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BAI 1: GIOI THIEU CHUNG VE MAY TIEN CNC
Giéi thiu:
Bai hoc nay nham cung cip cho hoc sinh nhing kién thic vé may tién
CNC trong nghé cét got kim loai
Muc tiéu:
- Trinh bay dugc cau tao chung cia may va cac bo phan chinh caa may tién
CNC
- So sanh diém giéng nhau va khac nhau gitra may tién van ning va mdy tién
CNC
- Néu dugc dac tinh ky thuat cua may CNC.

N0i dung chinh:
1. QUA TRINH PHAT TRIEN CUA MAY TIEN CNC:
1.1 Lich sir phat trién:

Lich sir phat trién ctia NC bat nguon tir muc dich quan sy va hang khong vii
try khi ma yéu cau vé cac chi tiéu vé chat luong cua cac may bay, tén lira, xe
tang .. 1a cao nhat ( 6 d6 chinh xac, d tin cdy cao nhét, c6 do bén va tinh hiéu
qua khi st dung cao..). ngdy nay lich sir phat trién NC d4 trai qua cac qua trinh
phat trién khong ngimg ciing véi sy phat trién trong linh vuc vi xir 1y tir 4 bit, 8
bit... cho dén nay dat dén 32 bit va cho phép thé hé sau cao hon thé hé trude va
manh hon vé kha nang luu trit va xir 1y.

Tir cac may CNC riéng 18, cho dén sy phat trién cao hon 1a cc trung tAm
CNC c6 cac 6 chira dao 1én t6i hang trim va c6 thé thuc hién nhiéu nguyén cong
déng thoi hodc tudn tu trén mot vi tri ga dat. cung vai sy phat trién cong nghé
truyén s liéu, da tao diéu kién cho cac nha cong nghiép tmg dung dé két ndi su
hoat dong cua nhiéu may CNC dudi sy quan 1y cia mdt may tinh trung tdm
DNC v6i muc dich khai thai c6 hiéu qua nhét nhu bd tri, sip xép cong viéc cho
ting may, t6 chirc san xuat va quan 1y chat luong san pham. ..

Qua trinh phat trién cong nghé ché tao va may cat kim loai da trai qua cac
giai doan:

* Cong nghé thu cong;
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* Cong nghi¢p hoa véi sy ra doi cia nganh ché tao may cong cu;

* Tur tu dOong hoa co khi sang tu dong hoa cd sy trg gitp cia may tinh (CNC)
Sau day 1a nhitng mdc quan trong cta qua trinh phat trién may cong cu diéu

khién s6 (CNC = computerized numerical control), né gin lién véi qua trinh

phat trién ctia cong nghé dién tir va tin hoc.

+ Nim 1908: JOPB MJAC QUARD di dung nhitng tim ton duc 15 diéu khién

tu dong cac may dét.

+ Niim 1863: MFO URNEAUX phat minh “Pan dwong cam ty dong” ndi tiéng

thé giGi véi tén goi 1a PIANNOLA.

Trong d6 dung mot bang gidy c6 nhiéu cuén 30cm duoc duc 15 theo vi tri tuong

thich dé diéu khién ludn khi nén tac dong vao cac phim bam co khi. Bang gidy

duc 16 dung lam vt mang tin da duoc phat kién .

+ Nam 1946: Dr. JONW MAUCHILY va Dr.JSPRESPER ECKERT dua ra cac

may tinh vi tinh sd dién tir dau tién 1a “ENIAC” cho quan doi My di dugc tGng

dung .

+ Nam1948-1952: T.PARSON va cong nghé MIT (Masschusetts Institute Of

Technology) di nghién ciru thiét ké theo hop dong cua khéng quan My (USAF)

mot hé théng diéu khién danh cho may cong cu.

Pé diéu khién truc tiép vi tri cua cac truc vit me thong qua dir liéu dau ra cua

mot may tinh lam bang chimg cho kha ning gia cong mot chi tiét. T. PARSON

da dua 4 luan diém co ban:

1 - Nhiing vi1 tri dugc tinh ra trén mot bién dang duoc nghi nhé vao bia duc 15.

2 - Céc bia duc 16 duoc doc trén may mot cach tu dong.

3 - Céac vi tri dugc doc ra phai dugc thong bdo mdt cach lién tuc va bo Xxung

thém tinh toan cho céc gia tri trung gian.

4 - Cac dong co SERVO (vo cap téc do) co thé diéu khién dugc chuyén dong

cua cac truc.

+ Niam 1952: Hang MIT d3 cung cdp chiéc may phay dau tién mang tén

CINCINNATI HYDROTEL c¢6 tryc thang dimg.Tu diéu khién lap bang bang
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may dién ttr co thé dich chuyén dong thoi theo ba truc, nhan dit liéu thong qua
bing duc 16 nhi phan (Binary Code Punched Band).

+ Niam 1987: Nhitng may phay dau tién c6 trong may phan xuéng cua khong
quan Hoa Ky, & Nhat Ban vién cong nghé TOKYO va cong ty IKEGAI lién két,
ké thira ché tao thanh céng may diéu khién sb trén co s¢ mdy tién thuy luc va
chiéc may tién NC dau tién ra doi & Nhat Ban.

+ Nim 1960: Hé diéu khién NC dung dén ban da thay thé cac hé diéu khién cii
(dung dén dién tir). Cac nha ché tao may nguoi Ptc trung bay chiéc may diéu
khién NC dau tién tai hoi chg HANOVER.

+ Nam 1965: Giai phap thay dung cu ty dong (ATC) da nang cao trinh dd tu
dong hoa khau gia cong.

+ Nam 1968: K¥ thuat mach tich hop IC (Integrated Circuits) da lam cho cac h¢
théng diéu khién DNC (Direct Numerical Control) da thiét 1ap & My bang diéu
khién (standard omnicontrol) va may tinh IBM.

+ Nam 1970: Giai phap thay thé bé phién ga phoi tu dong (Automatic Palete
Changer)

+ Nam 1972: Hé diéu khién NC dau tién c6 1ap mot may tinh nho. D6 1a hé diéu
khién sb dung vi tinh c6 hé vi xur Iy sau nay.

+ Nam 1976: Cac hé vi xtr Iy (microProcessors) tao ra mot cugc cach mang
trong k¥ thuat CNC.

+ Nam 1978: Cac hé théng gia cong linh hoat duogc tao 1ap thyc hién.

+ Nim 1979: Nhimng khép nbi lién hoan CAD/CAM thiét ké va ché tao co tro
gitp cuia may tinh (Computer Aided Design/Computer Aided Manufacturing).

+ Nim 1980: Trong khi phat trién ciia cong cu trg gitip lap trinh tich hgp CNC,
bung né mot “Cudc chién 1ong tin” ung ho hay chong ddi giai phap diéu khién
qua cép lénh bang tay.

+ Niim 1984: Xuét hién diéu khién CNC c6 cong ning manh mé& duoc trang bi
cac cong cu tro giup 1ap trinh dd hoa (Graphic) tién thém mot budc phat trién

mdi 1ap trinh tai phan xudng.
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+ Nhitng nim 1986-1987: Nhiing giao dién chuan hoa (standard interfaces) mo
ra con dudng tién t6i cac xi nghiép tu dong trén co s hé thong trao doi hé thong
thong tin lién thong CIM (Computer Integrated Manufacturing)
+ Tir nim 1990: Céc giao dién sb giita diéu khién NC va cac khoi dong duoc
cai thién do chinh xac va dac tinh diéu chinh cta cac truc diéu khién NC va truc
chinh.
+ Tir nim 1994 dén nay: Khép kin chudi qua trinh CAD/CAM/CNC bang cach
str dung hé NURBS lam phuong phap ndi suy. Puoc truy cp tir hé CAD nham
dién ta bé mat dat dd min va do sic nét cao. Nang cao do chinh xac va tdc do xur
Iy tao ra chuyén dong déu dan ctua may, ting tudi tho cia may va dung cu.
1.2 Cac loai may gia cong sir dung ky thuat nc va cnc

Ngay nay, cac may tng dung k¥ thuat NC va CNC duoc sir dung rat nhiéu
trong cac linh vuc khac nhau nhu:
- May cong cu cat got kim loai.
- May gia cong ap luc: dap, ren...
- May gia cong tia ltra dién, gia cong cat ddy, xung dinh hinh...
- May gia cong lazer, gia cong bang tia nudc...
- Cac may st dung trong y té, quan sur..
- May do 3 chiéu, may cat, dot dap.....
1.3 Tinh hinh trang bi &rng dung k¥ thuit cnc & nudc ta hién nay

Hién nay chua c6 mot tai liéu hay mot cudc khao sat, théng ké nao day du
va chinh xac trinh bay tinh hinh trang bi ing dung k¥ thuat CNC ¢ nudc ta hién
nay.

Bang thong ké dudi day 14 cua tac gia suu tim duge mot sé may CNC da
dugc str dung trong cic co s& san xuat ciia nudc ta. Trong qua trinh giang day
phai cap nhat thong tin va tim céc tai li¢u voi nhitng kénh thong tin khac nhau

dé ndi dung bai thém phong phi va chinh xAc.

Thw n AL r Nuée Phan mém Ngon ngivr | Kha nang
tu Tén thiet b san xuat dieu khién l1ap trinh | diéu khién
1 May phay CHLB buc | CNC - 432- Ngon ngr | 3 truc
CNC MAHO G
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Thw n A r Nuée Phan mém Ngon ngivr | Kha nin
pr | Lemthietbl | wAt | didu khién léjgp rinn | didu khide
MH600W
2 May phay CHLB Ptic | TNC —421— | Dbithoai |3 truc
CNC DMUG60T HEIDENHAIN | truc tiép
bang biéu
tuong
3 May phay CHSéc- |TNC—-421— |Po6ithoai |3 truc
CNC CHLB Puc | HEIDENHAIN | truc tiép
FCV63CNC bang biéu
tugng
4 May phay bai Loan | FANUC Ngon nglt | 3 truc
CNC G
5 May tién CNC | bai Loan | FANUC Ngon nglr | 2 truc
LEADWELL G
6 May tién CNC | Viét Nam | SINUMERIK - | Ngén nglr | 2 truc
T20CNC —CHLB 810T - G
Dric SIEMENS
7 Méay EDM Anh
xung dinh hinh
HURCO - 900
HURCO — 250
8 May EDM cat | Nhat FANUC Ngon ngr 5 truc
day G
HITACHI -
2Q
9 May do 3 chiéu | My
BROWN and
SHARPE
10 | May cat Viét Nam
PLASMA
CP2580CNC
11 | May dotdap, | Nhat AMADA

xoay tu dong
CNC
PEGA 357

1.4 Céc dang diéu khién

Thuc chat thi cac mdy diéu khién theo chwong trinh sd c6 nguyén ly

chuyén dong tao hinh vé co ban khong khac gi so vdi cac may cong cu truyén

thong, c6 nghia 1a vé mat thuat nglt n6 cling mang t€n may cong cu nhu may
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tién, may phay dung, may phay nam ngang, may mai.. nhung da dugc s hoa va
tin hoc hoa dé diéu khién cac chuyén dong cong tic cia may bang cac 1énh dua
vao hé thong CNC. Tuy theo yéu cau cia timg loai may va ting loai co cdu diéu
khién ma c6 thé phéan thanh céc loai co ban sau:
1.4.1 Diéu khién diém - diém

Diéu khién diém - diém dung cho nhitng nhiém vu dinh vi don gian, muc
dich chinh 14 can dat duoc cac kich thuéce a, b, ¢, d, e, f phai chinh xac, con quy
dao chay dao nhanh hay cua ban may déu khong c6 y nghia quyét dinh (hinh
2.1).

3

S

N2
"/

o

C

Hinh 2.1: Diéu khién diém - diém

Diéu khién diém - diém umg dung dé gia cong cac 15 bang cac phuwong phap
khoan, khoét, doa va cét ren 10.

Vi tri cta cac 18 ¢6 thé dugc diéu khién dong thoi theo hai truc (hinh 2.2a)
hodc diéu khién ké tiép nhau (hinh 2.2b). Trong truong hop chay dao dong thoi
theo hai truc X, Y thi quy dao chuyén dong tao thanh mdt goéc a so véi truc nao
d6. Trong trudng hop chay dao doc 1ap thi trude hét dao chay song song vdi truc
Y t6i diém 17 (lac nay toa do ctua X khong thay d6i), sau d6 dao chay theo truc
X dé toi diem dich 2.
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L

X ¥

a) b)
Hinh 2.2: C4c dang chay dao trong diéu khién diém - diém
a) diéu khién dong thoi theo hai truc; b) diéu khién ké tiép
1.4.2 Piéu khién dwong thing.

Piéu khién duong thang 1a dang diéu khién ma khi gia cong dung cu cat
thuc hién chay dao doc 1ap theo mot duong thrfmg nao do. Trén may tién dung cu
cat chuyén dong song song hoic vudng goc véi chi tiét (truc Z), (hinh 2.3a).

Trén may phay dung cu cat chuyén dong song song voi truc Y hodc song

song voi truc X (hinh 2.3b)

v 4
£
-t
=¥F |
|
and)B
=~
¥ X X
a) b)
Hinh 2.3: Diéu khién duong thang
a) trén may tién; b) trén may phay
Piéu khién duong thang tmg dung cho cac may phay, tién, cit day don
gian.

1.4.3 Diéu khién bién dang (diéu khién contour).
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Piéu khién bién dang cho phép dung cu cat chuyén dong dong thoi theo ca
hai truc dé tao ra mét bién dang phuec tap, cac chuyén dong theo céc truc co mbi
quan hé ham sb rang budc véi nhau.

Piéu khién bién dang tmg dung cho cac may tién (hinh 2.4a), phay (hinh
2.4b) va céc trung tam gia cong.

