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LOI GIOI THIEU
Gido trinh B4o tri may cong cu CNC duge bién soan nhdm cung cép cho hoc
sinh h¢ TCN nghé Bao tri hé thong thiét bi co khi nhimg kién thic va ky ning sau:

- Poc, hiéu duoc hd so ky thuét ciia may CNC nhu: cac thong s6 ky thudt,
ban v& nguyén 1y, ban v& 1dp, ban v& dién — diéu khién, parameter, ... bing tiéng
Viét.

- Lép dat, van hanh thtr va ban giao duoc may CNC khi c¢6 da tai lidu k§
thuat lién quan.

- Thuc hién dugc cong tac bao dudng may CNC theo ké hoach.

- Stra chita dugc nhitng héng hoc nhéd cua may CNC.

- Lap duogc hd so bao tri cho may CNC.

- Giam sat, theo ddi dugc tinh trang k¥ thuat cia may CNC nhu: bo truyén
co khi, co cdu dan dong, hé théng dién, khi nén — thiy luc, phanh ci, ... Nhan biét
duogc tinh trang cia may CNC

, - Phét hién va xtt 1y kip thoi nhiing biéu hién bét thudng su ¢b k¥ thuat phd
bién ctia may CNC.

- Thay thé dugc céc chi tiét va bd phan hu héng ding yéu ciu k¥ thust dam
bao diéu kién 1am viéc cho may CNC.

- Rén luyén k¥ ning ghi chép, 1am diu, chup hinh ... khi thyc hién cong tac
béo tri

- Rén luyén tic phong 1am viéc can than, an toan va chinh x4c trong cong
viéc

Gi4o trinh gdbm 47 bai cung cip nhimg kién thirc vé bao tri may coéng cu CNC
trong linh vurc bao tri hé thdng thiét bi co khi.

Trong qué trinh bién soan, tac gia xin chan thanh cam on quy Thiy c6 di gép
¥ nhiét tinh d& gido trinh ngay cang hoan thién hon nita.

Qudn 5, ngay thdng nam 20...
Tham gia bién soan
Nguyén Hung Vy
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BAI 1: KHAO SAT MAY TIEN CNC

Gioi thiéu:

Bai nay nhim cung c¢ip cho hoc sinh nhitng kién thtrc va k§ nang khao sat
mdy tién CNC trong nghé Bao tri hé théng thiét bi co khi

Muc ti€u:

- Biét duoc cAu tao, nguyén ly 1am viéc cia may tién CNC va st dung duoc

bang didu khién.

Noi dung chinh:
1. C4u tao may tién CNC

Tén may: CAK3665di
Hé diéu khié€n: FANUC Series Oi Mate - TC
C4c thong s6 ¢o ban ciia mdy:
I- Kich thuéc khong gian gia cong:
- Hanh trinh truc X, X — Axis: 220 mm
- Hanh trinh truc Z, Z — Axis: 530 mm
1I- O chita dao va truc chinh:
2.1- O chita dao:
- O chtta dao gdm 06 vi tri dugc ddnh s6 tir 1 3€n 6
- Chuyén d6ng thay dao nhd ddu Revolve
2.2- Truc chinh:
- S6 vong quay cla truc chinh: 200 — 3000 vong/ phiit
III- Lugng chay dao cé thé:
- Theo phuong X: >3.8 m/phiit
- Theo phuong Z: >7.8 m/phit
IV- Cong sudt dén dong:
- S6 vong quay clia Motor truc chinh(Mam cip): 3000 vong/phiit
- Cong suit dan dong:
Motor dan dong 2 truc: 1.2 Kw
Motor din dong truc chinh: 5.5 Kw



2. Nguyén ly lam viée

M4y tién NC c6 cdu tao trong tw nhu méy tién thong thudng.

Péi v6i tién thong thuong khi gia cong cit got chi tiét thuong didu khién phai theo
doi vi tri dao cét, thao tac kip thoi ché tao ra nhitng chi tiét dat yéu cau k¥ thuat.
D0 chinh x4c, ning suét phu thudc vao trinh do tay nghé nguoi diéu khién.

Méy CNC hoat dong theo mot chuong trinh d3 duqc_ 1ap trinh theo mdt quy tac
chit ch& phit hop v6i quy trinh cong nghé duoc soan thao va cai dat phin mém
trong may.

