644).1,1.1 = 2891,163N
Kha nang tai dong:
Cq = 2891.163 X 2700% = 40259 N < C, = 46,2kN
Tinh tai trong tinh:

Xac dinh hé 56 Xo , Yo :

Contact oingle, DT
Angle X0 Yo
15° 0.5 0.46
25° 0.5 0.38
30° 0.5 0.33
40° 0.5 0.26

Suyra:Xo=0,5;Y0=0,26
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Tinh tai trong tinh:
Qo = 0,5.1575+ 0,26.3644 = 17349 N
Kha nang tai tinh:

1
Co = 17349 x 27003

= 24158N < C,, = 30,5kN
Vay lwa chon 6 bi phtu hop véi kha nang tai
b. Chon goi do

Do yéu ciu cta co ciu cung v&i sw tham khado cac nguon tai liéu vé chon gbi d& em chon 2 goi d&
déu 1a loai gdi c6 dinh nham han ché sy di chuyén doc truc theo tiéu chuin ctia hang SKF.

Véi cd sé @€ lwa chon dwa trén dwong kinh truc vitme va tai trong doc truc la chinh, em xin chon
g6i mang ma FSNL 511-609. ( O day c6 mot chut twong dong giita vong bi tw lwa va vong bi d& chin
nén goi do cling c6 sw twong thich véi vong bi dé chdn nhw tinh toan).

Dy 67
Ny
N 20_-
/ @ \ G 12mm Ny 15 Y »
.I_.. N
\ _—@ o [y 35

ﬁ
S
%
e
!

0

4.5.2. Chon khdp ndi

C6 rat nhiéu loai khép noi dé ta lwa chon cho bai todn nay nhwng trén co s& tham khao tai liéu
va thwe nghiém tir cAc hang san xuit em xin chon loai khép ndi 1a loai khép néi truc loai truc bu chir
thap c6 dém .
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

T 3 4 2
s 32

1 \ -

Hinh 16-5. Néi truc chit thap

( tham khao cudn “Tinh to4n thiét ké hé dan dong co khi - Lé Van Uyén tip 2” - trang 55 ).

C6 thé chon thong s6 cho loai khép néi truc chit thip nay can cir theo dwdong kinh truc vitme va

theo gia tri m6 men kh&i dong ciia dong co. ( xem thém & muc thong s6 ciia dong co AM-14000).

Trén co s& dé em chon théng s6 cho khép néi nhw sau :

[T) N.m v';;;;h d D D, L h a
17 8200 15 + 20 70 50 84 20 35
79 5700 25 + 28 100 60 124 20 55
210 4700 30 + 35 120 75 149 25 - 65
320 4000 40 + 45 150 90 184 30 95
670 3200 50 = 55 180 110 224 40 90
900 2700 | 60 + 65 220 130 254 45 110
1700 2200 70 =75 250 150 274 50 130
2050 1900 80 + 85 290 170 304 60 150
II. TINH TOAN LIFA CHON CUM VIT ME BI TRUC Z
1. Cacthéng s6 dau vao
- Loai may CNC : Phay
- Ché&do cat thit nghiém t6i da SVT :
v Phay mat dau
v Dao c6 8 lwdi (z=8), dwong kinh D= 80mm
v' Tiéu chuin qudc gia : JIS
v Vatliéu SUS440C
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BACH KHOA

TRUONG PH BACH KHOA HA NOI
D6 4n mon hoc : Thiét ké hé thong co khi

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

Grade 4040

Van t6c : v=100m/ph

Chiéu sau cit : t= 0,8mm

Lwong chay dao phtt : F=900mm/ph

- Khéi lwgng 16n nhét cda chi tiét : M=400KG

=> W=400kgf=4000N

- Tronglwong ban ga truc Z : W,=1550N

- Vantoc chay 16n nhit khi khéng gia cong : V1=18m/ph
- Vantoc chay 16n nhit khi gia cong : V2 = 12m/ph

- Gia tdc hoat dong 16n nhat ctia hé théng : a=0,5g=5m/s?
- Thoi gian hoat dong : L= 25000h ( khoang 8,6 nam)

- To6c do vong dong co : Npjax = 2000rpm

- D06 chinh xac vi tri khéng tai: +£0,03/1000mm

- D06 chinh xaclap : £0,005mm

- Do léch truyén dong: +0,02mm

- Heé sé ma sat tron bé mat: u =0,1

SNRNENEN

2. Buécvitme (1)

| > Vmax _ V1 _18000_

9mm

Nmax  Nmax 2000
= Chonl= 10mm

3. Luc cit chinh ctia may

D& tim lyc cit chinh cia may ta st dung cdng cu trén website www.coroguide.com .

Tinh todn va chon thong sé dau vao dé dién vao cong cu :
- Feed per cutting edge (F,)- Lwong chay dao rang
+ Toc d6 quay ctiia dong co quay dao :
1000v__1000.100 .
= =397,89 (vong/ph)
+ Lwong chay dao vong :

F__ 900 N
= ;=397‘89=2,3 (mm/vong )
+ Lwong chay dao rang :
F,=S/8 = 0,28 (mm/rang )
( Theo cong thirc trong cuén S tay CN-CTM tép 2-trang 26 )
- Working engagement (ae) & working engagement start (aei)
Chon ae & aei sao cho : ae + aei = D, = 80mm
Ta chon : ae = 80mm, aei =0
- Mayjor cutting adge angle (K,) : thuong chon K, = 60°

Sau khi tinh toan ,lwa chon két hop véi cac thong s6 dé cho ta dién vao bang cla
céng cu ta dwoc két qua nhw trong hinh :
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TRUONG PH BACH KHOA HA NOI
D6 4n mdn hoc : Thiet ké hé thong co khi

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

BACH KHOA
-
| Milling, General milling - Inserts with straight cutting edges - Google Chrome 5]
[ www.coroguide.com/CuttingDataModule/CDMMIilling.asp
File ] Calculation formulas! Hel
SANDVIK i
Workpiece material Cutting data recommendation
National standard Cutting speed (vc): 120 m/min
JIS v )
Denocmination Hardness Spindle speed (n): 472 SE
SUS440C v * 210 HEB Feed speed (vf): 1057 mm/min
EElETEE IS Cutting power for removal of chips (Pc): 34 ke
4040 -
Metal removal rate (Q): 68 cm3/min
Parameters (choose either fz, hex or hm) .
4 Feed per cutting L Maximum chip Average chip Cutting torque (Mc): 71 Nm
~edage (f2): thickness (hex): thickness (hm):
0.23 mm 0.24 mm 0.16 mm
i, Cutting diameter (Dc): a0 mm
& Major cutting edge angle: (x?’) 60
Number of effective edges (zc): i pcs
i, Cutting depth {ap): 0.8 mm
i, Working engagement (ae): a0 mm
i working engagement start (aei): mm
<< Back * Metric Inch Calculate
— -—— = —

M= 71Nm. => F,,, = 2.M./D.= 2.71/0,08 = 1775N = 177,5 kgf

4. Tinh toan lya chon truc vit, 6 1dn cho ban méay di chuyén theo truc Z
4.1. Diéu kién lam viéc va cdc thong sé dwrgre tinh chon
»  Piéu kién lam viéc
- Lwcchong trwot : F, =p . W, =0,1. 1550
= 155N = 15,5 kef
* Cacthdéng s6 dworc tinh chon :
Loai & bi
Cap chinh xac
Do 1éch vi tri vi nhiét
M6 men dong co

ASRNENEN

4.2.Chon truc vit 6 bi :
4.2.1.Tinh toan luc doc truc
% Cac thanh phan trong céng thirc :

+ Luwc cdt chinh ctia may : F,, = 1775N = 177,5 kgf

+ Luwc cét theo phwong z ( phwong thang ding ) : Fp,, =0
+ Hé s6 masatlan: 0,1

+ Khéi lwgng tong cong : m= W, =155 kg

+ Lwc chong khéng tai: f = F,= 15,5 kgf = 155 N
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BACH KHOA

TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

+ Gia t6c trong trwomg : g= 10 m/s?