Y=

b)
Hinh 2.4: Piéu khién theo contour
a) trén may tién; b) trén may phay
Tuy theo s6 truc duoc diéu khién chuyén dong déng thoi, cac hé diéu khién
bién dang contour dugc chia ra thanh hé théng diéu khién 2D, 2.1/2D hoic 3D.
1.5 Cac hé thong diéu khién
1.5.1 H¢ théng diéu khién NC.
Ngay nay cac mdy trang bi diéu khién NC van con thong dung. Day 13 hé

diéu khién don gian vé6i sé luong han ché cac kénh thong tin. Trong hé diéu



11

khién NC cac théng s6 hinh hoc cua chi tiét gia cong va cac 1énh diéu khién
duogc cho dudi dang diy cac con s6. Hé diéu khién NC 1am viéc theo nguyén tac
sau day:sau khi mo may thir nhat va tht hai duoc doc. Chi sau qua trinh doc két
thiic, may méi bat dau thuc hién thir nhat. Trong thoi gian nay thong tin cua lénh
thtr hai nam trong bo nhé cua hé théng diéu khién. Sau khi hoan thanh viéc thuc
hién 1énh thtr nhit may bat dau thuc hién 1énh thir hai ldy tir bo nhd ra trong khi
thuc hién 1énh thir hai, h¢ diéu khién thuc hién 1¢nh thtt ba dugc dua vao chd bo
nhé ma 1€nh thir hai vira dugc giai phong ra.

Nhuoc diém chinh ctia hé diéu khién NC 1a khi gia cong chi tiét tiép theo
trong loat hé diéu khién lai doc tit ca cac 1énh tir dau va nhu vy s& khong tranh
khoi nhiing sai sot ctia bo tinh toan trong hé diéu khién. Do d6 chi tiét gia cong
c6 thé bi phé pham. Mot nhuge diém khac nira 1a do can rat nhiéu 1énh chua
trong bang duc 16 hoic bing tir nén chuong trinh bi dung lai (khong chay)
thuong xuyén cé thé xay ra. Ngoai ra véi ché do 1am viéc nhu vay biang duc 15
hodc bang tir s& nhanh chong bi ban va mon, gay 15i cho chwong trinh.

1.5.2 H¢ thong diéu khién CNC.

Pic diém chinh ctia hé didu khién CNC 14 sy tham gia cia may tinh. Cac
nha ché tao may CNC cai dat vao may tinh mét chuong trinh diéu khién cho
ting loai may. Hé diéu khién CNC cho phép thay ddi va hiéu chinh cac chuong
trinh gia cong chi tiét va ca chuong trinh hoat dong cta ban than né. Trong hé
diéu khién CNC céc chuong trinh gia cong c6 thé dugc nghi nhé lai .Trong hé
diéu khién CNC chuong trinh c6 thé nap vao bd nhé toan bd mdt luc hoac tirng
lénh, bang tay tir ban diéu khién. Cac 1énh diéu khién khéng chi dugc viét cho
timg chuyén dong riéng 1¢ ma cho nhiéu chuyén dong cung lac. Piéu khién nay
cho phép giam sb chuong trinh va nhu vy c6 thé nang cao do tin cdy lam viéc
ctia may. Hé diéu khién CNC c6 kich thudc nhé hon va gia thanh thap hon so
v6i hé diéu khién NC nhung lai ¢ cac dic tinh mdi ma cac hé diéu khién trudce
d6 khong c6. Vi dy, nhiéu hé diéu khién nay c6 kha ning hiéu chinh nhiing sai

s0 c0 dinh cua mdy - nhiing nguyén nhan gay ra sai so gia cong.



12

1.5.3 H¢é thong diéu khién DNC (Direct Numerical Control).
Dic diém cua hé diéu khién DNC nhu sau (hinh 2.5)

/’: CNC
May [ - May céng
tinh - — oy ChC
CNC
« - —
trung
tim
[T »
" ~ - ] CNC

Hinh 2.5: Nguyén 1y hoat dong cta hé diéu khién DNC
- Nhiéu may cong cu CNC duoc ndi véi mot may tinh trung tim qua duong dan
dir liéu. M&i mot may cong cu c6 thé dicu khién CNC ma b tinh toan ciia n6 co
nhiém vu chon loc va phan phéi cac thong tin (theo chiéu hinh 1.3) hay néi cach
khac thi b tinh toan 1a cau ndi giita cac may cong cu va may tinh trung tAm.
- May tinh trung tdm c6 thé nhan cac thong tin tir nhitng cac bd diéu khién CNC
(theo chiéu hai hinh 1.3) dé hiéu chinh chuong trinh hodc dé doc nhimng dit liéu
tr may cong cu.
- Trong mot sd trudng hop mdy tinh dong vai trd chi dao trong viéc lua chon
nhig chi tiét gia cong theo thi tu wu tién dé phan chia di cac may khac nhau.
- Hé DNC c6 ngan hang dir liéu trung tdm cho biét cac thong tin cta chuong
trinh gia cong chi tiét trén tat ca cic may cong cu.
- C6 kha ning truyén dit liéu nhanh va c6 kha ning ndi ghép vao hé thong gia
cong linh hoat FMS .
1.5.4 Hé thong diéu khién thich nghi.

St dung hé diéu khién thich nghi 1a mot trong nhiing phuong phap hoan
thién ctia may cong cu CNC. Cac may CNC thong thudng co chu ky gia cong cb
dinh (chu ky ctng) dd duoc xac dinh & phan tir mang chuong trinh va nhu vay
ctr mdi 1an gia cong chi tiét khac chu ky lai duoc lap lai nhu cu, khong c6 su

thay d6i nao. Chuong trinh diéu khién nhu vay khoéng duoc hiéu chinh khi co
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cac yéu td cong nghé thay doi. Vi du khi gia cong chi tiét lugng du c6 thé thay
d6i dan dén thay ddi bién dang dan hdi cua hé thdng cong nghé. Khi d6 néu hé
théng diéu khién khong duoc hiéu chinh lai lyc cit thi kich thuée gia cong co
thé vuot ra ngoai pham vi dung sai (nghia 1a sinh ra phé pham). Trong truong
hop nay dé tranh phé phim ta phai giam luong chay dao hoic thém budc gia

cong, nghia la ta da gidm nang suat gia cong.

-

i

-
L

= ot 6 5

4

Hinh 2.6: So d6 diéu khién thich nghi
1. chi tiét; 2. dao; 3. datric; 4.bd bién ddi; 5, 6, 7. co cau chay dao

Hé thong diéu khién thich nghi 1a hé thong diéu khién c6 tinh dén nhiing
tac dong bén ngoai ctia hé thong céng nghé dé hiéu chinh chu ky gia cong (qua
trinh gia cong) nham loai bé anh hudng cac yéu t6 d6 tdi do chinh xac gia cong.
Hinh 2.6 1a mot vi du so d6 diéu khién thich nghi. Dao (2) gia cong chi tiét (1).
Céc yéu to cong nghé khong 6n dinh c6 thé giy ra su thay doi luc cat Py (luc
huéng kinh). Luc Py duoc datric (3) ghi lai. Tin hiéu cta datric di qua bo bién
d6i (4) tac dong dén co cu chay dao (5-7) va 1am on dinh cac luc cit Py. Néu
luc cat Py ting thi luong chay dao s& giam xudng va nhu vay luc cat Py s& giam
xubng. Néu luc cit Py giam xudng thi luong chay dao sé ting 1én, 6n dinh lyuc
cit c6 nghia 1 ching ta giam dugc dao dong cua kich thudc gia cong (ting do
chinh x4c va nang xuét gia cong).

Ciing twong ty nhu vay hé thdng diéu khién thich nghi c6 thé 6n dinh dugc

cong suét cat, mémen hay nhiét do cat v.v....Tuy nhién, hé diéu khién thich nghi
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hay duoc dung dé 6n dinh kich thudc gia cong, ¢ day co cau kiém tra tich cuc
(kiém tra chu dong) ludn ludn xac dinh dugc kich thude gia cong va tic dong

dén co cau diéu khién dé on dinh kich thudc cua chi tiét.

2. CAU TAO CHUNG CUA MAY TIEN CNC
May tién NC c6 ciu tao twong tu nhu may tién thong thuong.

Dbi voi tién thong thudng khi gia cong cit got chi tiét thuong diéu khién
phai theo doi vi tri dao cat, thao tac kip thoi ché tao ra nhitng chi tiét dat yéu cau
ky thuat.

Do chinh x4c, nang suat phu thudc vao trinh d6 tay nghé nguoi diéu khién.

May CNC hoat dong theo mot chuong trinh da duoc 1ap trinh theo mot quy
tac chat ché phu hop voi quy trinh cong nghé duoc soan thao va cai dit phan
mém trong may.

Két qua lam viéc cia mdy CNC khong phuy thudc vao tay nghé ctua ngudi
diéu khién. Liic nay ngudi diéu khién may chii yéu dong vai tro theo ddi va kiém
tra cac churc nang hoat dong ctia may.

Hinh dang két ciu ctia may tién NC ciing tuvong tu may tién thong thudng,

ngoai ra may tién CNC con c6 mdt so dac diém riéng sau (Hinh vé 3.1)

Hinh 3.1: Hinh dang bén ngoai cta may tién CNC

Nhitng nét dac trung co ban cia may tién (NC, CNC):
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Tu dong hoa cao;

Téc do dich chuyén, tc d6 quay 16n (>1000vong/phut);

D0 chinh xac cao (sai I¢ch kich thudc < 0,001mm);

Ning suét gia cong cao gap 3 1an may tién thuong;

Tinh linh hoat cao, thich nghi nhanh véi cac ddi tugng gia cong phu hop san

xuét loat nho.

3. CAC BO PHAN CHINH CUA MAY
3.1 U dirng.

La bd phan lam viéc cuia may tao ra van tde cat got. Bén trong lrflp truc
chinh, dong co budc (diéu chinh cac tdc do va thay ddi duoc chiéu quay). Trén
dau truc chinh mot dau dugc 1ap voi mam cip dung dé ga va kep chit chi tiét gia
cong. Phia sau truc chinh lip hé thdng thuy luc hodc khi nén dé dong, ma, kep
chat chi tiét.

3.2 Truyén dong truc chinh.

Dong co cua tryc chinh may ti¢n CNC c6 thé 1a dong co mot chiéu hodc
dong co xoay chiéu.

Pong co dong mdt chiéu diéu chinh vo cap toc d6 bang kich tir. Pong co
xoay chiéu thi diéu chinh v6 cap toc do bang do bién doi tan thay doi s6 vong
quay don gian c6 md men truyén tii cao.

3.3 Truyén dong chay dao.

Pong co (mot chiéu, xoay chiéu) truyén chuyén dong bo vit me dai ¢ bi
lam cho tirng truc chay dao ddc 1ap (truc X, Z). Cac loai truyén dong co nay co
dac tinh dong hoc wuu viét cho qué trinh cit, qua trinh phanh ham do mé men
quan tinh nho nén d6 chinh xac diéu chinh cao va chinh xac.

B0 vit me - dai ¢ - bi c6 kha nang bién ddi truyén dan d& dang it ma sat, co

thé chinh khe hé hop 1y khi truyén dan véi toc do cao (hinh 3.2).
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Hinh 3.2: Hé théng truyén dong chay dao ctia may tién CNC
1-2-3-4-5-6- Cac dudng truyén lién hé giita cac dong co
bd xtr 1y trung tim (CPU) ciia hé diéu khién.
Trong do:
1. Puong ndi giira bang diéu khién va CPU.
2. Puong ndi giita CPU véi hé thong dong co chay dao.
3,4. Puong phan hoi tir dong co dén CPU.
5. Puong nbi gitta CPU dén dau u dimg.
6. Puong phan hoi tir u ding vé CPU.(CPU-B6 xtr Iy trung tdm ctia hé diéu
khién)
3.4 Mam cap.

Qua trinh dong m& va hdm mam cip dé théo lap chi tiét bang hé théng thuy
luc (hodc khi nén) hoat dong nhanh, lyc phat dong nho va an toan. i vai may
tién CNC thuong duoc gia cong véi toe do rat cao. SO vong quay cua truc chinh
16n (co6 thé 1én t6i 8000vong/phut-khi gia cong kim loai mau). Do d6 lyc ly tim
1a rat 1én nén cac mam cip thuong duoc kep chit bang hé théng thiry luc (hodc

khi nén) tu dong.
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3.5 U dong.

B0 phan nay bao gdm chi tiét dung dé dinh tdm va g lap chi tiét, diéu
chinh, kep chét nho hé thé)ng thuy luc (hodc khi nén).

3.6 H¢ thong ban xe dao.

* Bao gém hai b phan chinh sau:

- Gia & 6 tich dao (Ban xe dao): Bo phan nay 1a bo phan d& 6 chaa dao thuc
hién cac chuyén dong tinh tién ra, vao song song, vudng goc véi truc chinh
nho cac chuyén dong co budc (ca chuyén dong nay da duoc lap trinh san).

- O tich dao (Pau Rovénve): May tién CNC thudng dung hai loai sau:

+ Dau Rovonve c6 thé Iap tir 8 ¢én 12 dao cac loai;
+ Céac o chira dao trong to hop gia cong vai cac bd phan khac (d6 ga thay
d6i dung cu).

Pau Rovonve cho phép thay dao nhanh trong mot thoi gian ngan di chi
dinh, con 6 chta dao thi mang mot s6 lugng 16n dao ma khong gay nguy hiém,
va cham trong vung lam vi¢c ciia may tién.

Trong ca hai truong hop chudi cua dao thuong duge kep trong khdi mang
dao tai nhing vi tri xac dinh trén ban xe dao. Cac khdi mang dao phu hop véi
cac gia d& dao trén may tién va duogc tiéu chuan hoa.