Két qua 1am viéc cia may CNC khéong phu thudc vao tay nghé cia ngudi didu
khién. Lic nay ngudi didu khién may chi yéu dong vai trd theo doi va kiém tra
cac chirc ndng hoat dong cia may.

Hinh dang két cdu ctia may tién NC ciing twong ty may tién thong thudng, ngoai

ra may tién CNC con c¢6é mot sO dac diém riéng sau (Hinh v& 3.1)



Hinh 3.1: Hinh dang bén ngoai cia méy tién CNC

Nhiing nét dic trung co ban cia may tién (NC, CNC):

Tu dong héa cao;
Tbc d6 dich chuyén, tbc d6 quay 16n (>1000vong/phut);

D0 chinh xéc cao (sai léch kich thude < 0,00 1mm);

Nang suét gia cong cao gip 3 14n may tién thudng;

Tinh linh hoat cao, thich nghi nhanh véi cac d6i twong gia cong phi hop san

xuét loat nhé.
CAC BO PHAN CHINH CUA MAY
+ U diung.

La bd phén lam viéc clia may tao ra van tdc cat got. Bén trong lép truc chinh,
dong co bude (diéu chinh cac tdc do va thay dbi dugc chiu quay). Trén ddu truc chinh
mdt dau duoc lip véi mam cip ding dé g va kep chit chi tiét gia cong. Phia sau truc
chinh lép hé théng thiy lyc hodc khi nén dé déng, mé, kep chit chi tiét.

+ Truyén dong truc chinh.

Dong co cua truc chinh may tién CNC cé thé 1a dong co mot chiéu hodc doéng co
xoay chidu.

Pong co dong mot chidu diéu chinh vé cp tdc dd biang kich tir. Pong co xoay
chidu thi didu chinh v6 cip tbc d6 bang d6 bién ddi tin thay d6i s6 vong quay don gian c6

moO men truyén tai cao.



+  Truyén dong chay dao.

Pong co (mdt chiéu, xoay chiéu) truyén chuyén dong bd vit me dai dc bi lam
cho timg truc chay dao ddc 18p (truc X, Z). Cac loai truyén dong co ndy c6 dic tinh déng
hoc wu viét cho qua trinh cit, qua trinh phanh hdm do mdé men quén tinh nhd nén dd
chinh x4c diéu chinh cao va chinh xéc.

B vit me - dai dc - bi c6 kha ning bién dbi truyén din d& dang it ma sét, c6 thé

chinh khe hé hop 1y khi truyén din véi téc d6 cao (hinh 3.2).

| H thong ddng co chay dao

; s ‘*éf . ’ 5 pd s . i I 4 - I » oy o
| Vit me dai 6c thuee hién chuyen déng % Wit me dai oc thwe hién chuyen dong
Chay theo truc X Chay theo truc Z

Hinh 3.2: Hé théng truyén déng chay dao cia may tién CNC

1-2-3-4-5-6-Céac dudong truyén lién hé giira cac

| dong co bod xir Iy trung tAm (CPU) ciia hé diéu khién.

Trong d6:

1. Puong nbi gitta bang diéu khién va CPU.

2. Duong nbi gitta CPU vé6i hé théng dong co chay dao.

3,4. Pudng phéan hdi tir déng co dén CPU.

5. Puong ndi gitta CPU dén du u dung.

6. Dudng phan hdi tir u dimg v& CPU.
(CPU-B xtr Iy trung tAm ciia hé diéu khién)



+  Mam cap.

Qu4 trinh déng mé va him mam cdp dé thao lap chi tiét bing hé thong thay luc
(hodc khi nén) hoat dong nhanh, lyc phat dong nhé va an toan. bPéi véi may tién CNC
thuong duoc gia cong véi tée dd rat cao. S6 vong quay ciia truc chinh 16n (c6 thé 1én t6i
8000vong/phit-khi gia cong kim loai mau). Do d6 lyc ly tam 14 rdt 16n nén cdc mim cap

thudng dugce kep chat béng hé théng thuy luc (hodc khi nén) tw dong.

+ Udpng.