-+ I —
g
]
8
s
o
=
118
=
w [
3 g
] i I a
& I
s

R/

¢ Tinh cac lwc doc truc
o Tingtdc (dilén): Fa = mg + ma = 155.10 + 155.5 = 2325 N = 232,5 kgf
o Chay déu (dilén): F.,=mg = 155.10 = 1550 N = 155,5kgf

o Giacong (dilén): Fa3 = Fz + pFm + mg = 0+ 0,1.1775 + 155.10 = 1727,5N =
172,75 kgf
o Gidm téc (dilén): Fas = mg - ma = 155.10 - 155.5 =775N = 77,5 kgf
= Luwc doc truc 1&n nhat khi khong gia cong : Fimax = 2325 N = 232,5kgf
= Lwc doc truc 1én nhat khi gia cong : Fomax = 1727,5 N = 172,75 kgf

* Lurc doc tryc trung binh :
Pl Y F3n.t; _? F3 0 Nimax-T1 + Fap0xN2max- T2
" Z n;. ti Nlmax- Tl + NZmax- TZ
Trong dé:

¢ Fimax Famax: Lc doc truc 1é6n nhit khi khong gia cong va gia cong
®  Nimax, Namax: TOC d0 quay 1on nhat cda truc khi khong gia cong va gia cong
e Ty, T2: Thoi gian may hoat déng & ché d6 khong tai va cé tai

Bang lwc doc truc va phén tram twong (ng:

Axial load Rotation speed Time Ratio
(kgt) (rpm) (sec or %)
Fimax=12325N 1800 30
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

F2max=17275N 1200 70

= sz — ?;/23253><1800><0,3+1727,53><1200><0,7 — 2004’7 N = 200,47kgf

1800%0,3+1200%0,7
( Trong phéan tinh lwc doc trung binh nay ta 1ay Fi & 2 treong hop khi khong gia cong va khi gia
cong . Vi cac ti 1é thoi gian 1an lwot 30% & 70% , ta xét trong giai doan 6n dinh cia may nén Ni la
nhw nhau tai cic thoi diém .)
4.2.2. Tinh toan tai trong (C,, Cy)
v Tdi trong tinh :
Cac cong thirc tinh twong &ng:
Co = £;. Famax
Trong do:
Co: tai trong tinh
£: hé s6 bén tinh, véi may cong cu fs = 1,5 - 3 (chon fs = 2)
Famax: ltrc doc truc 1én nhat tac dung 1én vitme
Co=2.2325=4650N
v Tdi trong dong:
Vé&il= 10 mm => Vin t6c quay danh nghia la :
Nm=V1/1=18000/10 = 1800 ( vong/ph)

> C.=(60.N,,.L)3 Fua. f,,.102= (60 .1800 . 25000)1/3.200,47 .1,2 .102 =
3349,8 kgf.

4.2.3. Chon kiéu bi
Néu dé cirng cin dworc wu tién nhiéu nhat, do hao phi chuyén déng khong quad
quan trong, theo do cdc théng so kich thwdc sé dwoc chon /a :

+ 0 bi loai lwu chuyén : bi bén ngoai
+ Kiéu : FDWC
+ S6 dong lwu chuyén : Bx 2

Qjoil hole) Q(oil hole) Q(oil hole)
0—17-30. -
Oy

r o ﬂié s ]
oDgb | 4D D
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BACH KHOA

TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

4.2.4. Chon ban kinh truc vit

L= téng chiéu dai di chuyén max + chiéu dai dai 6¢,6 bi/2 + chiéu dai ving
thoat = 1000 + 100 + 200 = 1300mm

Kiéu 6 bi l1a 1ap chit & ca hai dau ->f=21,9

Chon toc dd quay cho dong co khoang 80% so véi toc do quay gi¢i han nén ta cd

n=80%. Nmax = 80%. 2000 = 1600 vong/ph.

= Ban kinh truc vit :

nL? 1600.13002

dr=—. 107" = .1077 =12,35mm
f 21,9

4.2.5. Chon series

Tir cac tinh toan trén ta chon series :

Loai truc vit me : 40-10B2-FDWC
Puwong kinh truc : 40 mm

Buwdc vit: 10mm

. Effectiv] BASIC RATE . . Stiffne
Screw size Bail | ms |__LOADIah Nut Flange Fit Bolt Qil hole B
DIA circuit |Dynam  Static
0.D. | Lead ’ (1x10° Dgb L A T w G H 5 X Y z Q kgfipm
Ca Co
19x2 | 3370 | 5335 " n
a0 2541 2880 6950 131 . Ll
10 6.39 25 5220 13900 52 180 124 18 102 47 kL) 20 1 175 1 PTG 148
J35x1 3640 9730 131 105

4.2.6. Chiéu dai truc vitme

134

Chiéu dai truc vit me sau khi chon truc:

L= tong chiéu dai dich chuyén + chiéu dai dai 6c + chiéu dai viing thoadt = 1000 + 141 + 200 =
1mm => 1350mm

4.2.7. Kiém tra so bo

+ Tu6i tho lam viéc :

Lt=( Ca )3.106 1 _( 3349,8 )3.106 1

Frz fw "60.Ny, \20047.1,2 " 60.1800

=25100h > 25000 h

+ Tdc do quay cho phép:

40
13502 °

d
n="f. L_; 107=21,9. 107 = 4807 vg/ph.

4.2.8. Chon do chinh xac dai

P chinh xdc ci tri yéu ciu 13 : +0,03/1000mm

Chon c4p chinh xac v&i do 1éch & d6 bién dang tich luy 1a :
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TRUONG PH BACH KHOA HA NOI
. D6 an mon hoc : Thiét ke hé thong co khi ) 3
beé tai : Tinh toan thiét ké hé thong truyén dong va lwa chon hé thong dan hwong
dung cho may phay CNC
BACH KROA GVHD : TS. Nguyen Tién Dong

Cap chinh xac: C4
E =0,025/1250mm

E =0,018mm

4.2.9. b6 dich do thay ddi nhiét do ( mirc diéu chinh 3°C)
+ D0 dich do nhiét:

ALg=p.0.L=12.10%.3.1350 = 0,049mm.
+ Ban kinh 16i ren cua truc vit-me:

dr= 40+ 1,4-6,35 = 35,05mm.

+ Luc gay ra:

ALg .E.m.dr?  0.049.2,1.10%.m.35,052
Fg = ALg .Ks = —2 = = 735kgf
4L 4.1350

4.3. Chon dpng co cho ban Z :
- T6c d6 vong 1én nhit : 2000 vong/phut
- Thoi gian can thiét dé dat t6c do 16n nhit 0,9s (tw chon dwa trén do thi diéu
kién dich chuyén - hinh vé )

V (m/min)
x=1000mm
20
@
t4 =0,9s
t5
@ @ 6 = 0,9s
0 t (sec)
t1 =0,9s
®
g =0,9s @

Fig.10.4 Porterage apparatus v-t diagram
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

4.3.1. Momen qudn tinh khoi
v" Trén truc vit-me:
o Tx78x1073

GDZ = 5 X D*xL = B E— 4* x 135 = 105,86(kgf.cm?)

v" Trén phan dich chuyén
2 2

l 1
GD2 =W (%) — 155 x (%) — 7,85(kgf.cm?)

v Trén phin ghép néi
p2=? xmxl'xD"* 78x107°xmx (3D)x (1,7D)*

- 32 B 32
_78%x 1073 xm x (3.4) x (1,7.4)*

32
D la dwong kinh truc vit, I 1a chiéu dai ndi truc

= 19,65 (kgf.cm?)

v" Tong md men quan tinh
GD? = GDZ + GDZ + GD? = 105,86 + 7,85 + 19,65 = 133,36(kgf.cm?)