Cac két cAu cua dau Rovonve tiy thudc vao cong dung va yéu cau cong
ngh¢ cua tung loai may.

Bao gém cac dau Rovonve (kiéu chir thap, cac dau Rovonve kiéu chit thap
kiéu dia hinh tréng).

Phé bién dau Rovéonve cia cac loai may tién CNC co két cAu nhu hinh 3.3
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Cac loai dung cu cat

Céc khoi mang dao Biu ro-von.ve kidu dfa

Hinh 3.3: Hé théng ga dat dung cu

Pau Rovonve co thé lép dugc céac loai dao: Tién, phay, khoan, khoét, cat
ren duoc tiéu chuin hoéa phan chudi co thé 1ap 1an va lap ghép véi cac dd ga o
trén dau Ro-von-ve.
+ O chira dung cu cho may tién CNC

Céac 6 chira dao cu thuong dugce stir dung it hon so véi dau Rovonve vi viéc
thay d6i dung cu kho khin so véi cac co cau ctua dau Rovénve. Song 6 chira co
vu diém 13 an toan, it gy ra va cham trong vung gia cong, d& dang ghép nbi mot
sb 16m cac dung cu mot cach tuy dong ma khong can su can thiép béng tay.
3.7 Bing diéu khién.

Bang diéu khién 1a noi thyuc hién trao d6i thong tin gitta ngudi véi may. Két
cdu cta bang co thé khac nhau tily thudc vao nha san xuat. Bang diéu khién cua

may tién CNC LEADWELL TS5 c6 céu tao nhu sau:
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Ving diéu khién man hinh

Ving didu khiénfndy

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

Go6m c6 man hinh CRT gidng nhu man hinh may tinh va mot ban phim gém céc
nut chirc nang dung dé nhap cac dir liéu va ban v&. Cac dir liéu nay dugc chuyén vao
may va dung nd dé mé cac thuc don diéu khién céc chtrc nang van hanh mdy. Trong
may NC céc bang diéu khién duoc thiét ké riéng ré va duoc lip trén mdy.

3.8 H¢ théng dung cu cit trén mdy (Tooling System Of Cnc Lathe)

Tat ca dao tién trén may CNC déu cé phan cét 1a nhitng manh hop kim
ctng lap ghép. Mdi dao yéu cau chi duoc lap cb dinh tai mot vi tri trén dau ro -
von - ve va c6 thé thuc hién tu dong modt cach chinh xéac theo chuong trinh da
dugc dinh sin. Cac dao c6 thé thay ddi cho nhau va c6 thé lp 1an véi cac may
CNC khac nhau trong phan xuong. Két cau ctia cac dao tién ding cho may CNC
rat da dang va phu thudc chu yéu vao bé mit gia cong. Hinh 3.5 mé ta mot sb

loai dao ti€n co ban dung trén cdc may tién CNC.
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Hinh 3.5: M6t s6 loai dao tién co ban gén manh hop kim cung
dung trén cac may tién CNC.
4. PAC TINH KY THUAT CUA MAY TIEN CNC

Mbéi loai may co6 dac tinh k¥ thuat khac nhau, phu thudc vao tirng hang san
xuat. Trong pham vi gido trinh gi6i thiu may tién CNC do cong ty Jessey cua
Pai Loan san xuét c¢6 cac dic tinh ky thuat co ban:

MAY TIEN CNC KY HIEU : LEADWELL T5

+ Pbuong kinh mam cap 250mm
+ Chiéu cao trung tam tinh tir tryc chinh dén bang may 280mm
+ Khoang cach chay doc cua ban dao (truc Z) 170mm
+ Khoang cach chay ngang ctia ban dao (truc X) 320mm

+Tdc d6 truc chinh 45 - 4500v/ph
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+ Puong kinh 16 truc chinh 60mm
+ S6 luong dao 8 dao
+ Luong chay dao doc (truc Z) 24m/ph
+ Luong chay dao ngang (truc X) 18m/ph
+Thoi gian thay d6i dao 0.2s/lan
+ Dién tich dat may 2220x2100mm

* MOT SO CAC THIET BI BEN NGOAI

Céc thiét bj bén ngoai c6 kha ning giup nguoi thg hoan thanh cac cong
viéc mot cach doc 1ap, md rong cac chirc nang hoat dong ciia may .
Gom cac thiét bi:
- THIET BI PO DAO (Settingguage): La thiét bi dung dé do vi tri khoang cach
cua cac dao cuy, voi dung cu do do thi cac sai ) gifra vi tri chi tiét gia cong voi
cac khoang cach dao dugc xac dinh chinh xac.
Co6 2 loat:
+ Thiét bi do dién tu
+ Thiét bi do quang hoc

- HE THONG PO TU BONG CHI TIET (Autumatic Workpice Measuring
Divice): La thiét bi do ty dong tir tinh toan dén x4c dinh kich thudc bu dao hoan
toan tu dong.

- HE THONG TAI PHOI (Chip conveyor): Thiét bi nay dung dé van chuyén
phoi trong khi cit got.

- BO PHAN CUNG CAP PHOI LIEU (Bar Feeder): La bd phan cung cap phoi
liéu cho may gia cong, thuong co & cac may c6 chwong trinh dat san thuong 1a
may c6 phan CIM.

- HE THONG KEP PHOI TU PONG (Automactic Jaw Changer): La thiét bi
dé chuyén doi kep, ham phoi ty dong trén mam cap bﬁng hé théng khi nén hoac
thuy luc.

- HE THONG THAY DAO TU DONG (Automatic Tool Changer): Qué trinh
thay d6i dao cit trong 6 chira dao phai tuan thii theo nhitng ciu 1énh duoc thé

hién trong phan CNC
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- HE THONG DAO CU TRONG MAY TIEN (Tooling System of CNC Lathe):
Bo phan dao ctia may tién CNC thong thudng cho phép lap 8-12 dao. Mdi dao
yéu cau chi duge 1ap ¢ dinh tai mot vj tri trén dau ro-von-ve va c6 thé thyc hién
tur dong mot cach chinh xac theo chuong trinh da duoc dinh san. Céac dao co thé
thay d6i cho nhau va co thé lp 14n véi cac may CNC khéc trong phan xudng. Vi
vy ngudi ta ché tao cac loai g4 d& dao theo tiéu chuan dé rat ngan thoi gian cac

thao tac, dé thao lap, stra chita va thay doi s dao.

5. LAP PAT, BAO QUAN, BAO DUONG MAY TIEN CNC

Cong tac bao dudng may thudng xuyén va dinh ky, tuan theo nhimg huéng dan
ctia nha cung cdp, dam bao dung quy trinh va cac ndi dung sau day:

1. Khong van hanh may khi chua doc va hiéu rd hudng din an toan van hanh
may.

2. Khong van hanh may khi chua doc va hiéu rd hudng dan van hanh va bao
dudng may

3. Deo kinh bao ho trong sudt qua trinh van hanh may.

4. Khong dung cham vao cac bd phan may dang chuyén dong. Khong deo dong
hd, nhin, day chuyén va ca vat trong khi van hanh thiét bi. Quan 4o gon gang.

5. Doi mii bao hiém. Tranh 1am viéc gan noi c6 nguy hiém trén dau.

6. Di gidy c6 bao vé ngén chan bang thép.

7. Khong stir dung gan tay khi van hanh may.

8. Phai cat cac thiét bi phuc vu (d6 ga kep, dao cy, gié lau v.v...) xung quanh
may vao vi tri quy dinh trude khi van hanh may.

9. Cha y: khong dugce van hanh may sau khi st dung thudc khong c6 don, ubng
nhiing dugc phém manh, cac do uéng 6 con kich thich.

10. Dung truc chinh ctia may hoan toan trudc khi thay ddi dao cu.

11. Ding han truc chinh va cac truc chuyén dong trudc khi ga hay thao phéi .

12. Ding han truc chinh trudc khi don phoi hay boi tron. Khong sir dung chdi
quét hodc hdt phoi khi may dang hoat dong.

13. Dumng han tryc chinh truéc khi hiéu chinh phoi, d6 ga hay voi 1am mét dang

lam viéc.
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14. Dung hén truc chinh trudce khi do dat kich thude trén phoi.

15. T at ngudn trudce khi hidu chinh hay thay ddi cac chi tiét trén may.

16. Cha y vi tri cac phim chtrc ning khi may dang hoat dong hodc dang ga lap
phdi,dao.

17. Khong duge khoi dong may khi ludi cat dang cham vao phai.

18. bam bdo vung lam vi¢c c6 dnh sang

19. Vung lam vi¢c sach s€ va kho rdo. Don dep phoi, dau, va cac vat tré ngai
khac.

20. Khong dugc dua vao may khi may dang chay.

21. Khéng dé may hoat dong ma khong co su giam sat.

22. Pinh vi va kep chit phoi chic chan. Str dung cic cong cong tic ding may
néu can thiét.

23. Sir dung tdc d6 va luong chay dao dang véi timg nguyén cong. Giam tbe do
va luong chay dao néu c6 nhitng tiéng on va rung dong khac thuong .

24. Kiém tra dao va d6 ga trude khi gia cong. Giit phan nhd ra cua dao 1a nho
nhat.

25. Cat giit cac vat liéu va chat 1ong dé chay ra khoi ving lam viéc va phoi
nong.

25. Khong str dung may trong moi trudng dé nd.

27. Kiém tra tit ca cac chd ndi trude khi lip dat van hanh hay sira chira may.
Pién 4p cung cap phu hop véi dién ap yéu cau ctia may.

28. Ngit tit ca cac ngudn dién vao may trude khi lip dit hay stra chita may.
Ngit tit ca cac nguodn dién trudc khi mo hop dién hay hop diéu khién. Chi
nhitng nguoi c6 chuyén mén madi dugce stra chira may.

29. Khi khong str dung tit ngudn tong ctia may./.
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BAI 2: LAP TRINH TIEN CNC

Giéi thi¢u:

Bai hoc ndy nham cung cip cho hoc sinh nhimg kién thtrc vé 1ap trinh tién
CNC trong nghé cét got kim loai
Muc tiéu:
+ Xéc dinh, cai dat dugc don vi do trong may CNC.
+ So sanh dugc ché d6 cat khi tién may van nang va ti¢n CNC
+ Phan biét dugc cac 1énh hd tro va 1énh cét got co ban cling nhu 1énh chu trinh
trong tién CNC.
+ Lap dugc cac chuong trinh cdt got co ban dat duge yéu cau chi tiét gia cong.
+ MO0 phong, stra dugc chuong trinh gia cong hop 1y.
+ Rén luyén tinh ky luat, kién tri, can than, nghiém tac, chu dong va tich cuc

sang tao trong hoc tap.

Noi dung chinh:
1. CAI PAT CAC THONG SO CO BAN CHO PHAN MEM PIEU KHIEN
TIEN CNC
1.1 H¢ truc toa d§ va cac quy woc

Céc tryc toa do ctia may CNC cho phép xac dinh chiéu chuyén dong cua
cdc co cau may va dung cu cat. Chiéu duong cua cac truc X, Y, Z dugc xac
dinh theo quy tic ban tay phai (theo quy tic ban tay phai, ngon tay cai chi chiéu
duong cua truc X, ngén tay giita chi chiéu duong cua truc Z, ngoén tay tro chi

chiéu duong cia truc Y).
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Hinh 4.1: Hé toa d6 theo quy tic ban tay phai
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Quy udc ddi véi may tién CNC.
+ Truc Z song song voi truc chinh ctia may va c6 chiéu duong tinh tir mam cap
t6i dung cu hodc chiéu duong cua truc Z (+Z) ludn ludn chay ra khoi bé mit gia
cong, chiéu am (-Z) 1a chiéu 4n sdu vao vat liéu. Hay néi cach khac chiéu duong
truc +Z c6 hudng tir mam cip dén 6 dao
+ Truc X vudng goc véi truc may va co chiéu duong huéng vé dai dao (hudng
vé phia dung cu cit).

Nhu vay néu dai dao & phia trude truc chinh thi chiéu duong ctia X hudng
vao nguoi diéu khién, con néu dai dao & phia sau truc chinh thi chiéu duong di

xa khoi nguoi diéu khién (hinh 4.2).

X
A

r
L]
| —

a) Y
b} ..

Hinh 4.2: Céc truc toa dd trén may tién CNC

a) dai dao ¢ phia ddi dién ngudi diéu khién;

b) dai dao & cung phia véi nguoi diéu khién
+ Truc Y dugc xac dinh sau khi céac truc X, Z da dugc xac dinh theo quy tac ban
tay phai.
1.2 Céc diém 0 (zerd) va cac diém chuin

Pé diéu khién chuyén dong tién dao, ta phai xac dinh dugc chinh x4c vi

tri cua timg diém trén qily dao chuyén dong cua nd. nhu vay sau khi da xac 1ap
cac hé truc toa do, van dé tiép theo 1a phai ga“'m cac truc toa dd vao cac vi tri
thuan lgi trong pham vi khong gian lam viéc cua may. D6 chinh 1a cong viéce
chon géc toa do.

1.2.1 Piém goc toa dp ciia mdy (diém 0, ky hidu M).
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Diém géc toa do cua may (ky hiéu M) la diém cb dinh do nha ché tao da
xéac 1ap ngay tir khi thiét ké may. N6 1a diém chuan dé xac dinh vi tri cac diém

khac nhu géc toa do cua chi tiét W.

DPo6i voi may tién, diém M thuong duoc chon 1a giao diém cua truc Z voi
mit phang daucua tryc chinh.