Bo phén nay bao gém chi tiét ding dé dinh tdm va ga lip chi tiét, didu chinh,
kep chat nhd hé théng thiy luc (hodic khi nén).
+  H¢ théng ban xe dao.

Bao gbm hai bo phan chinh sau:

+ Gi4 d& 6 tich dao (Ban xe dao):

B§ phan nay 1a b phan d& & chtra dao thuc hién céc chuyén dong tinh tién ra,
va0 song song, vudng goc véi truc chinh nhd cic chuyén dong co bude (¢4 chuyén
dong nay d3 dugc 14p trinh san).

+ O tich dao (PAu Rovénve):

May tién CNC thuong dung hai loai sau:

- Piu Rovénve c6 thé lép tir 8 dén 12 dao cac loai;

- Céac § chira dao trong t& hop gia cong v&i cac bd phan khac (dd ga thay dbi

dung cu).

+ Pau Rovonve cho phép thay dao nhanh trong mot thoi gian ngan da chi dinh, con &
chiza dao thi mang mot sb lugng 16n dao ma khong gy nguy hiém, va cham trong
vung lam viéc cia mdy tién.

Trong ca hai trudng hop chuéi cia dao thudng duoc kep trong khdi mang dao tai
nhitng vi tri x4c dinh trén ban xe dao. Céc khdi mang dao phii hop véi céc gid do
dao trén may tién va duge tiéu chuin hoa.

Céc két clu cia ddu Rovénve tily thude vao cong dung va yéu cdu cong nghé coa
ting loai may.

Bao gbém céc diu Rovénve (kidu chit thap, cac ddu Rovénve kiéu chit thap kiéu
dia hinh tréng).

Ph bién d4u Rovonve ciia cac loai may tién CNC c¢6 két cdu nhu hinh 3.3
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Cac logi dyng cy cat Céc khdi manyg dao Blu rovinve ki of2 |

Hinh 3.3: Hé théng g4 dat dung cu
Pau Rovénve c6 thé la'ip dugc céc loai dao: Tién, phay, khoan, khoét, cit ren
duoc tiéu chudn héa phan chudi ¢6 thé 1ap 14n va lip ghép véi cac dd ga & trén dau
Ro-von-ve.
+O chua dung cu cho may tién CNC
Céac b chua dao cu thuong duoc st dung it hon so véi dau Rovonve vi viée thay
d6i dung cu khé khin so véi céc co cdu cta diu Rovonve. Song 5 chira ¢6 vu
diém 13 an toan, it gdy ra va cham trong ving gia cong, d& dang ghép ndi mot sb
16n cac dung cu mdt cach tw ddng ma khong can su can thiép béng tay.
+  Bing diéu khién.
Bang diéu khién 13 noi thuc hién trao dbi théng tin giita ngudi véi may. Két cdu
ctia bang c6 thé khac nhau tity thudc vao nha san xuit. Bang didu khién cia may tién

CNC LEADWELL TS5 ¢6 céu tao nhu sau:
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Ving didu khién man hinh

Ving didu khién may

Hinh 3.4: Bang diéu khién may tién CNC LEADWELL T5
1. Ving diéu khién man hinh (CRT); 2 - Viing diéu khién may

GOm c¢6 man hinh CRT gidng nhu man hinh may tinh va mét ban phim gdm cac
nat chirc ning ding dé nhap céc dit liéu va ban vé. Céc dir lidu ndy duoc chuyén vao may
va ding n6 ¢ mé cic thye don didu khién cac chirc ning van hanh may. Trong may NC
céc bang didu khién duogc thiét ké riéng 1& va dugc Iép trén may.

HE THONG DUNG CU CAT TREN MAY (Tooling System of CNC lathe)

T4t ca dao tién trén may CNC d8u c6 phéan cit 12 nhitng manh hop kim cing lap
ghép. M&bi dao yéu ciu chi duge 1ép cd dinh tai mot vi tri trén diu ro - von - ve va c6 thé

thuc hién
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tu dong mot cach chinh xac theo chuong trinh d3 dugc dinh s&n. Céac dao c6 thé thay dbi

cho nhau va c6 thé lip 14n v6i cdc may CNC khac nhau trong phan xudng. Két chu cia

cac dao tién ding cho may CNC rat da dang va phu thudc chu yéu vao bé mait gia cong.