4.3.2. MG men phat dong
Thoi gian danh cho qua trinh c6 gia téc 1a rat ngan, do d6 & day ta chi tinh toan cho giai
doan chay déu ( chiém phan 1én thoi gian gia cong)
v" M6 men dat truéece :

T —kxFaOXl—03x77’5X1—37k

Trong dé : k = 0,3; Fuo = Fpax/3 = 232,5/3 = 77,5kgf

v' M6 men do lwc ma sat
Fomax X1 232,5x%x1
= = =41,1(kgf.
T 2mxn  2mx09 (kgf.cm)
v Do d6, momen phat dong can thiét bang tong momen dit trwdc va momen
can thiét khi gia cong:
T, =Tp + T, = 3,7 + 41,1 = 44,8(kgf.cm)

4.3.3. Chon dong co
Chon dong co servo dé diéu khién quy dao chuyén dong theo truc Oy

Cac dir liéu cho tinh chon dong co :

° Chon vit-me c6 bwdc h = 10mm
. Hé s6 ma sat trwot gitra thép va gang ta chon u =0,12
. Gia tdc trong treomg g = 10 m/s?
o Khdi lwgng ctia phan dau dich chuyén la m = 155 kg
. G6c nghiéng cda truca=90".
o Ti s6 truyén giam toc i = 1. (Do chon phwong dn dong co néi truc tiép voi
vit-me khong qua hép gidm téc)
o Hiéu suat cia may chonn = 0,9.
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

o Lwc catlén nhat F, = 1775N = 177,5 kgf

o To6c d6 vong 1om nhat cia dong co 2000 vg/ph
v Tinh mé men ma sat :

__ mg.phcosa _
Mfric - 2.min =0
v Tinh tinh m6 men chdng trong lwc ctia két cdu
sz — mxgxuxfllxsina — 155.10.0,12.0,01.sin90 — 0'33 Nm
2XTTXIXN 2XmTX1X0,9

4 Tinh van téc dai

Vé&i duwdng kinh truc vit dwgce chon 1a 40mm, ta cé:

TXDXn  mx40x2000

v, = = =4,2 (m/s
max — 60x1000 60x1000 2 (m/s)
v Tinh m6 men may
hxF 0,01x1775
Mumach = o — = 3,14 Nm

2mXixy | 2mX1x0,9

v Tinh m6 men tinh
Mgiar = Mpyic + My + Mygen, = 0+ 0,33 + 3,14 = 347 N.m

v Tinh t6c d6 quay ctia motor :
v X1 4,2
Npomt = m(;lx = 0,01 = 420 (vg/ph)

= Dwa vao mo6 men tinh cia déng co va toc d6 cia motor, t chon loai dong cor
AMW 1400C cta hang ANILAM - www.anilam.com c6 momen khéi dongla 13 N.m
va téc d6 quay 1n nhat la 2000rpm nhw hinh dwéi :

Diéu kién : Nmotor = Nnoml

Mmotor = Mstat

Model Number Stall Torque Rated Speed P/N
(100 K)
AM 1400C 13.0 Nm 2000 rpm 34100420
NGUYEN VAN THUAN 35
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

Table 7-30, AM 1400C Series - Specifications (n,=2000 rpm)

AM 1400C AM 1400CB
(Without Brake) (With Brake)
PIN 34100420 34100421
Rated Voltage Uy 305V
Rated Power Output Py 2.3 kW
Rated Speed ny 2000 rpm
Rated Torque (100 K) ™' My 11.0 Nm
Rated Current (100 K) ™ Iy 6.0 A
Stall Torque (100 K) ™ Mg 13.0 Nm
Stall Current (100 K) ™ 1 7T2A
Maximum Current (for < 200 ms) lpax 30.0 A
Maximum Torque (for < 200 ms) Mpax 43.5 Nm
Pole Pairs PZ 4
Weight m 30.86 b 32.191b
14.00 kg 14.60 kg
Rotor Inertia J 43.00 kgem® 43.60 kgem®
Rated Voltage for Brake Ug, 24 VDC
Rated Current for Brake g, 0.7 A
Holding Torque for Brake Mg, 11.0 Nm

(100K) ™ 100 K is the temperature difference in Kelvin's between the ambient

temperature and the motor temperature.

4.3.4. Kiém tra thoigian can thiét dé dat duoc van tbc cuc dai
Thoi gian can thiét dé dat dwoc van toc cuc daila:
] 21N
STy =T, 60
Trong d6 : ] 1a téng md men quan tinh.(Momen tinh todn + momen cho béi déng co -
Rotor Inertia])
Ty =2.Ty ,(Ty >T;)( Ty la m6 men danh dinh -

ta

Ti, 1a m6 men quay

f1a hé s6 an toan ( chon theo kiéu & 1ap )
Thay s6 vao ta dwoc :
(133,36 +43).10"* 212000
8= 211- 44810102 < 60
=> Thoa min diéu kién

x1,2=10,25<09s

4.3.5. Tinh todn &ng suat tac dung Ién truc vit

F FEpax  2325X4 _24( N )—24><106 N
A_T[dT'Z/4_7TX35,052_ “\mm2) ™ (mz)

Tmax = T, = 44,8 kgf.cm = 4480 N.mm
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

mdr* _mX 35,054

— — 4

== o = 148167 mm
_Txr_4480x20_06( N )—06x106 N
T T a7 P amz) T G2

N
Omax = VO + 12 =247 X 10°(3)

4.4. Tinh tdi trong t61 han cia truc vit

2 4

P=a —m® x103 =155
L L

dr va L tinh theo don vi mm )

Do dé6 truc vitme dam bao an toan.

35,05
1,352

4.5, Tinh chon cum & I4n, khép néi
4.5.1. Cum & 1an
a. Chondlan

Trong co cdu ban Z lirc doc truc déng vai tro chi yéu giy tic dong Ién & ldn, luc huong tim

x 103 = 128356 kgf > Fpay = 177,5kgf (Pon vi

vuéng goc véi cum truc vitme trong co cdu 13 khd nhd, tuy nhién khi hoat déng vdi vén téc 1on dé

xdy ra rung déng, nén yéu té dinh tim cdn co cho co ciu.

=> chon 6 d& chan 1 diy cho truong hop nay

s Ty

—;|
—
[

2 Tz\

0 Dqdz '>" d dy

e Tinh toan kha ndng tai dong:

1
C=0Q.Lm

e Tinh toan kha nang tai tinh:

1
Co = Qo.Lm
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Trong dé:
m = 3 d6i véi 6 bim=10/3 véi 6 dia.
L: tudi tho ctia 0 1an dworc tinh theo cong thirc:
L =60.10"%.n.L, = 60.1075.1800.25000 = 2700(triéu vong)

(& day em 14y n = Nmax = 1800 vg/ph dé tinh & mirc toi da)
Q: tai trong déng ctia 6 1an dworc tinh:

Q = (X.V.E.+Y.E).Ks.K,
Qo: tai trong tinh cuda 6 lan dwoc tinh:

Qo = (Xo.V.E. + Yy.F).Ky. K,

Ka = 1,1 (chiu va dap nhe, chiu tai ngin han va t&i 125% so véi tai trong tinh todn: may cit kim
loai, ddng co cong suat nho va trung binh)

K: = 1 (nhiét dd <105°C)

Taco:

m = W, = 155(kgf)

Lwc doc truc trung binh: Fm = 2004,7

Xét truong hop ban Z chay vé phia 6 bi C,D

Luc tac dung gay boi khéi lugng khi khdng chuyén dong l1én 6 A, B, C, D:
Ra=-Rg=Rc =-Rp=m.g/2 = 155.10/2= 775 N

Dwa vao dwong kinh truc vitme va téc dd quay ctia dong co ta chon so bd thong s6 ctia 6 1in ma
7307 BEP theo hang SKF (www.skf.com ) nhw sau :
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
: Tinh todn thiét ké hé thong truyén dong va lwa chon hé thong dan huéng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