1.2.2  Diém goc toa dj ciia chi tiét (diém 0, ky hiéu W).

Trude khi 1ap trinh, ngudi 1ap trinh phai chon diém gdc toa do (diém 0) cua
chi tiét, dé xuét phat tir diém gdc nay ma xéac dinh vi tri cac diém gbc trén duong
bao cua chi tiét. Tuy nhién can phai xac dinh sao cho cac kich thudc trén ban vé
gia cong dong thoi 1a cac gia tri toa do. Hinh 4.3 1a mot s6 vi du vé viéc chon
diém (W).

Piém W cuia phoi c¢6 thé duge chon tity ¥ boi ngudi 1ap trinh trong pham vi

khong gian lam viéc ciia may va cua chi tiét.

a S
M L lsl®
e A=
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Hinh 4.3: C4c diém chuan cta may tién CNC

1.2.3 Diém géc toa dé ciia chwong trinh: Po
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La diém ma dung cu cat s& ¢ do6 trude khi bat dau gia cong. dé hop 1y ta
nén chon diém Po sao cho chi tiét gia cong hodc dung cu cét c6 thé ga lap hay
thay d6i mot cach dé dang. diém nay duogc viét ngay ¢ dau chwong trinh, cin cir

vao d6 dé dat dung cu cit trude khi chay chuong trinh gia cong (hinh 4.4)

Hinh 4.4 diém W va diém Po

1.2.4 Diém chudn cia mdy (ky hiéu R).

Trong hé thong may do dich chuyén, cac gi tri do thuc s& mat di khi co6 su
cb mat dién.Trong nhitng truong hop ndy, dé dua hé thong do trd lai trang thai
da co trude thi phai dua dung cu cat téi diém R. Piém chuan R c6 mot khoang
cach so v6i diém gbc ctua may.

Pé giam sat va diéu chinh kip thoi quy dao chuyén dong ctua dung cu, can
thiét phai b tri mot hé théng do luong dé xac dinh quang duong thuc té so vai
toa do lap trinh. Trén cac may CNC nguoi ta dat cac mbc dé theo doi cac toa do
thuc ctia dung cu trong qua trinh dich chuyén, vi tri ciia dung cu ludn luén dugce
so sanh voi gdc do ludong cia may M. Khi bat ddu dong mach diéu khién cia
may thi tat ca cac truc phai dugc chay vé mot diém chuin ma gia tri toa do cua
no so voi diém gdc M phai ludn luon khong ddi va do cac nha ché tao may quy
dinh. Piém d6 goi 1a diém chuan ctia may R (Machine reference point ).

Vi tri ctia diém chuan nay dugc tinh toan chinh xac tur trudc béi 1 ¢t chan
lap trén ban truot va cac cong tic gidi han hanh trinh. Do d6 chinh xac vi tri clia

cac may CNC 14 rat cao (thuong voi hé théng do 1a hé Metre thi gia tri cua nd 1a
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0,001mm va hé Inch 1a 0,0001 inch) nén khi dich chuyén tré vé diém chuan cia
cac truc thi ban ddu né chay nhanh cho dén khi gan dén vi tri thi chuyén sang
ché do chay cham dé dinh vi mot cach chinh xéc.
1.2.5 Diém thay dung cu cit (ky hi¢u N).

La diém ma dung cu cit s& & do trude khi thay doi dung cu khéc, dé tranh

va cham dung cu cit vao chi tiét (hinh 4.5)

E N =
W oSN

Hinh 4.5: Cac diém N va E
1.2.6 Biém diéu chinh dung cu cit (ky hiéu E).

Khi st dung nhiéu dung cu cit, cac kich thude cua dung cu cat phai duoc
x4c dinh trén thiét bi diéu chinh dé c6 thong tin dua vao trong hé théng diéu
khién nham hiéu chinh tu dong kich thudc dung cu cat (hinh 4.4)

1.2.7 Diém cit ciia dao: P

Diém nay la diém dinh dao thuc hay 1y thuyét. no chinh 1a miii dao.

2. CAU TRUC CHUONG TRINH TIEN CNC.

Muc tiéu:

- Trinh bay duoc cdu triic chung cta chuong trinh gia cong trén may tién CNC
dé van dung vao lap chuong trinh gia cong.

- Co y thuc trong hoc tap.
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Chuong trinh NC (Numerical Control) 14 toan bd cac 1énh can thiét dé gia
cong mot chi tiét trén may cong cu CNC. Cau tric ciia mot chuong trinh NC da
duoc tiéu chuin hoa.

M&bi mot chuong trinh NC bao gio cling duoc bat dau bang mot ky hiéu
chuong trinh. Tuy thudc vao noi san xuit hé didu khién, cac ky hiéu chuong
trinh ¢6 thé 1a cac chir cai va cac chir sb.

Mot chuong trinh gia cong trén may NC bao gio ciing gdm ¢6 3 phan:
Pau chuong trinh; Than chuong trinh; Cudi chuong trinh.

+ Diu chwong trinh:
Bao gdm cac 1énh nhu: Tén chuong trinh; khai bao diém bt dau cua dung
cu cat (hay con goi 1a diém (O) cia chwong trinh, chon dung cu cit, chon toc do

truc chinh...).

Vi du:
O 001; (ky hi¢u ctia chuong trinh)
G50 X200. Z150; (vi tri ctia dung cu trudce khi gia cong)
G97 S1000 T0101 MQ3;
Dao 56 01 Bo'nh¢ 01
Tbc d6 truc chinh 1000vg/ph May quay cung chiéu kim déng ho

+ Than chwong trinh:
Bao gobm mdt day céac khoi 1énh vé gia cong va cac ché do gia cong.

Vi du:
NO1 GO0 X20.Z2; (chay dao nhanh dén diém c6 toa 46 X=20, Z=2)

N10 GOl X15. Z2.F0.3 MOS; (tién dao cat dén diém X=15, Z=2
v6i lugng tién dao = 0.3 mm/vong; mé dung dich lam mat)
+ Cuoi chwong trinh :

Cudi chuong trinh 13 cac 1énh: Tré vé diém gdc chuong trinh; Tét dung
dich lam mat; Dung truc chinh; Dung chuong trinh...

Vi du:
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N35 GO0 X200. Z150. M09; (tré vé diém gdc chuong trinh; tat dung dich lam

mat)
N40 MO05; (dung truc chinh)
N45 Ma30; (dung chuong trinh)

3. LENH, CAU LENH TIEN CNC.

Muc tiéu:

- Trinh bay mot 1énh va ciu tric mot cau 1énh (M6t cau 1énh diéu khién) trong
chuong trinh gia cong dé van dung vao lap chuong trinh gia cong.

- Lap duogc chuong trinh gia cong don gian bang cac 1énh va ciu 1énh da hoc.
Ciu tric ciia mét cAu Iénh

Mot khéi cau 1énh chuong trinh dugc cAu tao tr cac chit sb va cac chi cai:

Chir sd: gdm cac sb tir 0 dén 9

Chi cai: gdm 26 chit cai tir AB.......... X,Y,Z

* Mot khoi lénh ¢6 cdu tric nhw sau -

N5 GO01 X20. Z30. F0.2 T0101 M03 MQ8;

Thong tin van hanh may

(Thong tin cong nghé)

v Thong tin dich chuyén

SO cau 1énh

GOom: - Thong tin van hanh may;
- Théng tin dich chuyén;
- S6 thir tu cau Iénh.
Cubi cau lénh bao gio ciing ¢6 dau chidm phay (;).
+ S6 thir tw cAu 1énh:
S6 thr tu cau 1énh bao gobm mot chit cai N (Number) va mot sd ty nhién
dung dang sau. SO tht tu cau 1énh gitip ta tim d& dang cac cau 1énh trong bo nhd
ciia hé théng diéu khién, hay trong truong hop can st dung cac 1énh lip, chu

trinh...
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+ Théng tin dich chuyén:
Bao gém mi dich chuyén G, kém theo cac con sb chi kiéu dich chuyén.
Vi du:
GO0 — dich chuyén dao nhanh
GO01 — dich chuyén dao theo dudng thang
G02 — dich chuyén dao theo cung tron cting chiéu kim dong hd. Cac gia tri
toa dd X, Z kém theo cac con sd chi vi tri can dich chuyén dén cua dung cu cit
Chly : Sau céc con sb phai ¢ dau chim (.) dé chi gia tri d6 tinh bang mm.
Vidu: 20.=20 mm 20=10.02 mm
+ Thong tin van hanh:
Bao gém 1énh vé luong dich dao F (lugng chay dao), kém theo sb chi gia
tri dich chuyén.
Vidu: FO0.2 (laluong dich dao 0.2 mm/vong)
- Lénh vé dung cu cat T, kém theo s chi s6 hiéu dao va s6 hiéu bo nhé dao.
Vidy: T0202 (1a dao sé 02 va bo nhd s6 02)
- Lénh vé cho tryc chinh quay M, kém theo s6 chi chiéu quay.
Viduy: MO04 (la truc chinh quay nguoc chiéu kim dong hd)
- Lénh vé m& dung dich lam mat M0S.

- Lénh M con goi la cac chure nang phu

4. CHE PO CAT KHI TIEN CNC.

Muc tiéu:

- Trinh bay duoc cach chon duoc ché do cat khi gia cong cac chi tiét trén may
tién CNC.

- Chon dugc ché dd cat phu hop véi chi tiét va vat liéu gia cong trén may ti¢n
CNC.

- C¢6 ¥ thiic trong hoc tap.
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Thong s6 ché do cat cua dao

Dao Flat
D S F Chiéu sdu 116p cat got (Z)
{mm)
32 250 - 350 s0-70 Thd:1-2 Tinh: 0.3
32 (R2.5) 1000 -1200 Thd:1-2 Tinh: 0.3
20 400 70 - 100 Tha:1-2 Tinh: 0.3
16 00 100 - 120 Thi:1-2 Tinh: 0.3
10 G/c thi: 500 — 2500 G/c thi: Tho: 0.5-1 Tinh:
G/c tinh: 000 - 4000 250 — 400 0.15-0.3
G/ tinh:
600 - 1000
8 G/c thi: 2500 — 3000 G/c thi: Thi: 0.3— 0.5 | Tinh: 0.15
G/c tinh: 4000 - 5000 250 — 400
G/c tinh:
600 - 8O0
6 G/c thd: 3000 — 3500 G/c tho: Thé: 0.3 Tinh:
G/c tinh: 5000 - 5500 250 — 400 0.1-0.15
G/c tinh:
400 - 600
4 G/c thi: 3500 — 4000 G/c tho: Thi: 0.1 Tinh: 0.05
G/c tinh: 3000 - 6000 250 — 400
G/c tinh:
400 - 600
3 G/c thi: 4000 — 4500 G/c thi: Tinh:
G/c tinh: 6000 - 8000 250 — 400 0.03 — 0.05
G/c tinh:
400 - 600
2 G/c tinh: 200 - 400 Tinh:
10000 — 12000 0.01 — 0.02
1.0 G/c tinh: 200 - 300 Tinh:
12000 — 15000 0.01 — 0.02
0.8 G/c tinh: 15000 200 - 300 Tinh: 0.005
0.5 G/c tinh: 15000 200 Tinh: 0.003

Luuy:

Thong sb trén ap dung cho dao hop kim, chu yéu 1a dao chip — dao gdm
canva cac ludi cat hop kim 1§p thém vao, yéu cau toc do truc chinh rat cao, véi
vat liugia cong la thép 45, véi cac loai vat li¢u cung hon, nén giam tdc d6 va
budc tién détranh v& ludi cat. Khi ap dung véi cac loai dao khac nhu dao thép
gi6, dao hop kimlién mét khdi nén giam bot tbc do truc chinh sao cho hop

ly. Ngoai ra c¢6 thé tinh budc tién theo cong thirc nhu sau: F1 (theo phuong XY)

= S$*n*0.15F2 (theo phuong Z) = F1/2.5 Trong do:

S: téc d6 quay truc chinh.n: s6 ludi cit, sé me cit (thong thudng tir dao co




dk >6: s6 me cit bang 4; dao c6 dk <6, s6 me cat bang 2). Ngoai ra, tat ca cac
thong sb toc d6 quay déu 1a cua cac may CNC doi cao,tdc do quay tdi da cua
truc chinh c6 thé dat t6i 15000 v/p; cac may phay CNC thuc té & cac cong ty tur
nhan chi co thé dat t6i toc do toi da 1a 4500v/p, thong dung 1 3000v/p).
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Dao cau

R S F

6 8000 — 9000 2200 - 2600

5 9000 — 10000 2200 - 2600

4 10000 — 12000 1800 — 2400

3 12000 — 15000 1500 — 2400

2 15000 1500 - 2200

2 15000 1400 — 1800
1.0 15000 600 — 1200
0.8 15000 600 — 1000
0.5 15000 500 — 800
0.3 15000 300 - 600
0.15 15000 200 - 300

Luuy:

Dao cau luon ap dung khi can gia cong cadc bé mat khong phang, c6 vu diém la
dd chinh x&c rat cao, nhung chi c6 2 ludi cat nén nang suat gia cong khong

cao bang dao flat.Chiéu sau cit got ap dung cho dao cau twong ty nhu dao flat.

* Chiéu sdau cat:

Chon tuy thudc vao nhiéu yéu té cong nghé: Cong suit may, dd cing ving cla

hé théng May-do ga-dao-chi tiét gia cong.