Hinh 3.5 m6 td mot sb loai dao tién co ban dung trén cdc may tién CNC.
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Hinh 3.5: M6t s6 loai dao tién co ban gin méanh hop kim cing

dung trén cac may tién CNC.

PAC TiNH KY THUAT CUA MAY

MB3i loai may c6 dic tinh k¥ thuat khac nhau, phu thudc vao tlirng hang san XUAt.

Trong pham vi gido trinh giéi thi¢u mdy ti€én CNC do cdng ty Jessey cuia Dai Loan san

xudt c6 cac dic tinh k¥ thuat co ban:
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MAY TIEN CNC KY HIEU : LEADWELL T5

+ Dudng kinh mam cép 250mm

+ Chidu cao trung tAm tinh tir truc chinh dén bang may 280mm

+ Khoang cach chay doc ctia ban dao (truc Z) 170mm

+ Khoéng cach chay ngang cta ban dao (truc X) 320mm
+Téc d6 truc chinh 45 - 4500v/ph
+ Pudng kinh 16 truc chinh 60mm

+ 86 lwong dao : 8 dao

+ Lugng chay dao doc (truc Z) 24m/ph

+ Luong chay dao ngang (truc X) 18m/ph
+Thoi gian thay dbi dao 0.2s/1an

+ Dién tich dat may ) 2220x2100mm

MOT SO CAC THIET BI BEN NGOAI
Céc thiét bi bén ngoai c6 kha ning gitip ngudi tho hoan thanh cac cong viée mot
cach ddc 14p, m& rdng céc chirc ndng hoat dong ctia may .
Gom céc thiét bi:
- THIET BI PO DAO (Settingguage)
La thiét bi ding dé do vi tri khodng céch cua cac dao cy, véi dung cu do do thi cac sai
s gifra vi tri chi tiét gia cong véi cac khoang cach dao dwogc xdc dinh chinh xac.
Cé2loai.
« Thiét bi do dién tir
o Thiét bj do quang hoc
- HE THONG PO TU PONG CHI TIET (Autumatic Workpice Measuring Divice)

La thiét bj do tw dong tir tinh to4n dén x4c dinh kich thudc bu dao hoan toan tu dong.
- HE THONG TAI PHOI (Chip conveyor)

Thiét bi nay ding dé van chuyén phoi trong khi cit got.
- BOQ PHAN CUNG CAP PHOI LIEU (Bar Feeder)



14

La bd phén cung cip phéi lidu cho may gia cong, thudng c6 & cac mdy c6 chuong
trinh dat sén thuong 13 may c6 phan CIM.

HE THONG KEP PHOI TU BPONG (Automactic Jaw Changer)

La thiét bi dé chuyén ddi kep, hdm phdi tu ddng trén mam cdp bfmg hé théng khi nén
hodc thuy luc.

HE THONG THAY DAO TU PONG (Automatic Tool Changer)

Qua4 trinh thay dbi dao cét trong 6 chira dao phai tusn thd theo nhitng cau [énh dugc
thé hién trong phan CNC

HE THONG DAO CU TRONG MAY TIEN (Tooling System of CNC Lathe)

B6 phén dao ctia may tién CNC théng thudong cho phép 1ap 8-12 dao. Mbi dao yéu
cau chi dugc 1ap c¢b dinh tai mét vi tri trén déu ro-vén-ve va c6 thé thuc hién tu dong
mot cach chinh x4c theo chuong trinh d3 dwge dinh san. Cac dao ¢ thé thay ddi cho
nhau va ¢6 thé 1ip 14n v6i cdc may CNC khéc trong phan xwdng. Vi vay ngudi ta ché
tao cac loai ga d& dao theo tiéu chuin dé rat ngén thoi gian céc thao tac, dé& thao lép,

stra chita va thay d6i so dao.

Nguyén ly hoat dong ctia may tién dua trén nguyén 1y gia cong chung: Stt dung

chuyén dong chinh 14 chuyén dong xoay tron ctia phéi, chuyén dong chay dao 1a cac

chuyén déng ngang va doc theo bang may. Do vay nguyén ly hoat déng ciia may tién 1a

nguyén ly diéu khién chuyén ddng quay tron cta phdi va nguyen ly diéu khién chuyén

dong chay dao.