Dé tai

Speed ratings Mass Designation

Reference speed

Basic load ratings Fatigue load limit

dynamic static

Principal dimensions
Limiting speed

d D B (& Co Py ¥ SKF Explorer bearing
mm kN kN r/min ka
35 80 21 39 24,5 1,04 10000 10000 4 7307 BEP
B2
[ Y3 4min 1 Yamax 15 Tbmax 1
o s B 1
D 80 2 1 » [ Tamax 15 Mamax 1+
o L F12min 15 Digjiiic: 7 | Damax 71 i |
1 B9,
d 35
dy 436 l 4, 528 daI\in 44 _l Dpmax 74,4
a35
Calculation factors
kp 0,1
kg 186
e 1,14
X035
Y 057
Yp 0,26

Kha nang tai dong: C- = 39 kN
Kha nang tai tinh: Cor = 24,5 kN

Noi luc doc truc Fsi cua 4 6 1a nhu nhau:
|Fsi|=Ri= 775N

Luc doc truc tac dung 1én cac 6 bi:

- VI OA: Y Fy, = Fop+ Fpg/2 = =775 + 2004,7/2 = 227,35N

suy ra: Faa =775 N

- V618 B: Y Fyp = Fop + Epg/2 = 775 4 2004,7/2 = 1777,35 N

suy ra: Fag = 1777,35 N

V6i 6 C: Y Foe = Fop + Fpg /2 = —775 + 2004,7/2 = 227,35 N

suy ra: Fac = 775N

- V6IOD: Y F,p = Fop + Epg/2 = 775 4 2004,7/2 = 1777,35 N

suy ra: Fap=1777,35 N

Fa = max( Faa, Fas, Fac, Fap ) = 1777,35N

Kiém tra:
Miit khéc :

Famax

1777,35

V.Ry

—23>114
775 >
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Tw bang :
. " Single, DT DB or DF
CE;“T:‘ ”E’:i ¢ | FofFi=e | FuJF.>e | FofFi=e | Fo/Fi>e
g or X | vV | x| Y | X |V | X ]| Y
0178 038 | 1 0 |044al147] 1 [165|072]2239
0357 | 0.40 | 1 0 |044|140| 1 |157|072]|228
0714 | 0.43 | 1 0 |044(130| 1 |146|072]2.11
jgo | 107 [0.46 | 1 0 |044(123| 1 |138|072]2.00
143 | 047 | 1 0 |044|119| 1 |[134|072]|1.93
214 | 050 | 1 0 |044(112| 1 |126|072]|1.82
357 | 065 | 1 0 (044102 1 |[114|072]| 166
535 | 0.656 | 1 0 |044|100| 1 112072163
25° | — 068 1 0 | 041|087 | 1 |092|067]1.41
30° | — 080 1 0 |039/076| 1 |0.78|063]|1.24
40° | — (114 1 0 |035|057| 1 |056|057]093

*For , use 2 for DB, DF and 1 for DT

Chon:X=10,35vaY=0,57

Tinh tai trong dong:
Q =(0,35.775+0,57.1777,35).1,1.1 = 1413N
Kha nang tai dong:
1
Cq = 2891.163 x 27003 = 14952 N < C, = 39kN
Tinh tai trong tinh:

Xac dinh hé 56 Xo , Yo :

Contact Single, DT
Angle Xo ¥o
15° 0.5 0.46
25° 0.5 0.38
30° 0.5 0.33
40° 0.5 0.26
Suyra:Xo=0,5;Y0=0,26
Tinh tai trong tinh:
Qo = 0,5.775+0,26.1777,35 = 849,6 N
Kha ndng tai tinh:
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

1
Co = 1438,6 x 27003 = 11830 < Cy, = 24,5kN
Vay lwa chon 6 bi phtu hop véi kha nang tai
b. Chon g6i d&

Cling nhw ban Y, goi d& ban Z ciing la hai géi c6 dinh . Va trén co sé& lwc doc truc va dwong kinh
truc vitme ban Z em xin chon series SNL 509. ( O day c6 mét chit twong dong gitra vong bi tw lira va
vong bi d& chdn nén goi d& cling c6 sy twong thich véi vong bi d& chdn nhuw tinh toan).

C, 30 Dy, 565
!
| \

i1 H 109 ‘ i 355
d; 36513 Dy 85 | @ G 12mm , iy
. N ZA\g@"

ke

Q -5
Hy 25
l 7 2 :I 2 h 7

L= -
Ay 60 L J 170 ] Jg 188

A B85 L 205

N 20

4.5.2. Chon khdp ndi
Cé rat nhiéu loai khép noi dé ta lwa chon cho bai todn nay nhung trén co s& tham khéo tai liéu
va thwe nghiém tir cic hing san xuit em xin chon loai khép néi 1a loai khép ndi truc loai truc bu -
chir thap c6 dém .
R 4 2

i N -

A_L

)
==y
| ]

i| geas

Hinh 16-5. Néi truc chit thap

( tham khao cudn “Tinh to4n thiét k& hé dan dong co khi - Lé Van Uyén tip 2” - trang 55 ).

C6 thé chon thong sé cho loai khép noi truc chir thip nay can cir theo dwong kinh truc vitme va
theo gia tri m6 men kh&i dong ciia dong co. ( xem thém & muc thong s6 ctia dong co AM-14000).

Trén co s& dé em chon théng s6 cho khép néi nhuw sau :
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Bdng 16-9. Kich thudc co ban néi truc chir thap dém Techtolit (hinh 16-5b)

[T] N.m v’;r;;;h d D D, E h a
17 8200 |15 +20 70 50 84 20 35
79 5700 |25 +28 100 60 124 20 55
210 4700 |30+ 35 120 75 149 25 . 65
320 4000 | 40 + 45 150 90 184 30 95

670 3200 |50 =55 180 110 224 40 90
900 2700 | 60+65| 220 130 254 45 110
1700 2200 [70+75| 250 150 274 50 130
2050 1900 [80+85| 290 170 304 60 150

I1I. TINH TOAN RAY DAN HUONG

Hinh dang cta ray dan hwéng

D€ c6 dwoc mdt mo hinh phu hop nhit cho cac diéu kién dich chuyén ctia hé théng ray dan

hwéng thi khd ndng chiu tdi va tudi tho cia mé hinh phai dwoc ch trong nhat.

Dé xac dinh, kiém nghiém kha ning tai trong tinh danh nghia, tai trong twong dwong thi viéc

danh gia qua gia tri Co (tai trong dong dinh mirc) la kha quan va chinh xac hon ca.

Tudi tho c6 thé thu dwoc bang cach tinh toan trén co sé 1y thuyét bang cong thirc thwe nghiém

dwa trén viéc danh gia thong qua tai trong dong danh nghia.
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

1. Cosdtinh toan

1.1. Hé s6'tdi tinh CO
Tai trong tinh dinh mic Co dwgc dat theo gidi han tai trong tinh cho phép.

Su bién dang tap trung khdong ddi sé ting gitra kénh dan va bi lin khi ray dan hwéng nhan tai
trong thira hay chiu va dap dién rong. Néu do 16n ctia bién dang vwrot qua giGi han cho phép, né sé

can tré sy di trugt cia ray dan huéng.

1.2. Momen tinh cho phép M0
Moémen tinh cho phép My dwoc dat theo gidi han cia momen tinh.

Khi 1 mémen tac dung vao ray dan huéng, cac vi tri bi 1n cudi cuing sé chiu 4p lwc 16n nhat giita

cac ap lwc phan bo trén toan bd bi ldn ctia hé thong .

1.3.Hé 56 an toan tinh .