Chiéu sau cat nho nhat khong duoc nhé hon ban kinh miii dao.
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* Lwong dn dao:

f2 R
I:;? = |E{E1 ==
8- re 3.5
Surface Nose radius, r (mm)
H"“'“‘ 0,2 0.4 0.8 | 1.2 16
a value
{m) Feed rate, f (mmfrev)

0.6 0,05 0,07 0,10 0,12 0,14 017
1,6 0,08 0,12 0,16 0,20 0,23 0,29
3,2 012 0,16 0,23 0,29 0,33 0,40
6,3 - 0,23 0,33 0,40 047 0,57
5,0 - - 0,40 0,49 0,57 0,69

* Vén toc cat:

Seco First choice coated grades
material TF100 TPZOO TF300

“:‘“““ Feed rate, f (mmrev) Feed rale, f (mm/rev) Feed rate, f (mmjrev)
0 0,2 0.4 0.6 0,2 0.4 0.6 0,2 04 0.6
1 500 385 220 450 240 285 365 275 230
2 425 325 270 380 290 240 305 235 195
3 365 27 230 325 245 205 260 200 165
4 300 230 190 265 205 171 214 165 140
5 2545 185 160 225 175 145 185 140 115
b 230 175 145 205 155 130 165 125 105
7 100 73 65 a0 70 55 P ] 45
8 330 250 210 295 225 190 240 180 150
g 260 200 165 230 175 150 185 145 120
10 - - - 190 145 120 155 115 100
11 - - - 140 105 a0 114 85 il
12 230 175 145 205 155 130 165 125 105
13 200 155 130 180 140 115 145 110 95
14 171 130 110 150 115 85 125 945 a0
15 - - - 125 g5 a0 100 a0 B5
16 805 Gal 580 g10 E15 5145 - - -
17 730 il 470 (Sli] 500 45 - - -

5. GIOI THIEU CAC LENH HO TRQ TIEN CNC
5.1 Ngon ngir 1ap trinh
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- Hién nay, hau hét tat ca cac may tién NC, CNC déu st dung ngdn ngit 1ap trinh

theo tiéu chuan quéc té ISO.

- b6 1a ma G, ky hiéu chuc nang dich chuyén cua dung cu cit, xac dinh ché do

lam viéc cia may CNC va duogc viét tat ctia hai tr tiéng Anh: Geometric

Function.

- Hé diéu khién cia FANUC véi cac phan mém di theo déu st dung ma G.

* Céac chuc nang cua ma G dugc thong ké nhu sau:

I\éll?l:é(:lu Chirc ning
GO0 - Dich chuyén nhanh khong an dao.
GO01 |- Noi suy tuyén tinh ( ndi suy duong thang) (tién/ cat thang).
G02 - Noi suy vong tron (tién/ cit cung tron) theo chiéu kim dong ho.
G03 - Noi suy vong tron (tién/ cat cung tron) nguoc chiéu kim dong ho.
G22 - Lénh kiém tra ving gii han dao
G23 - Hity bo 1énh kiém tra ving gidi han dao
G32 |-Citren
G40 - Hay 1énh bu ban kinh mii dao.
G41 - Lénh bu ban kinh miii dao bén trai.
G42 - Lénh bu ban kinh miii dao bén phai.
G50 - Thiét 1ap hé truc toa do ( gidi han s6 vong quay truc chinh).
G70 | - Chu trinh cat tinh.
G71 - Chu trinh cat thd mit ngoai
G72 - Két thuc chu trinh cat thd mit ngoai
G73 - Bong lai vong 1ap chu trinh
G74 - Két thuc cit mat cta chu trinh
G75 |- Cat mat ngoai d6i voi chu trinh
G76 - Chu trinh cat ren
G90 |- Chu trinh cat A
G92 - Chu trinh cat ren
G94 | - Chu trinh cat mit dau (cat B)
G96 | - Piéu khién toc do truc chinh (m/ phut)
G97 - biéu khién toc do truc chinh (vong/ phit)
G938 - Luong tién dao theo phut (mm/ phut).
G99 - Luong tién dao theo vong (mm/ vong).

* Cac chirec nang khac (M)

Céc chuc ndng M chu yéu la cac 1énh m¢ may, tdt may, dong va mé chat lam

mat ....
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T M Chirc niang Giai thich
- Khi ¢6 M0O chuong trinh s€ dung
Dung chuong lai dong tho1 dung truc chinh,dong
1 MO0 A £, 1x ,
trinh chat lam mat. ’
- C6 hiéu luc ¢ cuoi cau Iénh.
-Chuong trinh s& dung lai khi str
dung cong tac OFF va tiép tuc khi
2 MO1 Tam dung sir dung cong tac ON trong bang
diéu khién cua may.
Co hiéu luc & cudi cau lénh.
X, oy -Tat ca cac hoat dong sé& dimg lai va
3 | Moz | Ketthucchuong | gui 1oi cac ché do da co.
trinh 1A o o As oA 1A
- C6 hiéu luc o cuoi cau Iénh.
- Nhu M02 nhung khong dat lai ché
Két thuc chuong | d0 ma tu dong quay trd vé dau
4 M30 A .
trinh chuong trinh.
- Co hiéu luc 6 cudi cau Iénh.
Cho truc chinh ‘
5 MO03 quay cung chiéu | - C6 hi¢u lyc ngay ¢ dau cau lénh.
kim dong ho
Cho truc chinh
quay nguoc A a » A A 1a
6 MO04 chiéu kim déng C6 hiéu lyc ngay ¢ dau cau 1énh.
ho
7 MO05 Dung truc chinh | - C6 hi¢u lyc & cu6i cau 1énh.
8 MO8 Mo chat lam mat | - Co6 hiéu luc ngay & dau cau Iénh.
o | Moy | Donechatiam e higy e ¢ cudi cau lnh.
Goi chuone trinh | Chuong trinh con s€ duoc thuc
10 M98 ' & hién & trong chuong trinh chinh.
con r 1A % AA A 1A
- C6 hiéu lyc ngay & dau cau 1€nh.
11 | Moo | Ketthucchwong | o gpien e ¢ cudi cau lenh,
trinh con

5.2 Céu tric mdt chwong trinh gia cong

dé gia cong mot chi tiét trén may cong cu CNC. Céu trac cia mot chuong trinh

NC d3 duoc tiéu chuan hoa.

chuong trinh. Tuy thudc noi san xuat hé diéu khién, cac ky hiéu chuwong trinh ¢

thé 1a cac chir sO va cac chir cai.

Chuong trinh NC (Numerical Control) 14 tip hop toan bo cac 1énh can thiét

Mdbi mét chuong trinh NC bao gio ciing duoc bat dau bang mot ky hiéu
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Céu trac mot chuong trinh gia cong NC trén may CNC bao gio cling gom

¢6 3 phan:
+ Pau chwong trinh: Bao gdm cac 1énh nhu: Tén chuong trinh; khai bao diém
bat dau cua dung cu cat, chon dung cu cit, chon toc do truc chinh, dung dich
tron nguoi.
Vidu: 00005 (Ky hi¢u cua chuong trinh)

G50 S2000 (Téc do tbi da truc chinh 2000 vong / phit)

G00 G97 S1000 T0101 MO03 (Téc dd quay truc chinh tinh theo vong/
phut, s6 vong quay 1000vong/ phit, dao s6 1 ¢ bo nhé thanh 01, truc chinh quay

cung chiéu kim déng ho )

M25 S1000 TO1 MO3 MO8

l WM& dung dich lam mat

Truc chinh quay cing chiéu kim déng hé
Chon dao s6 01
¥ Téc do truc chinh 1000 vong/phut

+ Than chwong trinh: Bao gdm mét tdp hop 1énh vé thong tin kich thudc gia
cong va cac ché do gia cong.

Vi du:

NO1 G00 X20.Z2. (chay dao nhanh dén diém c6 toa do X =20, Z = 2)

N10 G01 X15.Z2.F0.3 M08 (tién dao cat dén diém X = 15, Z = 2 véi luong

tién dao = 3,0mm/vong, mé dung dich 1am mat)

+ Cudi chwong trinh:

GoOm cac hé Iénh: tro vé diém gbc chuong trinh, tit dung dich lam mat, dung
truc chinh, dimg chuong trinh..

Vi du:

N35 G00 X200 2150 M09 (tr¢ vé diém gdc cua chuong trinh; tat dung dich lam
mat)

N40 MO5 (dung truc chinh)

N45 M30 (két thuc chuong trinh)
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* Cudi cdu Iénh bao gio ciing cé diu chiam phdy ()
+ 86 thir tw cu lénh:

S6 thlr tu cau 1énh bao gé)m mot chir cai N (Number) va mot s6 tu nhién
dung dang sau. SO thtr tu cau 1énh gitip ta tim dé dang cac cu 1énh trong bo nhd
cia hé théng diéu khién, hay trong truong hop can st dung cac 1énh lip, chu
trinh.

+ Théng tin dich chuyén:

Bao gom mi dich chuyén G, kém theo céc con sb chi kiéu dich chuyén .

Vi du:

G00 => dich chuyén dao nhanh

GO1 => dich chuyén dao theo duong thang

G02 => dich chuyén dao theo cung tron cing chiéu kim dong hd.

- Cac gia tri toa do X, Z kém theo cac con sb chi vi tri can dich chuyén dén cua

dung cu cit.

Chu ¥: Sau céc con sb phai c6 diu cham dé chi gia tri d6 duoc tinh bang mm

Vi du: 20. = 20mm20 = 0.02mm (20um)

+ THONG TIN VAN HANH:

Bao gém:

- Lénh vé lugng dich dao F (lugng chay dao), kém theo chi gia tri dich chuyén

Vi du: F0.2 La lugng dich chuyén dao 0.2mm/vong

- Lénh vé dung cu cat, kém theo s chi sé hiéu dao va sb hiéu bo nhé dao (tool
offset)

Vi du: T0202 Vi tri ctia dao trén dai dao 14 s6 2, toa d6 cua dao tai bd nhd s 02

- Lénh vé cho truc chinh quay M, kém theo chi sé chiéu quay.

Vi du:

- MO04 1a tryc chinh quay ngugc chiéu kim déng ho

- Lénh vé m¢ dung dich 1am mat M08, dong dung dich lam mat M09.

- Lénh M con goi 1a cac chure nang phu.

5.3 Mt s6 khai niém toa d¢ gia cong:

* Heé toa do trén may tién CNC:
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- Chiéu duong céc truc 1a chidu hudng xa mam cip.
a. Toa d} tuyét ddi — ABS (Absolute): X, Z
- Trong d6 X xac dinh theo duong kinh: La toa dé luén nhin diém O lam goc toa do.

|

|

|

|

|
@30
840
@50

D _ i

=0

232

140
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Vi du: O (X,Z) = (0,0); A (30,0); B (30,-20);
c(C , x»xb(C ., )XEC , XFC .,)
b. Toa d6 twong d6i — REL (Relative): U, W

Trong d6 U xac dinh theo dudng kinh: Ld toa dg nhén diém ké trude lam goc.

|

() (o] L) ]
- - - - @ o 3 7
B L%
D C |
F E
3 65 15 | en

Vidy: O (U, W) = (U 0,W 0); A(U 30,W 0); B (U 30,W-20);
cC ., xbC . XEC . XFC )
* Ap dung: Xdac dinh toa do tuyét doi va twong doi cho cac diém can tién theo chi tiét
Sau
Chi tiét 01:

]
REN M40x3 ]
D e i
] L
Zlo R1S
=l
= I _ N REE=N . o F =
o] 7 = =
Y f
L [ ——— | |
j !
1
20 22 15
- 8 it
ST
- 120 _
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Toa dg tuyét dbi

Toa d6 tuong débi

Chi tiét 02:
Yy
77
| | | ﬂ
[y
[ ol
— — [ -+ = o .
B I S S S——— - £ - - — Lo
= = 1o} {;} w o D!
1 =
- |
- - !

il

20
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Toa do tuyét ddi Toa do tuong ddi

6. GIOI THIEU CAC LENH CAT GOT CO BAN TIEN CNC:
6.1 Cau triic mot ciu 1énh NC:
N..G..XU)..ZW)... T...S...M...F..;
Trong do:
- N 1a dia chi cau 1énh, vi du: N1, N2, N3, ... hay N2, N4, N6, ... hay N3, N5,
N7, ...
- G 12 G — Code diéu khién dao.
-X (U) ... Z(W) ...: Toa d diém dich (diém dén).
- T 1a 1énh thay dao — goi dao.
- S 1a 1énh cai dit s6 vong quay cho truc chinh — chi tiét — mam cap. (vong/phut)
- M 1a Iénh diéu khién may.
- F 12 van tdc cat, toc d6 chay dao, lugng an dao, téc do tién ban dao, ...
(mm/vong)
* Cha y: F (mm/phat) = F (mm/vong) x S (vong/phut).
6.2 Cau triic mdt chwong trinh NC:
%O (Tén chuong trinh, vi du nhu: % 01234)
N1 G54,
N2T_
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N3S..M...;

N..G0 X...Z...;

N ... G28 U0. ; Chay dinh chuan vé gbc toa d6 ctia may theo phuong X.
N ... G28 WO. ; Chay dinh chuan vé géc toa d ciia may theo phuong Z.
N ... M5 ; Ngung truc chinh.

N ... M30 ; Két thuc chuong trinh.

%
6.3 Lénh cai dit (dinh vi) goc toa dd cho chi tiét gia cong:
N ... G54 ; (c6 thé dung G55, G56, G57, G58, G59)
6.4 Lénh thay — goi dao:
N ... Taabb;

Trong do:

- aa: 1a chi s6 chi vi tri dao trén mam dao.

- bb: 1a chi s6 chi vi tri chtra cac thong sb hiéu chinh cta dao (twong tng).
6.5 Lénh cai dit s6 vong quay cho truc chinh — chi tiét gia cong:
N ... S ... M3 ; hay MO3 : tryc chinh quay thuan chiéu quay (vong/phut).
Hoac
N ... S ... M4 ; hay M04 : truc chinh quay nguoc chiéu quay.
6.6 Mot s6 Iénh diéu khién may:
- M8 hay M08 ; m¢ may bom tudi nguoi.
- M9 hay M09 ; tit may bom tudi ngudi.
- M5 hay MO05 ; ngung truc chinh.
- M30 ; két thuc chuong trinh.
6.7 Lénh chay dao nhanh (KHONG) cit got: GO hay GO0
N...GO X... Z...;trong d6 X, Z la toa do cua diém dich.
*Chuy: dé dam bao an toan, co thé sir dung I¢nh GO nhu sau:
N..GO X...;
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N...GO Z...;

Hoac nguoc lai.