Lo o MAmeED  gpoangedehgiis
LR ching 1 CooUhalmbiame s gandwgl doctien
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Trén mﬁy tién phoi dugce ga trén mam cdp (c6 loai 3 chiu ty dinh tim, c6 loai 4
chiu). Vi nhitng phoi c6 chidu dai 16n (khoang tir 200 trd 1én) thudng duge chdng tim
d8 nang cao dd ctmg vimg bang diu chong tAm (c6 hai loai dau tAm: dAm tAm tinh va dau
tam dong) nam trén u dong.

- Chuyén dong quay ctia truc chinh (ctia phéi) 1a chuyén dong clia mam cap theo
so dd sau: Pong co ---> Bién t?mg va Hop diéu khién tdc do CNC ---->Mam cap

Pong co clia mdy tién thuong dugc diat & dudi dé ding sau may. Dong co nay co
cong sudt va van tc khic nhau tity vao loai may st dung. Chuyén dong quay ciia dong
co duogc truyén vao hop giam tbc nhd truyén dong dai. C6 thé didu chinh dugc cac cip
tdc d6 khac nhau nho bo bién téng va bd diéu khién CNC. Viéc lya chon vén tdc b?mg
cac dong 1énh.

- Chuyén d6ng cua dao 12 chuyén dong ciia ban xe dao theo so dd sau:

Pong co Servo ---> Hop diéu khién CNC ---->Truc truyén------- >Ban xe dao.
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3. St dung bang diéu khién
BAN PHIM PIEU KHIEN

+ Chtrc nang cua SHIFT:

- Mubn bdm O — Bdm O.

- Mudn bdm P — Bam SHIFT — Bim P.

+ Chtrc nang cia CAN (cancel): Xba b ki tur phia trudc con trd (ddu nhay).
+ INPUT: nhép sb.

+ DELETE: X6a (chuong trinh, 1énh, ...).

+ HEPL: Tra cuu, trg gilp.

+ RESET: Lam méi lai bd nhé ciia mdy sau khi xir 1y céc 15i.

+ INSERT: Chén (thém) 1énh, chwong trinh.

+ ALTER: Ding dé thay thé dia chi 1énh khi chinh sta chuong trinh.
+ CUSTOM GRAPH: Xem d0 thj gia cong.

+ MESSAGE: Dong thong bao.

+ SYSTEM: Thong tin hé théng.

+ POS: Xem vi tri cda dao, may.
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+ PROG: Xem chuong trinh gia cong.
+ OFS/SET: Xem, nhép thong tin ctia dao, may, gbc toa do.

S6TT Tén Cong Tic Chic nidng

(Phim chitc ndng) (Cbng dung)

e Cong tic Khdi dong hé
diéu khién clia mdy
Tién CNC

Coéng tic Sutdown hé
diéu khién clia m4y
Tién CNC

Chia Khod md ban
phim cho mdy Tién
CNC

Cong tic tit khin cip
khi gidp cdc sy ¢cd

Tay quay dién, diu
khién céc truc X, Z




Cong tic khdi dong
chudng trinh NC

Cong tic tam nglitng
chuong trinh NC

M3 hé thong thuy luc

10

11

M4 hé théng cudn
phoi(khdng st dung)

Diéu khién hé thong
cap phodi(khong s
dung)

Piéu khién u
dong(chong tim) hay
ban dap chdn mau vang

12

Piéu khién ngirng truc
chinh

13

Piéu khién quay truc
chinh d€ kiém tra d6
ddo clia chi tiét trén
mém cap




19

14

Piéu khién hé thong
d4u bé6i tron

15

« A - 2 N ~
Piéu khién den lam
viéc

16

Piéu khién mam cip
bing hé thdng thiy luc
hay ban dap chdn mau
do

17

Piéu khién truc chinh
quay ciing chi€u kim
dong hd

18

Piéu khién truc chinh
quay ngudc chiéu kim
dong hd

19

20

Piéu khién hé théng
tudi ngudi

Diéu khién quay ban
dao

21

Piéu khién chay dao
nhanh khong cét got va
dén bdo cdc truc chay
dinh chudn