Cong thirc tinh: f = %or f, = % So d6 phan b6 tai trong

Trong do:

Co : tai trong tinh dinh mirc(N)
P : tai trong lam viéc tinh toan(N)
M o : momen tinh cho phép(Nm)
M : momen di tinh toan(Nm)
Cac gia tri tham khao cta fs cho

cac may cong nghiép thong thwong va

may cong cu cho trong bang bén duéi:

Regular industrial Normal loading condition 1.0~13
machine With impact and vibration 2.0 ~3.0
Normal loading condition 1.0~1.5

Machine tool
With impact and vibration 2.5 ~7.0

Standard value of static safety factor
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

1.4. H¢ s6'tdi trong dong dinh mirc C
Tham chi khi cac ray dan hwéng nhw nhau dwoc san xuat theo cing mdt cach va chiu tac dung

dwéi diéu kién nhw nhau, tudi bén dich vu cling khiac nhau. Vay nén, tudi bén dich vu dwoc stt dung
nhw mot chi tiéu xac dinh tudi bén cta hé théng ray dan hwéng. Tai trong dinh mic dong C dwoc st
dung dé tinh toan tudi bén dich vu khi hé thdng ray dan hwéng chiu tai. Tai trong dinh mic déng C
dwogc x4ac dinh nhw mot tai trong c6 hwéng va do 16m khi nhom cac ray dan hwéng lam viéc cuing
diéu kién, tudi bén trung binh cua ray dan hwéng 1a 50 km( néu b phan ln 1a bi).

1.5. Tinh todn tudi bén danh nghia L

Tu6i bén danh nghia ciia ray dan hwéng chiu anh hwdéng cta tai trong lam viéc thuc té . Tudi bén

danh nghia c6 thé dwoc tinh todn dwa trén tai trong dong dinh mirc va
tai trong lam viéc thuc té.
Tuo6i bén cua hé théng ray chiu anh hwdng 1én cia hé s6 méi treong nhw do clirng
virng ciia dwong ray , nhiét do moi trweong , diéu kién chuyén dong .Vi viy,nhirng théng
s6 nay co trong tinh toan tudi bén danh nghia .

Cong thirc tinh (rng véi

f

w

3
f.xf. C
Loai xich bi: L=Lﬁ><5] x50

10

3
Loai xich cudn: L = (% x %J x100

w

Trong dé
fH : hé s6 clirng virng
f. :hé sé nhiet do
fW : hé s6 tai tron
C : hé s6 tai trong dong (N)
P :tai trong lam viéc (N)

b€ ddm bao kha nang tai t6i wu ctia hé théng ray, d6 cirng virng cia dwong ray phai trong

khoang HRC58-64. Néu d6 cirng dudi khodng ndi trén, tai cho phép va tudi bén danh nghia sé giam.
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TRUONG PH BACH KHOA HA NOI
. D6 an mon hoc : Thiét ke hé thong co khi ) 3
beé tai : Tinh toan thiét ké hé thong truyén dong va lwa chon hé thong dan hwong

duing cho may phay CNC
BACH KHOA GVHD : TS. Nguyén Tién Dong

Vi li do nay, tai trong dong dinh mic va tai trong tinh dinh mirc sé dwoc nhan véi hé sé cirng virng

trong tinh toan. Bang dwdi day la do thi do cirng virng ddm bao HRC 1é6m hon 58, do d6 fH =10

Véihé s6 nhiét fT : Khi nhiét d6 diéu khién 1é6n hon 100 d6 C, tudi bén danh nghia sé

giam bét. Do d6 tai trong dong va tinh dinh mirc sé dwgc nhan véi hé s6 nhiét do trong
tinh to4an. Xem hinh bén dwi. Nhiéu phan ctia ray dwoc lam tir nhwa va cao su, nén nhiét

dd phai duwdi 100 do C 1a tét nhit. Cac yéu ciu dic biét phai lién hé véi nha sdn xuit.

10—
. 11 Motion Condition Operating Speed

é 08 T No impact & vibration V=15 m/min 1.0~1.2
g o7 Slight impact & vibration ~ 15<VS60m/min | 1.2~1.5
g:_ 0.6
£ Moderate impact &
& 05 ) .p 60<V=120m/min = 1.5~2.0
vibration
100 120 140 160 180 200 ) o - _
Raceway temperature(‘C) Strong impact &vibration ~ VZ120m/min ~ 2.0~35

v' Heé s6 tai trong fw : Mac du tai trong lam viéc cla ray da dwéc xét trong tinh toan, nhwng tai
trong thyc té hau hét déu cao hon khi tinh toan. Pé la do rung dong va va dap khi may chuyén dong.
Rung dong xay ra khi diéu khién toc dd cao, va dip xay ra khi may kh&i dong lai va dirng may.

Do d6, xét dén téc dd chuyén déng va rung dong, ti trong dong dinh mic phai dwoc chia cho hé

s6 tai trong theo bang bén canh

1.6. Tinh todn tudi bén dich vu theo thoi gian.
Khi tudi bén danh nghia da dwgc xét dén, tudi bé dich vu dworc tinh toan theo nhirng théng s6 cé

dworc khi chiéu dai hanh trinh va vong quay 1a khong dai.

10
Lx10° 0.9 \\

=2><Is><nl><60 0.8 \

ol

L,

) ;
Trong do: 5 06
S
1=
£ 1A . <05
L : tudi bén danh nghia 9
L 04
| . N R T N o
s : chiéu dai hanh trinh 5 03
T
N - téc db ve N 0.2
| : toc do vong (min-1)
0.1
60 50 40 30 20 10
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

1.7. Hé s6 ma sdt
Ray dan hwéng dwoc dieu khién nho chuyén ddng ctia nhitng vién bi lin giita ray va phan di

trwot. Lwc can ma sat dwoc tinh toan

0.015
dwa trén tai trong lam viéc va lwc can
chét. Néi chung, hé s6 ma sat sé khac =
nhau gitra cic sé ri khac nhau. Hé s6 ma ‘g 0.010
sat ctia séri MSA va MSB trong khoang %
o]
0.002 t&i 0.003. 2
2 0.005
9
F=uxP+f i
Trong dé
0 0.1 0.2
- M :hé s6 ma sat dong Load ratio (P/C)
P: Working load
P :tai trong lam viéc C: Basic dynamic load rating

f :stc chiu vong dém

1.8. Tinh todn tdi trong lam viéc
Mot s vi du vé cong thirc tinh tai trong lam viéc dwoc cho trong bang sau:

Piéu kién

So do luc Céng thirc tinh
lam viéc

. p_F AR
Hé ban may ‘ 4 21, 2l
nim ngang, > P, = F _Fl, Fl,
huvén dé 4 21, 2,

chuyén dong
_F_FL Fl
déu hoac 34 21, 2,
khong tai p _F Fl Fl
Y421, 21
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Dé tai

BACH KHOA

TRUONG PH BACH KHOA HA NOI
D6 an mon hoc : Thiét ke hé thong co khi ) 3
: Tinh toan thiét ke hé thong truyén dong va lwa chon hé thong dan hwong

dung cho may phay CNC

GVHD : TS. Nguyén Tién Déng

F Fl, Fl,
ERRTITN
Hé ban may 1 2
s F Fl, FI
nam ngang nho ), = e 2_I3 2_I4
ra ngoai, chuyén F FI: Fli
dong déu hoac P 2 2L 2L
1 2
Kkhong tai b _ F FlL, FI,
Y421, 21,
Hé ban may F,
théng dg R=R=R=R=7"
g dung, 21,
. FI,
chuyén dong P =Py =Py =P, = )
déu hodc khong !
tai
e Fl,
Hé ban may |31:P2:P3:P4:7
ding, di chuyén c oA 2
ngang chuyén P.=P.,=—+—-
gang chuy 1T 2T T
1
dong déu hoac E R
_ _ 3
khong tai P =P = Z - ?
1
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

T&ng téc:

Hé ban may
ngang, c6 dat

phoi

Velocity diagram
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TRUONG PH BACH KHOA HA NOI
D6 4n mdn hoc : Thiet ké hé thong co khi

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

BACH KHOA
‘ Tang tdc:
m(g+a)l
R=R=PR=R= ( ol )3
1
m(g+a])l
Pr =Py =Py =P = ( ol —
1
Chay déu
2 mgl
Pl—P4:P2—P3_ 9
Hé ban may AR
mgl
dirng, c6 dat P —P —P, -P __gL
phoi 21,
Giam tdc:
2|/
8|/ m(g-a)l
g i © PR=R=PR=P= (2| )3
(s
—-l*'~|~——~—lt: .L-’-.I Time !
Velocity diagram PlT — PZT - P3T — PAT — m(g _alﬁ
2l