6.8 Lénh chay dao (CO) cit got theo duong thang: G1 hay GO1
N...Gl X...Z...F...;trongd6 X, Z la toa do cua diém dich.
* Chi y: ¢6 thé st dung 1énh G1 nhu sau:

N...Gl X...F...;

N...Gl Z...F...;

Hodac nguoc lai.

6.9 Lénh chay dao (CO) cit got theo cung tron:

- G2 hay GO2 : cung tron thuan chiéu quay.

- G3 hay GO3 : cung tron ngugc chiéu quay.

VD:N...G2hayG3 X...Z...R...F...;

Trong d6: X, Z la toa do diém cudi cung, R 1a ban kinh cung.

7. Gi6i thi€u cac Iénh chu trinh tién CNC

G41: hi€u chinh bén trai duong chay dao.
G42: hi€u chinh bén phai duong chay dao.
G40: két thc hiéu chinh.

* Cach st dung:

N...G4lhayG42 ................. ;

Chuong trinh cén tién.

N...G40;




46

N... M30;

7.1 Chu trinh ti¢én tru ngoai tho doc truc cé phan lép: G71

N..G71 U...R...;

N...G71 P...Q...U...W..F...;

Trong do:

+ U ... (cau dau tién) 13 chiéu sau mdi 16p cit.

+R ... 1a khoang Iui dao tinh theo phuong X sau mdi 16p cit (thuong chon
khoang 1mm).

+P ... : Dia chi ciu 1énh dau tién cua doan chuong trinh can tién (duavao N...)
+ Q ... : Pia chi cau 1énh cudi cung cua doan chuong trinh can tién (dwa vao N...)
+U ... W ... : luong du chira lai theo X va Z dé tién tinh hay cho budc sau.
7.1.1. Chu trinh tién tinh: G70

N...G70 P...Q...F...;

Trong d6: P ... Q ... tuong tu nhu G71.

- (Thuong thi tién tinh ¢6 S 16n hon tién tho, nhung F cuda tién tinh nhé hon tién
thod)

7.2. Chu trinh tién rinh, cat dit: G75

X+

—Z

N...G75 R...;
N..G75 X...Z...P...Q...F ...
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Trong do:

+ R ...: 1a khoang Iii dao theo phuong X sau mdi 16p cit, thong thuong chon
bang 1.

+X ... Z ...1a diém cudi cua ranh cin tién (x4c dinh nhu hinh v&).

+ P ...: 1a chiéu sau mdi 16p cit theo phuong X, dugc tinh nhu sau:

- Néu mdi 16p cit 1a 0.5 mm thi khai bao P ... 1a P500

- Néu mdi 16p cat 1a 1 mm thi khai bao P ... 1a P1000

+ Q ...: l1a luong (khoang) dich dao ngang theo phuong Z, dugc tinh nhu sau:
- Néu khoang dich dao ngang 12 0.5 mm thi khai bao Q ... 1a Q500

- Néu khoang dich dao ngang 1a 1 mm thi khai bao Q ... 1a Q1000

*Chay:

+ Vi tri bat ctia dao 1a Za thi trong chuong trinh phai “ + “ bé rong dao b.

- i Khoang lii dao sau mdi lat cit
\ /

Chiéu day mdi lat it (um), véi 1000=1mm

7.3. Chu trinh khoan 156: G74
N...G74 R ...

N..G74 X...Z...Q...F...;
+R ...: 1a khoang lui dao theo phwong Z sau mdi 16p cit.
+X ... Z ... 1a diém cudi cua 15 khoan.
+Q ...: 1a chiéu day mdi 16p cat dich dao theo phuong Z, dugc tinh nhu sau:
- Néu khoang dich dao ngang 12 0.5 mm thi khai bao Q ... 1a Q500
- Néu khoang dich dao ngang 1a 1 mm thi khai bao Q ... 1a Q1000

7.4.Chu trinh tién ren tru véi buéc ren khong doi: G92

N...G92 X..Z..F..;
Trong do:
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- X ... Z ... la diém cuoi ctia doan ren can tién (co6 thé xac dinh dai hon so véi
ban v¢).

- F ...: budc ren can tién = P (mm).

: '

h

/

] i

+ a : goc dinh ren (a0 = 60 do: ren hé¢ meét; a = 55 do: ren hé¢ inch).
+ X = Xc: dudng kinh chan ren can tién.
+ h: chiéu cao ren.
+ Xd: duong kinh dinh = duong kinh phoi trude khi tién.
* Tinh toan cho ren hé met: Xac dinh Xc
Xc=Xd-2xh
Véi h =p x sina, voi o = 60 dd, ta c6: h =p x sin60 =p x 0.866
7.5. Chuong trinh con
Chuong trinh con dugc goi vao dé gia cong bang 1énh M98. Mau cau 1énh
nhu sau:
MO8 P L ;
MO8 P ;
P: tén chuong trinh con
L: s6 lan lap
Néu khong c6 L trong cdu 1énh goi chuong trinh con M98 thi chuong trinh con

dugc lap mot lan.
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Chuong trinh
chinh
0200;
Chwongwinh | | e :
Chuong trinh
con
| 1
A Tty 1 !
| I 1 1
L v v
1| 0202;
SRR -
PERES !
| MOg;
| i | T
1 I 1 1
: [ y 1
! y

Thuc hi¢n xong . . -
chuong trinh con tré vé Thuc hién xong 2 lan

chuong trinh con tro vé cau

cau 1énh s6 12 0
Iénh tiep theo

* Lénh dich chuyén dao theo dudng tron

* S0 d6 tinh quy dao cung tron trong mat phang X0Z (hinh 8.2)

[

GOZ 003

\ N

Hinh 8.2: So d0 giai thich chirc ning G02, GO3

Vidu:
Lap trinh 1énh di chuyén dao tir A dén B dén C dén D dén E dén F dén G dén H
tré vé A (hinh 8.3)
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H/////7// B p A(120,80)
s /
T oo /
R15 y
o /
-1 B G
/@6
‘L 40
Hinh 8.3
00001;
T0101;
G97 S700 M03 M08
T A d&én B : GO0 XO0. Z5.;
TuB dén C: G01X0.Z0.F0.2;
TeCd&nD: G03X30.Z-15.R15.F0.15;
TuD d&nE: G01Z-30.F0.2;
T E d&én F : G02X40.Z-40.F0.15;
TeFdénG: G01X50.F0.2;
Tue G dén H : X55.;
TeHdén A : G00X120.Z80.;
G28U0.W0.M05MO9;
T0100;
M30;

Gia tri ban kinh cung can cat c6 thé xac dinh qua thong s6 ndi suy I va K nhu

hinh vé
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A " GOZ

*Chuy:
+ Gia tri ciia I, K (khoang cach tir diém bat dau ciia cung tron dén tAm cung
tron) 1ay theo gia tri ban kinh.

+ Dau (-), (+) cta tri s0 I, K tuy thudc vao vi tri tAm cta cung tron & goc phan tu
nao (I, IL, III, IV) va dugc xac dinh theo so dd sau:

Chiéu dwong cua truc X

1 —
| Diem bat dau
clia cung tron

- z
- — o
Chigu dwong clia truc Z

Hinh 8.4: So d6 xac dinh dau cua I, K.
Vi du:
Cadu lenh dich chuyén dao tir A dén B nhw hinh sau:
G02 X80.2-45.120.K0.F0.2
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* Tir Iénh dich chuyén dao vé diém chuén r ciia may: G28

Khi st dung 1énh G28 dung cu cit s& tu dong trd vé diém gbc cua may
(diém R). Thong thuong 1énh nay duo st dung vao cudi chuong trinh, sau khi da
thuc hién xong mot bé mit chi tiét. Hodc khi can trd lai vi tri gbc dé hé théng do
dich chuyén nhan biét duoc.

Mau cau 1énh:

G28 X(U)....Z(W).....;

Trong do gia tri toa do theo truc X va truc Z la diém trung gian ma dao s¢
di qua do trude khi tré vé diém R.
Vi du: Dao dang & diém A, néu co6 cau lénh G28X50.Z65.; Thi dao sé& di qua

diém B dé tré vé gdc (nhu hinh ve)

— [ M
0O /
/
/
/
/ A=)
i ;. 90U
] ////
= B ]
A

Hinh 8.5



53

* Mt s6 tir 1énh khac
a. Lénh tré (dirng véi thoi gian xac dinh) G04.
Véi 1énh nay, dung cu s€ dung lai mot thoi gian nhét dinh. St dung 1€nh
nay khi gia céng cit ranh can boc hét luong du 0, gia cong khoan can phai dimng

lai dé bé phoi (hinh 8.6)

Lénh tr8 khi cdt riinh

Lénh tr8 khi khoan

N7
////

] .___'._- —— %&“ —_—

L

Z
Hinh 8.7: Lénh tr& G04 khi cit rinh va khi khoan
Céc gia trj tré phy thudc vao tir 1énh G98 hay G99.

* Mau cau lénh:

G98 G04  X...;

G99 G04  X....;

Gia tri tré
- Néu di voi G98 thi gia tri tré tinh bang s6 vong quay cua truc chinh (tir 0.001
dén 9999.99 vong).
- Néu di véi G99 thi gia tri tré tinh bang gidy (tir 0.001 dén 9999.99 giay).
Vi du:
G98 G04 K50 - Thoi gian dung lai sau 50 vong quay cua truc chinh
G99 G04 K4. -Thoigian dung lai la 4 gidy
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8. MO PHONG CHUONG TRINH

8.1. Chu trinh tién mit dau ”]I'l

Lua chon : Toolpaths / Lathe Face Toolpath s& xuat hién bang tham sd
Parameter

Chon dao va nhdp cac tham sb can thiét & muc Iya chon Toolpath Parameter
va Face Parameter nhu :

Tool number : Dao thit (VD : dao tht 12)

Offset number : S6 hiéu dao trong bd nhé may

Station number : Vj tri dao trén 6 chira dao

Feed rate : toc do tién dao

Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)

Max spindle speed : Téc d6 16n nhét cua truc chinh

Coolant : Thiét 1ap ché do lam mat

X Lathe Fare Properties g|
Toolpath parameters l Face parameters I
- Tool number: |12 Offset number. |7
Station number: |7
Feedrate: 0.2 & mmiev O mmdmin
Spindl d: 295 + 55 " RPM
TOR0E RS T0707 A8 pinele spee
0D TO0L -10. BUTTOM ~ ROUGH FACE RIGHT - Max spindle speed: |5000 Coalant...
Home Position
(4125, Z:250. |User defined | Define..
\/ ™ Force tool change
TO808 RO.8 T10M0R1.2 c .
ROUGH FACE LEFT-.. 0D ROUGH HEXAGON ermment.
I v
v Shaow library tools Right-click for options
Select library tool... v
Misc values... | v Stock Update... | r |
[ Tobatch v Iool Display | Coordinates | Canned Text ‘
VI R| 2]

Entry amount : Khoang vao dao dé thyc hién cat phoi
Roungh stepover : Luong dich dao ngang cho lan gia cong tho
Finish stepover : Luong dich dao ngang cho 1an gia cong tinh
Overcut amount : Luong ct qua

Retract amount : Khoang rit dao an toan
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Tool Compensation : Kiéu tinh toan bu dao
Compensation direction : Huéng bu dao
Lead In/Out : Thiét 1ap vao /ra ciia dao

Use stock : Tién dén vi tri Z

Select Points : Lya chon hai diém giéi han ctia viing can gia cong

X Lathe Face Properties

Toolpath parameters  Face parameters

o[ s |

¢ Use stock

Tool Compenzation
Compengation
b

Entry amount: B3

Computer -

Compensation

¥ Rough stepaver: direction:
20 Right =

IV Finish stepover: aximum number of finish passes:
[1.0 [

Finish Z:

o

Owercut amount:

=
R

~— Retract amount:
4.5 [+ Rapid retract

\ Stock bo leave
h_/i 0.1 v Lead In/Out

' - A |
Iv Cut away from center line

8.2. Chu trinh tién tho g

Luya chon : Toolpaths / Lathe Rough Toolpath s& xuat hién myc lya chon

duong bién gia cong
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Chaining

[0

" C-plane (* 3D

Chain  +———CXD| o ——» Point

window [ [—t» are
single +f—— | 7 7|—— Polygen
Vector «—ﬂ 00 —1> Partial
Irside — ~| T wai
Last  +—— & | & | ——>End chain
@ ——> Unselect
ﬂ ———> Reserve

'ig —1—» Option
A

Sau khi lua chon xong bién dang can gia cong (kiéu chon : Chain, window,

partial,...), chuyén sang lya chon cic tham s6 can thiét trong bang tham s6
Parameter cua chu trinh tién.