1.9. Tinh todn tdi trong tirong duong

Hé théng ray din huéng cé thé chiu tai va mo6 men theo ca 4 hwdng cia tai trong huéng tam, tai

trong dao chiéu hwdng tim, tai trong mat bén dong thoi. Khi hon mot tai trong tac dung 1én hé

théng ray dong thoi, moi tai trong khac sé hwéng vao tim hodc mat bén twong dwong, cho viéc tinh

todn tudi bén dich vu va hé s6 an toan tinh. Cong thirc tinh toan dwoc chi ra dwéi day :

Pe =[R/+|R]

Trong do:
PE : tai trong twong dwong
PR : tai trong hudng tam tac dung mat trén

PT : tai trong tac dung 1én mat bén

NGUYEN VAN THUAN
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Momen tac dung dwoc tinh theo céng thirc:

b —lp.[+[p|+c, M
- =[Pe|+|P[+ By

R

Trong dé:

Co : tai trong tinh dinh mc
M : momen tinh toan

M r : momen tinh cho phép2.1.10. Tinh toan tai trong trung binh

Cong thirc tinh tai trong trung binh:

1 n
S LTS

Trong dé:
Pn : ti trong bién thién

L, : khoang dich chuyén duéi tac

dung cda Pn

L : tong chiéu dai dich chuyén

NGUYEN VAN THUAN
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TRUONG DH BACH KHOA HA NOI
D6 an mén hoc : Thiét ké hé thong co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

p[ Xdac dinh diéu kién lam viéc ‘

¥

F[ Chon series

4

Tinh todn tai tadc dung

\ 4

Tinh tai trong twong
duong

¥

Tinh toan hé s& an toan

., YES

I [ Tinh tai trong trung binh ]
\ 4
| [ Tinh tudi tho trung binh ]
¥
NO
¥ vEs
[ Xac dinh dod cirng virng J
¥
[ B&i tron va chéng bui ]
¥
[ Hoan thanh ]
Quy trinh tinh todn ray d4n hwéng
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BACH KHOA

TRUONG PH BACH KHOA HA NOI
D6 4n mdn hoc : Thiet ké hé thong co khi

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

V (m/s)
|
' ' t(s)
t ta ts
X X: X; | (mm)
Is (mm)
g |
S |
= : t(s)
5
L | ta |t | Time
Velocity diagram
Sor do dit e va ché dé chuyén déng ban Z
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TRUONG PH BACH KHOA HA NOI
. D6 an mon hoc : Thiét ke hé thong co khi ) 3
beé tai : Tinh toan thiét ké hé thong truyén dong va lwa chon hé thong dan hwong
dung cho may phay CNC
BACH KROA GVHD : TS. Nguyen Tién Dong

2. Tinhto4n ray dan huéng banY

Lwa chon kich c¢& ray dan huéng nén giong nhw véi duwdng kinh vitme bi : + Chiéu cao
cum ray dan va dwong kinh ctia vit me twong ddi nhau

+ Dac biét 1a cac hé s6 tai trong dong, hé s6 tai trong tinh phu hop véi tinh toan trong
phan tinh todn tai trong dé chon truc vit me.

L Select proper type and size
{If applied with ballscrew, the size of guideway should be
v similar to diameter of ballscrew.)

O day lwa chon loai MSA - LA vi sw don gian trong sw 13p ghép, su théng dung trén thi
trweong, do clieng virng dam bao do tin cdy va mot phan béi gia cia né ciing khong qua cao.

Mot s6 théng tin cho MSA - LA Type : MSA ¢ cdc ddy bong duoc thiét ké dé goc tiép
xtic la 45 dj, cho phép no chiu mot tdi trong dang tron, hay ddo ngwoc huong xuyén tim
hay hwong bén. Do do, né cé thé dwoc dp dung trong bat ky hwong nao cai dat, Hon nita
MSA c6 thé dat dwoc cin bang tdi trudce dé'tan dé cing trong 4 chiéu trong khi van gitta
khd nang gidm ma sat dén mikc thap. Loai ndy dic biét phu hop voi do chinh xdc cao va do
cttng cao trong khi hoat dong. Thiét ké tuyén dau boi tron lam cho chat béi tron phdn bé
déu trong vong tuin hoan. Do do, béi tron t67 wu co thé dat dwoc trong bat ky hwong cai
dat nao va diéu nay thiic diy viéc thuc hién trong hoat déng mot cdch chinh xdc, t67 vu
tudi tho va do tin cdy cao.

+ St dung ray dan hwéng c6 series: MSA35LA2SSFO + R1000-20/20 P 11 ¢6 :
Hé s6 tai dong: C= 63,6 kN.
Hé s6 tai tinh: Co = 100,6 kN.

Va cac théng s6 khac nhw hinh dwéi:

M=
4-Sxf — : —
, | = (i —

T4 TL | :
]_t | i M,
H —
K" 19 o

Ha[ ]
&3 &
(G)

L1 Ms
4-gd14_ K c g

@
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TRUONG BH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC

BACH KHOA GVHD : TS. Nguyén Tién Dong
Rail dimension Basic load rating Static moment rating Weight
Model No. | width Height| Pitch | E Dynamic C | Static C Me My M, |Carriage Rail
i eight| Pitc Dxhxd |2 0 KN-m kN-m R 9
W, | H P | std. kN kN T kN-m kg | kg/m
[ ‘ Single ‘Double Single | Double

52.0 755 0.93 5.47 0.93 5.47 1.25 1.61

3580 20 T3S0} 56
| 636 100.6 160 867 160 867 167 211 |
External dimension Carriage dimension
Model No. eight| Width | Length | |
| 3 Wl Lg W, | H | BlC| sxI LT (To N |G| K| d (GreaseNipple
| |
= 111.2 81
78 100 33 95 82 62  MIOx2l NS EE G-M6
136.6 I106.4|

+ Céc thong sd dau vao:

Khoi lwgng phoi: m; = 400 kg.

Khoi lwong cum ban Y: m; = 230 kg.

Van t6c chay 16n nhat khi khong gia cé6ng: v =18 m/ph = 0,3 m/s.
Giatéc:a=a; = a3 =5m/s?

Hanbh trinh dich chuyén : Ls = Ly = 1000mm

Cac giai doan:

v v2 0.32
ti=t3 " 0,06s — X1 3= ST 0105

X, _ 9821073

= 9mm.

X2=Ly—2X1=1000—9.2=982mm—>t2=7 03 =3,3s
V (m/s)
|
' — t (s)
t1 2 ts
X Xo X _| (mm)
Is (mm)
e Cac doan di chuyén:
( Coi phéi dat chinh gitva ban mdy, tim phdi trung voi tim ban mdy)
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

v Khoang cach giira hai con chay cung ray: 1; = 350mm.
v Khoang cach giira hai con chay khac ray: I, = 300mm.
v" Khoang cach tir tm phoi téi tim ban may theo phwong vuéng goc
véiray dan: I; = 0.
v" Khoang cch tir tm phoi t¢i tAm ban may theo phwong song song
vé&iray dan: 1, = 0.
v" D0 cao tir tAm truc vit-me té&i mat ban may: Is = 150mm.
v" D0 cao tir tAm truc vit-me tédi phoi: ls = 300mm.
2.1. Tinh todn cdc luc riéng ré
2.1.1. Chuyén déng déu, luc huéng kinh P,

m m; gl
P = 18 my8ls
4 214

m mi gl
P, = 1g+ 1813
4 214

m mqgl
P; = 18 18!3

4 21,

m mqgl
Ps= 18  Mygly

4 21,

migls | MB_ 1575 N
21, 4

mgl | M8 _ 575N
21, 4

migls | ME_ 1575 N
21, 4

Mgl | M8 _ 1575 N
21, 4

2.1.2. Chuyén ddng tang tdc sang trai, luc Pnlas

mqaqlg myaqls

Pilai =P1— =471,4N

Palai = Py 4 a2ile | Medils _ 5e78 6 N

Psla; = P3 4+ a2ile | Meails _ 5e78 6 N
_ _ mlallf‘) _ m2a115 _

Pslai = P4 2, o = 471,4 N

Tai phu Pt.lai:
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA
1
Ptila; = — =24 =
1
Ptola; = =14 =
1
1
Ptsla; = —1% =
21,
1
Ptyla; = — 214 —
21,
2.1.3. Chuyén dong gidm tbc sang trai Pnla3
1 1
Pilas = P1 4 —226 4 7285 — 2678 6 N
Pylas = p; — Madsls  Madsls _ 479 4N
1 1
Pslag=P3 — =336 _ 2835 — 471 4N
] ]
Palaz =Py + T126 4 12835 = 9678 6 N
21, 21,
Tai phu Ptylas:
1
Ptilaz = =123 =
21,
]
Ptalaz = — 224 —
]
Ptslaz = — 224 —

mjaszl
Ptulas=—"22=0

2.1.4. Chuyén ddng ting toc sang phai, luc Pnral

1 1
Pirai = P1 + m;” s+ “‘2;1‘1 5=2678,6 N
1 1
1 1
Pzrai = P2 — m;” 5 _ “‘2;1‘1 5=4714N
1 1
1 1
Parai = P3 — m;";‘l 6 _ “‘2;1‘1 5=471,4N
1 1
1 1
Psrai = P4 + m;";‘l S+ “‘2;1‘1 5=2678,6 N
1 1
Tai phu Pt.ras:
1
Ptirai = s 0
21,
1
Ptorai = — Midrs 0
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

mjaql
Ptsrai=——22=0
1
mjaql
Purai=——==0

2.1.5. Chuyén dodng gidm tdc sang phai Puras

mjazle  mpagls

Piraz =P1 — o L 471,4 N
1 1
1 1
Prraz=P; + % + % =2678,6 N
1 1
1 1
Psraz = P3 +—36 4 128355 — 7678 6 N
21, 21,
1 1
Psraz = Py — % - % =471,4N
1 1
Téi phu Ptyras:
1
Ptiraz = — e _
I
1
Pteraz = Mdss 0
21,
1
Ptsraz = Mdss 0
214
1
Pt4raz = — Mhdss 0
214

2.2. Tinh todn tdi twong dirong
2.2.1.  Khichuyén déng déu
Pg1 =P1=1575N

Pe2=P2=1575N
Pe3 =P3=1575N
Pesa =P4=1575N

2.2.2. Khiténg tdc sang trai
PEllal =|P1131| + |Pt1131| = 4’71,4’N

PEZlal =|P21a1| + |Pt21a1| = 2678,6 N
PE3lal =|P3131| + |Pt3131| = 2678,6 N
PE4lal :|P4_la]_| + |Pt4lall = 471,4 N
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

2.2.3. Khi gidm tbc sang tréi
PElla3 =|P11a3| + |Pt11a3| = 2678,6 N

Pezlas =|P2]a3| + |Ptzla3| = 471,4 N
PE3la3 :|P3133| + |Ptgla3| = 4‘71,4‘ N
PE4la3 =|P4la3| + |Pt4la3| = 2678,6 N

2.2.4. Khitdng téc sang phai
Peirai =|Pllall + |Ptllall = 2678,6 N

Pe2ra: :|P21a1| + |Pt21a1| = 4'71,4 N
PE3ral =|P3lall + |Pt31a1| = 4‘71,4‘ N
PE4rai :|P4_la1| + |Pt4la1| = 2678,6 N

2.2.5.  Khigidm t6c sang phai
PEe1iras :|P11a3| + |Pt11a3| = 2678,6 N

Pezras =|P,las| + |Ptylag| =471,4N
PE3ras :|P3la3| + |Pt3la3| = 4'71,4 N
Praras =|P4la3| + |Pt4la3| = 2678,6 N

2.3, Tinh todn hé s tinh

C 100,6.103
fs = i = = 37.6
PEzlal 2678,6

- Pu diéu kién an toan

2.4. Tinh todn tdi trung binh Pmn

3 [PgqladX 4 P32, Xp+ PpqladXs+Pg radX  +P3, Xy + Ppiradxs
Pm1 = e = R 3= =1600,1N
2l
3 [PgpladXy + P3, X, + PpaladXs+PgaraiXy +P3, X, + PEoradXs
Pm2 = =1600,1 N
2l
3 PE313§X1+ P%3X2+ PE3la§X3 +PE3I'3?X1+P%3X2+ PE3ra%X3
Pm3 = o =1600,1 N
S
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Py 3\/PE4la§x1+ PRaXp+ PE4la§X3;PE4ra§X1+P§4X2+ PparadXs _ 1600.1 N
2.5. Tinh todn tudi tho danh nghia L,
Lay hé so6 tai trong fw = 1.5
Ché d6 Vin tdc S
Nhe V<15 (m/min) 1,0-1,2
Trung binh 15<V<60 (m/min) 1,2-1,5

Ning V=60 (m/min) 1,5-3,0

Ly = (fw .Pml) .50 = 930307 km

Lo = (fw .sz) .50 = 930307 km

Ls = (fw .Pm) .50 = 930307 km

Ly = ( ¢ )3 50 = 930307 km

fW -Pm4-

3. Tinh toan ray dan hwéng ban Z
Twong tw nhw véi tinh toan ctia ban Y chi ¢6 diéu khac 1a phan tinh toan ban Z sé ¢
mot s6 cong thirc khac véi ban Y vi chuyén dong cia ban Z 1a chuyén dong thang ding
(gbm 1én va xuéng ).

+ St dung ray dan hwéng c6 series: MSA25LA2SSFO + R1000-20/20 P11 ¢6 :
Hé s6 tai dong: C= 34,4 kN.
Hé sd tai tinh: Co = 56,6 kN.

Va cac théng s6 khac nhw hinh dwéi:

4-Sxf —| @“#‘“
wTL l
; ! My
a1 | Eﬁ%}ﬁ
L
L1 Ma
Cc =
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA
Rail dimension Basic load rating Static moment rating Weight
Model No. | w; ; ; ; ; M, My i )
- | Width |Height| Pitch | E RS Dynamic C| Static C, KN-m KN-m Mg |Carriage| Rail
w, H, P |std. kN kN T T —| kN-m kg | kg/m
‘ Single i Double | Single ‘ Double
28.1 424 0.39 2.20 0.39 2.20 0.48 0.62 —
23 22 60 20 11x9x7 & 34
344 56.6 0.67 352 0.67 3.52 0.63 0.82
External dimension Carriage dimension
Model No. |Height| Width | Length ' ‘
[ e:_? :N enLg W, H, B C sx |/ L, T Ty N ‘ G K d, |Grease Nipple
81.6 59
235 6.5 57 45 M8x16 ITI 11 16 6 12 5.8 833 G-M6

+ Cac thong s6 dau vao:

e Khoi lwgng phoi trén ban Z: m; = 0 kg.
e Khéilwgng cumbanZ: m = 155 kg.
e Vin toc chay 1on nhit khi khéng gia cong: v =18 m/ph = 0,3 m/s.
e (Giatéc:a=a;=a3=5m/s?
e Hanh trinh dich chuyén : Ls = L, = 1000mm
e (CAc giai doan:
. VvV _ _ v? _ 0.32 _
ti=t3= 1= 0,06s - X1 =X3= 22 25105 9mm.
-3
X> =Ly - 2X1 = 1000 - 9.2 = 982mm - tp = "2 = 22— = 33
V (m/s)
A
' ” t (s)
t t2 ta
X, X> X _| (mm)
Is (mm)

e (Cac doan di chuyén:
( Coi cum ban mdy Z lam tdi trong chinh, tam Ia tim ban mdy)

A
/7\

f—;’ Vi
;H\/f
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BACH KHOA

TRUONG PH BACH KHOA HA NOI
D6 4n mdn hoc : Thiet ké hé thong co khi

Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng

dung cho may phay CNC
GVHD : TS. Nguyen Tién Dong

v Khoang cach giira hai con chay cung ray: 1; = 350mm.

v Khoang cach giira hai con chay khac ray: I, = 300mm.

v" Khoang cich tir tim cum ban may t&i tdm vitme theo phwong vuéng
gbéc véiray dan: I3 = 100mm.

v" Khoang cich tir tAm phoi t¢i tAim ban may theo phwong song song
véiray dan: 1, = 0.