Chon dao va nhép cac tham s6 can thiét & muc lya chon Toolpath Parameter
va Rough Parameter nhu :

Tool number : Dao thtt (VD : dao thir 12)

Offset number : S6 hiéu dao trong bd nhd may

Station number : Vj tri dao trén 6 chira dao

Feed rate : toc d6 tién dao (mm/vg; mm/ph)

Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)

Max spindle speed : Tdc d6 16n nhét caa truc chinh

Coolant : Thiét 1ap ché d6 1am mat
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A Lathe Rough Properties

Toolpath parameters | Fough parameters

~ Tool number |2 Offzet number; |2
Station number; |0
Feed rate: |0.2 & mmdrey © mmdmin O microng
S— e — ¥ Plunge Feed rate: |01 f mmdrey © mmdmin O micrans
ANIEECEE Y 0D ROUGH LEFT - .. Spindle speed: [295 0S5 RPM
DEG.
Max. spindle speed: |5000 Coolant...
_ Home Position
fe125 2250, [Userdefined  =|  Dsfine
TO303RO.2 TO404 RO.B [™ Force tool change
00 ROUGH HORIZOMTAL 0D FIMISH LEFT - 35 DEG.
Comment:
A
I w
[ Show library tools Right-click for options
Select library tool... v Tool Eilter...
| Misc values... | v Stock Update... | I |
[ Tobatch [v  Tool Display... | Coordinates... | Canned Tesxt.. |
V] %8| 2]

Entry amount : Khoang vao dao dé thuc hién cat phoi
Depth of cut : Chiéu sau cho mdi 16p cét tho

Equal steps : Chiéu siu céc 10p cat tho bang nhau
Overlap : Luong cit qua

Minimum cut depth : Chiéu sau cat nho nhat

Stock to leave in X : Lugng du con lai theo phuong X
Stock to leave in Z : Lugng du con lai theo phuong Z
Tool Compensation : Kiéu tinh toan bu dao
Compensation direction : Huong bu dao

Semi finish : Gia cdng ban tinh

Lead In/Out : Thiét lap vao /ra ctia dao

Plunge Parameter : Thiét 1p tham s6 xudng dao tai cac bién dang rinh trén bé

mat

Cutting Method : Phuong phép cit (theo mot hudng (One-way) hoic theo hai

hudng zig - zag)

Rough Direction/Angle : Huéng/ goc gia cong (OD: ti€n ngoai ; ID : tién trong;

Face : Tién mat trude ; Back : Tién mat sau )
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Filter : Thiét 1ap ché do t6i uu duong chay dao bang cach thay thé cac chuyén
dong nho vun ( nam trong pham vi sai s6 dinh truéc ) bang cac chuyén dong don

Pueng chay dao gbe

Purdmg chay dao sau khi Filter
Khoang dung sai / Chuyén déng clia dao
;
\ e
—

Stock Recognition : Nhan dién phoi

End To Adjust

s 2D — -
[ Auto hide v | 8| 2

- A - A A A 2 s u . £
Eiém tra diém daw/cudi cia bién dang con lat coa
phoi theo hirdng wudng gde wdi hudng cit

theo huéng song song véi hudng cit

'i 'i ;\. .l'-;.' = rn N . a nor
Eiém tra diém dau/cudi cla bién dang con lat cla phii
theo hudng song song von dwdng cudi cia bién

4 -
— Kiém tra difm dauw/cudi ciia bidn dang con lai cila phdi

Lathe Rough Properties x|

Toolpath parameters  Rough parameters |

>

— Tool Compensation
Owerlap... | Compensali

type:

| Computes - |

i Compensation
inimum cut depthc direction:
Right = b

ock to leave in X Rall cutter
around comers:

L to leave nZ:
\ Entry amount: |0.1 _,] ¥ SemiFinish.. I
v Lead In/Out... |
Cuiting Methad ~ Rough Direction/Angle

5 One-wap IDD EI i F'IungeParameters...I

" Zigzag Angle... | IU-U )
| ok Becognition
|V I'_ sable stock recognition d

- |
l

w

[v] X| 2|
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Pbi véi tién thd boc tach 16p, MasterCam cung cap thém mot sé kiéu tao dudng

chay dao khéac nhau :

Quick Rough E : Cho phép tao nhanh cac duong chay dao dang don gian vai
cac lua chon toi thiéu cho thiét 1ap duong chay dao ti¢n tho tiéu chuan

(Truy cap: Toopath / Lathe Quick / Lathe Quick Rough Toolpath)

Canned Rough @ : Cho phép su dung cac chu trinh gia cong cho ting loai
may; gia cong theo chu trinh v4i ting ma 1énh G — code riéng biét

(Truy cap: Toopath / Lathe Canned / Lathe Canned Rough Toolpath)

B |
Canned Pattern Repeat : Cho phép lap lai duong chay dao da co trude
(Truy cap: Toopath / Lathe Canned / Lathe Pattern Repeat Toolpath )

8.3. Chu trinh tién tinh Cs

Lua chon : Toolpaths / Lathe Finish Toolpath s& xuat hién muc lua chon
duong bién gia cong va cac tham sb gia cong trong bang Parameter

Chon dao va nhdp cac tham sb can thiét & muc Iya chon Toolpath Parameter
va Finish Parameter nhu :

Tool number : Dao thir (VD : dao tht 12)

Offset number : S6 hiéu dao trong bd nhé may

Station number : Vi tri dao trén 6 chira dao

Feed rate : toc do tién dao (mm/vg; mm/ph)

Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)

Max spindle speed : Toc d6 16n nhét cua truc chinh

Coolant : Thiét 1ap ché d6 1am mat
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/A Lathe Finish Pro perties

Toolpath parameters | Finish parameters

[ Force tool change

TOBOE RS TOFOF ROE ~ Dffset number: (11
0D TOOL-10. BUTTOM  ROUGH FACE RIGHT - ..
Station number; |11
Feed rate: |0.2 & mmfev O mmdmin O microns
Spindle speed; |295 055  ( RPM
\/ Maw. spindle speed: (5000 Coolant...
TOR0B RO.A T1010R1.2 ..
ROUGH FACE LEFT - ... 0D ROUGH HE=AGOM Home Position
p125. Z:250. |User defined ~ w|  Define...

Comment:
T1111 RO.8
0D FIMISH RIGHT - 35
DEG. “
¥ Show library tooks Right-click for options
Select library tool... v Tool Filker....
| Mize values... | [  Stock Update... | I |
[ Tobatch [v  Tool Display... | Coordinates... | Carned Test.. |

Finish stepover : Chiéu sau gia cong tinh

Number of finish passes : S6 16p gia cong tinh

Stock to leave in X : Luong du con lai theo phuong X
Stock to leave in Z : Lugng du con lai theo phuong Z
Tool Compensation : Kiéu tinh toan bu dao

Compensation direction : Huéng bu dao

Corner Break : Luon goc hodc vat goc tai cac goc gap cua duong bién

Lead In/Out : Thiét lap vao /ra ctia dao

Plunge Parameter : Thiét 1ap tham s6 xudng dao tai cac bién dang rinh trén bé

mat

Rough Direction/Angle : Hudng/ goc gia cong (OD: tién ngoai ; ID : tién trong;

Face : Tién mat trude ; Back : Tién mat sau )

Filter : Thiét 1ap ché do t6i uu duong chay dao bang cach thay thé cac chuyén

d6ng nho vun ( nam trong pham vi sai s6 dinh truéc ) bang cac chuyén dong don
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Pueéng chay dao gbe

Enrdng chay dao sau khi Filter
Fhoang dung sai / Chuyén déng cla dao
¥
\—
—

Extend contour to stock : Mé rong bién dang dé thoat khoi phoi mdi khi gia

cong xong mot 1op cit

EndTu:u:;diust Q‘ @‘ ‘ ‘ .
i © [ Awto hide v | & | ?

- .K - .a. .;\. J;. - k) tn hl - 2
Eiém tra diém dau/cudl cia bién dang con lat cla
phoi theo hudng vudng gde vdi hudng cat

theo hiréng song song véi hidng cit

- A - A A A E) < 4 - 2 o
Eiém tra diém dau/cudi cia bién dang con lai cia phii
theo hrémg song song vai dudng cudi cia bién

—— Kiém tra diém diu/cudi cha bién dang con lat cia phéi

2 Lathe Finish Properties

Toolpath parameters  Finish parameters ]

Tool Compenzation
Compenzation
e

Computer -

Compenzation

Firish stepover: MHumber of finish pazses: direction;

B [2 Right = b
Rall cutter

Stock to leave in = %@Jmers:
Al A

— ¥ Fr oo
Stock. to leave in 2

I 0.0 v Lead In/Out...
Finish Direction Elunge Parameters...

[v Extend contour to stack

Adjust Contaur Ends.. ‘

v | ®| 2|
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Pbi v6i tién tinh, MasterCam cung cap thém mét s6 kiéu tao dudng chay dao
khac nhau :

]
Quick Finish Toolpath E= . Cho phép tao nhanh cac duong chay dao dang

don gian véi cac lua chon tdi thiéu cho thiét 1ap duong chay dao cho tién tinh
mit ngoai, tién trong hodc tién mit dau

(Truy cap: Toopath / Lathe Quick / Lathe Quick Rough Toolpath)

)
Canned Finish Toolpath'_:' : Cho phép sur dung cac chu trinh gia cong cho
ting loal may; gia cong theo chu trinh vo1 tirng ma 1€nh G — code riéng biét
(Truy cap: Toopath / Lathe Canned / Lathe Canned Rough Toolpath)
Kiéu gia cong Canned Finish phai dugc thuc hién sau nguyén cong tién tho

(Canned Rough Toolpath hoac Pattern Repeat Toolpath)

8.4. Chu trinh tién cit rinh IEI

Chu trinh tién cdt rdnh duoc Gng dung khi gia cong cac chd 16m hodc cac
ranh ma khéng cach nao gia cong duoc bang cac duong gia céng tho hoic dao
cit cua gia cong tho khong vao duoc
Luya chon : Toolpaths / Lathe Groove Toolpath s& xuét hién muc lya chon

Groove Option

~ Grooving Options

Groove Definition
" 1 Pairt (=
{ 2 Paints .
" 3 Lines
" Chain
v ®%| 2|

Chon kiéu xac dinh ving gia céng : qua mot diém (1 point) ; qua hai diém
(2 points ), qua 3 dudng thang (3 Lines) hodc qua chudi bién dang (Chain)

Chon diém, hoac duong dé xac dinh vung can gia cong



63

Chon dao va nhap cac tham sb can thiét & muc lya chon Toolpath Parameter ,
Groove Shape Parameter , Groove Rough Parameters, va Groove Finish
Parameters
Lua chon Toolpath Parameter dé xac dinh dao cét , téc do6 ct, toc do
quay,...
Tool number : Dao tht (VD : dao thir 12)
Offset number : S6 hiéu dao trong bd nhd may
Station number : Vi tri dao trén 6 chira dao
Feed rate : toc do tién dao (mm/vg; mm/ph)
Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)
Max spindle speed : Toc d6 16n nhét caa truc chinh

Coolant : Thiét lap ché d6 1am mat

A Lathe Groove Properties

Toolpath parameters l Groove shape parameters ] Groove rough parameters ] Groove finish parameters ]

' - Offset number: |2
v

Station number; |8
Feed rate: (0.1 o mmdrey O mmdmin O

— Spindle speed: |115 * 55  RPM
T0404 R0.4WE. TOROS R
0D GRODVE RIGH...  {INNEIRIEMR 12 D& Max. spindle speed: 3000 Coolart...

Home Pozition

125 2250 |Userdefined = Define...

[ Force tool change

|

(——

T1717 R0.1 '%/1.85 T1813 R0.3 w4,

0D GROOYVE CENTE.. 0D GROOYE CENTE... Comment
I I v
v Show library tools Rlight-click for options

Select librany toal... v Tool Filter. ..

| hize values. ..

v §tockUpdate...| - |

[ Tobatch [v  Tool Dizplay... Coordinates... | Canred Text... |

(V] % | 2|

Lua chon Groove Shape Parameters dé xac dinh hinh dang, goc va hudng
duong chay dao

Groove Angle : Xéac dinh hudng cit
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Quick set corners : Thiét 1ap nhanh cac tham sb ciia cac phia khi gia cong ranh

Use stock for outer boundary : Tinh toan dén phoi cho duong bién ngoai

Extend groove to stock: M¢é rong gia cong ranh

Radius / Chamfer : Vé gbéc hodc vat goc tai cac dinh hodc chan ranh

Taper Angle : Goc con cua ranh

A Lathe Groove Properties

Toolpath parameters  Groowe shape parameters l Groove rough parameters ] Groove finish parameters ]
; ; Extend ta stock
[v illse stock for outer boundang R it
+ Parallel to groove anale
Angle: " Tangent ko grocve wallz
-90.0
Groove pozition
oo
D
4 " Radius: Radius:
Face ’7
Back
= = Charmfer... Chamfer... |
Rezolution [deg.]: |45 Plunge
4‘ o= Taper angle: Taper angle:
Flaar... il il
Cuick Set Cormers + Radius: Radius: ¢
Right Side = Left Side | 0.0 00
Left Side = Right Side | c c
Inher Cormers = Outer Corners
: I -
Outer Corners = lnner Corners
v | %8| ?|

Lua chon Groove rough Parameters dé xac dinh chiéu sdu 16p cit, luong du

con lai,...cho 1an tién thd boc tach cac 16p phoi

Rough the groove : Gia cong tho khi tién ranh

Finish each groove before roughing next : Tién tinh mdi 16p, trudc khi chuyén

sang 19p tién tho tiép theo

Cut Direction: Hudng cit

Stock Clearance : Khoang an toan cua dao so véi phoi

Rough step : Luong dich dao ngang khi tién tho

Backoff : Khoang i dao an toan cho mdi 1at cit

Stock to leave in X : Lugng du con lai theo phuong X
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Stock to leave in Z : Lugng du con lai theo phuong Z

Retract motion : Chuyén dong rut dao khi gia cong xong mdi lat cat
Dwell Time : Thoi gian tré

Groove walls : Kiéu gia cong tai cac thanh

Peck Groove : Budc tién thd ( theo phuong X)

Depth Cut : Chiéu sau cit cho mdi budc tién tho

Filter settings @

Filter : Thiét 1ap ché d6 tbi uu duong chay dao bang

Tolerance 0.001
cach thay thé cac chuyén dong nho vun ( nam trong ook s —
pham vi sai s6 dinh trude ) bang cac chuyén dong % Creste arcs