3.1. Tinh todn cdc luc riéng ré
3.1.1. Chuyén dong déu, luc hudng kinh Pn

Pi=P2=P3=Ps =

mglz

= 221,4N

1

3.1.2. Chuyén dong tang toc dixudng , luc Pndas

Pidai = P1 + %“3 —3321N
1
Podar = P — 214l _ 19097 N
Psda; = Ps — ™21 _ 1907 N
Pidar = P4 + %1‘3 —3321N
1
Tai phll Pt.da::
Ptidai1 = — midaly _ 0
14
Ptzda1 = Mmadly _ 0
1
Ptsda; = %ﬂ‘* —0
1
Ptadar = — midly _ 0

3.1.3. Chuyén doéng gidm tbc di xubng P.das

Pidas = P1 — %3‘3 —=110,7 N
1
Padas = P, + Mudsls _ 3359
Psdas = P3 + %313 —=332.1N
1
Psdas = Py — %313 =110,7 N
1
Tai phuy Pt.das:
_ mjazly _
Ptidas = T 0
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

3.1.4. Chuyén dong gidm tbc di lén, luc Pouas

1
Piuas = P1 + % =332,1N
1
1
Pzuas = P2 — % =110,7 N
1
1
P3uas = P3 — % =110,7 N
1
Psuas = P4 + %3‘3 —3321N
1
Tai phu Ptyuas:
Ptiuaz = M1dsly =0
21,
Ptouaz = — M1dsly =0
214
Ptzuaz = — M1dsly =0
214
Ptsuaz = m1dsly =0
214

3.1.5. Chuyén déng tang toc di lén Pyua;
=110,7 N

mjaql
Piuai =P; — =22
1

Pouai =Pz + %113 —=332,1N

1

Psuai = P3 +%ﬂ3 —332,1N
1

Psuai = Py — 21215 _ 1107 N
1

Tai phu Ptyuas:

_ myaqly _
Ptiua1 = —211 =0
Ptzuar = midily _ 0
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

mjaql
Pt3ua1=%=0
1

myagl,

Ptsuar = — 0

1y

3.2. Tinh todn tii twong dwong
3.2.1.  Khichuyén déng déu
Pe1 =P1=221,4N

Pe2=P2=221,4N
Pe3 =P3=221,4N
Pr4a = P4 =221,4N

3.2.2. Khiténg tdc di xubng
PEldal =|P1dall + |Pt1dall = 332,1N

PEZdal :|P2da1| + |Pt2da1| = 110,7 N
PE3dal =|P3dall + |Pt3da1| = 110,7 N
PE4da1 :|P4_da1| + |Pt4da1| = 332,1 N

3.2.3. Khigidm tbc di xubng
PElda3 :|P1da3| + |Pt1da3| = 110,7 N

PEZda3 =|P2da3| + |Pt2da3| = 332,1 N
PE3la3 :|P3da3| + |Pt3da3| = 332,1 N
Pradas =|P,das| + |Pt,das| = 110,7 N

3.2.4. Khiténg tbc dilén
Priuai =|Pjua;| + |Ptyua,| = 110,7 N

Pezuai =|P2uall + |Pt2ua1| = 332,1 N
PEe3uai =|P3ua1| + |Pt3ua1| = 332,1 N
Pgsuai =|P,ua;| + |Ptyua;| = 110,7 N

3.2.5. Khigidm tbc di lén
Pgiuas =|Pjuas| + |Ptjuas| =332,1N

Pgz2ras :|P2ua3| + |Pt2ua3| = 110,7 N
Prsras =|Pyuaz| + |Ptzuas| =110,7 N
Pgsras =|P,ua;| + |Ptyuas| =332,1N
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

3.3. Tinh todn hé s6'tinh
Co 56,6.103
fs = =
PEldal 332,1

=170

— Pu diéu kién an toan

3.4. Tinh todn tdi trung binh Py,

P ?'\/Pglda§X1+ P2, X, + Pg;dadXs+PgiuadX; +P3, Xp + PpiuadXs
ml =
215

=2224N

P ?'\/szda§X1+ P2, Xy + PEzdagxngerEzua§x1+P§2x2+ PeyualXs _ 2224N
S

- \/PE3da1X1+ P2 Xy + PE3da3X32-|1-PE3ua1X1+PE3X2+ PesualXs _ —2224N
P, = 3\/PE4da§X1+ P, Xy + PEA,dagxngermuaixl+P§4x2+ PeaualXs _ 2224N
S
3.5. Tinh todn tudi tho danh nghia L,
Liy hé so tai trong fw = 1.5
Ché d6 Vin tdc S
Nhe V<15 (m/min) 1,0-1,2
Trung binh 15<V<60 (m/min) 1,2-1,5
Ning V=60 (m/min) 1,5-3,0

3
.50 = 54823557 km

3
.50 = 54823557 km

50 = 54823557 km

3

L= ()
= (5ems)
(C)3
+=(5vms)

.50 = 54823557 km
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TRUONG DH BACH KHOA HA NOI
Pd 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

Két luin

Bai toan : Tinh toan thiét ké hé thng dan hwéng dung cho may phay CNC 3 truc.

Dwa vao bai toan ta tinh chon dwgc cac chi tiét ,bo phin dung trong cac may CNC.

1. Vit me bi truc chinh Y va Z véi chiéu dai 1am viéc cho trwéec ta xac dinh dwoc dwong kinh
cho phép phu hop véi van téc yéu cau clia may va hé so tai trong dong dwéi yéu ciu clia tai trong

cho phép.

2. 0 d& xac dinh dwoc loai cin thiét cho 2 truc véi hé s§ tai trong tinh toan duorc.

3. Pong co ¢ cong suit va momen xoan momen khé&i dong phit hop véi qua trinh tang tdc,

giam tdc va giai doan lam viéc clia may.

4. Chon duoc ray dan hwéng

Cac thong so tinh chon dwoc :

STT Tén goi Thong s6 Ghi chu
1 Vit me bi truc Y 40-10B2-FDWC Hang PMI
2 Vit me bi truc Z 45-10B3-FDWC Hang PMI
3 0 d& bi 1 day trucY 7406B Hang SKF
4 0 d& bi 1 day truc Z 7407B Hang SKF
5 bong co trucY AM 1400C Hang

Anilam
6 Pong co truc Z AM 1400C Hang
Anilam
7 Ray dan truc Y MSA 25LA Hang PMI
8 Ray dan truc Z MSA 35LA Hang PMI
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TRUONG DH BACH KHOA HA NOI
Do 4n mon hoc : Thiét ké hé théng co khi
Dé tai : Tinh todn thiét ké hé thong truyén déng va lra chon hé thong dan hdng
dung cho may phay CNC
GVHD : TS. Nguyén Tién Déng

BACH KHOA

Tai ligu tham khao

1. PMI ballscrews catalog, Precision motion industries, INC

2. PMI linear guideway, Precision motion industries, INC

3. Ballscrews technical information, Hiwin motion control and system technology

4. Linear guideway technical information, Hiwin motion control and system technology
5. Machine tools for high performance machining, L.N.L6pez de Lacalle, A.Lamikiz

6. Website cua cac hdng : www.pmi-amt.com, www.Hiwin.com, www.skf.com,

www.alibaba.com, www.anilam.com, ........

7. Tinh to4n thiét ké hé dan dong co khi (tip 1, tip 2) - Trinh Chit - Lé Van Uyén - NXB Gido

duc.

9. S6 tay Cong nghé ché tao may - tip 1,2,3 - GS N Nguyén Dic Loc - XB Khoa hoc va K§ thuat.

10. Gido trinh dung sai 13p ghép va ky thuat do lwong - Pgs.Ts.Ninh Ditc Tén

NGUYEN VAN THUAN
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