Minimum arc: radivs 0.005
M arimum arc radius 100.0

don

A Lathe Groove Properties

Toalpath parameters ] Groove shape parameters  Groowe rough parameters ] Groove finish parameters ]

¥ Rough the groove Retraction Maves

‘*—g Cut Direction: {* Rapid

p
" Megative v ™ Feed rate =

Drweell Tirne:
Stock clearance; {* Mone
5.0 . Second§
" Revalutions
Groowve Walls
" Steps
: T * Smoath
_+ Stack ta leave inx

01 E=

[ Firish each groove before raughing next

Fough step

Percent of tool width
750

T [ Peskoionre, |
Backoff %: Stack ta leave inZ:
| . v _pencas._|
200

v Filter...

v | R]| 2|

Lua chon Groove Finish Parameters dé xac dinh chiéu sau 16p cat, luong du
con lai,... cho lan tién tinh

Finish groove : Gia cong tinh khi tién ranh
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Tool back offset number : S6 hiéu bu thi hai ctia dao tién ranh. Dung khi st
dung canh sau cua dao tién ranh dé tham gia gia cong

Multiple passes : Thuc hién Tién tinh nhiéu 16p

Complete all passes on each groove : Tién tinh tat ca cac 16p cho lan tién tho
cudi cung (theo phuong Z)

Complete each passes on all grooves : Tién tinh mot 16p cho mdi 16p tién thd
(theo phuong 7)

Direction for 1% pass : Hudng cit cua 16p dau tién

Retract motion : Chuyén dong rut dao khi gia cong xong mdi lat cét

Overlap : Xac dinh lugng dich dao ngang 16p tién tinh dau va cac 19p tién tinh
tiép theo

Finish stepover : Luong cit qua cta chuyén dong chay dao ngang khi tién tinh
Stock to leave in X : Luong du con lai theo phuong X

Stock to leave in Z : Luong du con lai theo phuong Z

Depth Cut : Chiéu sau cat cho mdi budc tién thd

A Lathe Groove Properties

Toolpath parameters ] Groove shape parameters ] Groove rough parameters  Groove finish parameters ]

Tool Compenzation
[+ Finish groove I Tool back affset number:
g Compenzation
. L ppe:
tultiple Paszes Direction for 13t pass e
Conputer -
* Complete all passes on each groove g—:-— oW
Roll cutter around cormers:
" Complete each pass on all grooves & oW
LIL] o
Fetraction Moves W all B ackoff
+ Rapid Distance v
{+
i~ .
Mumber of finish passes: el ~ 0.02

Overlap

Finish stepower.

S .

Stock to leave itk

0o
Stock to leave in 2

Select Overlap...

Diztance from 15t cormer

1.47219
Owverlap between passes: v LeadIn...

408343 v Filter...
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Doi véi tién cat ranh, MasterCam cung cap thém mét so kiéu tao duong chay

dao khac nhau :

Quick Groove Toolpath @ : Cho phép tao nhanh cac duong chay dao dang
don gian véi cac lya chon tdi thiéu cho thiét 1ap duong chay dao cho tién tinh
mit ngoai, tién trong hodc tién mit dau

(Truy cap: Toopath / Lathe Quick / Lathe Quick Groove Toolpath)

Canned Groove Toolpath @: Cho phép str dung cac chu trinh gia cong cho
tung loal may; gia cong theo chu trinh vé1 ting ma 1énh G — code riéng biét

(Truy cap: Toopath / Lathe Canned / Lathe Canned Groove Toolpath)

8.5. Chu trinh tién ren |E-

Luya chon : Toolpaths / Lathe Thread Toolpath s& xuét hién muc lya chon cac
tham sb gia cong trong bang Parameter

Chon dao va nhap céac tham sb can thiét & myc lya chon Toolpath Parameter,
Thread Shape Parameters va Thread cut Parameters

Lua chon Tool Parameter dao, téc d6 cat, toc do tién dao,. ..

Tool number : Dao thir (VD : dao tht 12)

Offset number : S6 hiéu dao trong bd nhé may

Station number : Vj tri dao trén 6 chira dao

Feed rate : toc do tién dao (mm/vg; mm/ph)

Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)

Max spindle speed : Tdc d6 16n nhét caa truc chinh

Coolant : Thiét 1ap ché d6 1am mat
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2 Lathe Thread Properties

Toolpath parameters Thread cut parameters

Tool number:
Station rumber:

Thread shape parameters

e

Difset number: |1

L

TO101
00 THR

TO202 RO.108
0D THREAD RIGH...

Feed rate:

Spindle speed: [410

Maw. spindle speed: (10000

Hame Pasition

12

1

3280
li

" mmfrey * mmmin T

~

Caoalant...

;

_ P<125 Z:250, |Fr0m M aching j
[ Farce toal change
TO303 RO144 TO404 RO.036 C t'
0D THREAD RIGH... 1D THREAD MIN, 20. DIA, mment:
-
¥ Show libram toals Right-click for options
Select library tool... v Tool Filter...
| Mizc values... | [v  Stock Update... | N |
[~ Tobatch [v  Tool Display... | Coordinates... | Canned Text... |

(v %] 2]

Lua chon Thread Shape Parameters dé xac dinh hinh dang, goc, va huéng
duong chay dao

Lead : Budc ren (rang/mm ; mm/rang)

Included Angle : Goc ren

Thread angle : Goc ren

Major Diameter : Puong kinh dinh ren

Minor Diameter : BPuong kinh chéan ren

Thread depth : Chiéu cao ren

Start position : Vi tri bat dau cua ren (theo phwong Z, tinh tir gbc toa do)
End position : Vi tri két thiic ctia ren

Thread Orientation : Kiéu ren (ren trong, ren ngoai, ren mat dau)

Thread form : Kiéu ren mau (lay tir thu vién chuan; tinh toan tir cong thuc ,...)

Allowance : Gidi han cho phép
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N Lathe Thread Properties

Toolpath parameters  Thread shape parameters l Thread cut parameters

L d: Thread F
= " threads/mm readrem

* mmthread Select from table... |
Included angle: Compute from formiula... |
BD a
Draw Thread... |
Thread angle:
30 1] ) )
Adjuzted Diameters
M ajor Diameter... 5 o)
~
Miror Diameter... 4734 4134

Thread depth: 0433 &llowances

L W (i Select From T able... |
End Fasitionh. . Start Pozition. . EniE Ao
Major allowance: |0.0

ﬁ

?F

Minor allowarce: |00
Thread arientation; | 0D v| [ Megative Allowance toleramze: (0-0
Taper angle: |0.0

v|R| 2|

Luya chon Thread Cut Parameters dé xac dinh tham sé cat : s6 10p cat, chiéu
sau moi 14t cat,. ..

NC code format : Kiéu mi G — code

Amount of last cut : Luong cat cudi ciing

Number of spring cut : S vong xoan cit

Determine cut depths from : Xéac dinh 16p cat tir

Theo cac viing dién tich bang nhau

Theo céac chiéu siu cat bang nhau

Determine number of cut from: Xac dinh s6 16p cit tir
Amount of first cut : Theo luong cit cua 16p dau tién
Number of cut : Theo s6 19p cat

Stock Clearance : Khoang an toan cua dao so véi phoi
Overcut : Khoang cit qua

Anticipated pulloff : Khoang thoat ren

Acceleration clearance : Khoang gia toc khi bit dau gia cong
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Lead-in angle :Goc vao gia cong ren cua dao
Finish passes allowance : Giéi han cuta 16p cat tinh (16p gia cong cudi cing dé
dat d6 chinh xac)

Multil Start : Ren nhiéu diu mbi

2 Lathe Thread Properties

Toolpath parameters I Thread shape parameters  Thread cut parameters l

MC code format: | Canned = N 4‘
Determine cut depths from: Amount of lagt cut; |0.0 Mumber of spring cuts:

+ Equal area

" Equal depths
Determine numnber of cuts from:
" Amount of first cut: li
fo Nurmber of cuts: E
Stock clearance: Acceleration clearance:

20 %. 10.0 I Compute

* mm " revs
Overcut: _{
lr Lead-in angle:
29.0
* om " revs
Anticipated pullaff: ‘ Firizh pazz allowance:
0o | | 0o

* mm " revs

(v %] 2|

"
, D
8.6. Chu trinh tién cit dut '

Lua chon : Toolpaths / Lathe Cutoff Toolpath , chwong trinh s& yéu cau xéac
dinh diém can cét dGt. Chon mot diém dé thyc hién cat dut tai diém d6, mot
bang lua chon cac tham sb gia cong Parameter xuat hién yéu cau nhap cac tham
s6 can thiét.

Chon dao va nhép céc tham s6 can thiét & muc lya chon Toolpath Parameter,
Thread cut Parameters

Lua chon Tool Parameter dao, toc d6 cat, toc do tién dao,. ..

Tool number : Dao thtt (VD : dao thur 12)

Offset number : S6 hiéu dao trong bd nhé may
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Station number : Vj tri dao trén 6 chira dao

Feed rate : toc do tién dao (mm/vg; mm/ph)

Spindle speed : toc do truc chinh (CSS : m/ph ; RPM : vg/ph)

Max spindle speed : Téc d6 16n nhét cua truc chinh

Coolant : Thiét 1ap ché do lam mat

Stock Update : Str dung phan con lai ciia phdi da duge gia cong tir cic nguyén

cong trudc

/A Lathe Cuioff Properties

Toolpath parameters l Cutoff parameters ]

l .S
——

TO404 R0.4 WE. T0202 RO.3 Wi

0D GROOVE RIGH..  ID GROOYE MIN. 12 DIA.

Offset number: 4
’47

01
Spindle speed: |115

M. spindle speed: |5000

Home Pozition

B4125, 2:250.

Station number:

|

Feed rate:  mmdrew O mmdmin O

fe 55 " RPM

Coolant...
| From b achine j

[ Force tool change

T1717 R0.1 '%/1.85 T1813 R0.3 w4,

0D GROOYE CEMTE.. DD GROOWE CEMTE... <onniart
v Show library taoks Right-click for options
Select librany toal... v Tool Filter. ..
| Mizc values. . | [v  Stock Update. . | r |
[ Tobatch [v  Tool Dizplay... | Coordinates... | Canned Text.. |

(V] % | 2|

Luya chon Cutoff Parameters dé xac dinh tham sd cit : s6 10p cit, chiéu sau
mdi 14t cat, ...

Entry amount : Khoang cach tir mdt ngoai phoi téi dao, tai d6 dao bat dau thuc
hién véi toc do tién dao vao gia cong chi tiét

Retract Radius : Khoang rt dao an toan cho mdi 16p gia cong, tinh theo gia tri
ban kinh

X tangent Point : Piém gidi han cat theo phuong X

Cutto:
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Front radius : Canh trudc

Back radius : Canh sau

Clearance Cut : Tao khoang hd cia dao khi vao cit khi tao ra cac goc luon
hodc vat goc, giam su tiép xuc gitra dao va phoi khi cat véi dudng kinh phoi 16n
Peck (Parameter ) : Budc cit

Lead In/Out : Diéu khién vao/ra cua dao

N Lathe Cutoff Properties

Toolpath parameters  Cutoff parameters l
T ool Compengation

Enlry amount: Compenzation
ype:

Computer -
Retract Fadiuz Compensation
~ Mome direction:
Right
" Absalute: Fl
all cutter
& Incremental: 20 around corners:
Al -
# Tangent Point... no

Cormer Geomety
f* Mone
Peck. ..
Lead In/Qut...

Cut to:

&+ Front radius " Radius:
- . " Back radius " Chamfer

<1 1

@D

[ Clearance Cut
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8.7. Cac chirc nang phu trg khac (Lathe Misc ops)

St dung chirc nang Lathe Misc Ops dé thao tac phéi bang cac 1énh lap trinh
nhu : Dich chuyén phéi, déo chiéu phoi, nha / kep phoi, chéng tam,.. .
MasterCam dua ra 6 I¢nh 1ap trinh cho cac chirc nang phu tro :

! 9
Lathe Stock Transfer |'-'—'-h : Cho phép nguoi lap trinh thuc hién dich chuyén

phoi td1 mam cdp trén truc chinh mot cach ty dong

Lathe Stock Flip 2

dién cta phéi lam phan dé gia cong

: Cho phép nguoi 1ap trinh thuc hién dao chiéu phia doi

Lathe Stock Advance ||:'¢' : Cho phép nguoi 1ap trinh thuc hién kéo phoi dich

chuyén ti mot vi tri duge chon trude (kich thude phoi khong doi)

Lathe Chuck I%} . Cho phép nguoi lap trinh thuc hién kep chat hodc nha kep
trén mam cap, hoac di chuyén mam cap td1 mot diém dinh trude

= |
Lathe Tailstock ™ : Cho phép thuc hién thao tic chéng tim déi véi U dong

Lathe Steady Rest @ : Str dung Luynet d& trg luc d6i voi cac chi tiét dai

8.8. M6 phoéng gia cong
Chtrc nang kiém tra va md phong duoc sir dung 1 can thiét, sau khi da tao xong
duong chay dao; sau mdi 1an diéu chinh va update dudng chay dao méi, dé kiém

tra cac duong chay dao, kiém tra phoi va chat luong san pham sau khi gia cong

. . —
Truy cép 1énh kiém tra : Trén vung Toolpath Manager, chon biéu tugng E

(1énh Backplot) . Thyc hién kiém tra chay ting dudng gia cong trén ving dd

hoa béng cac 1énh Play, Stop, Trace , Draw
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o &
P
&'{}.&t\@@% D-. v di;\. Idn
¥ Co JHEl FIET
SR sste —

1 |
T , |
Thanh kéo chinh toc d8 Wit chuyen ddng mé phng cia
m® phong kifm tra dung cu cét

NG

Ché d6 Strace hién thi ca dudng chay dao ngang, con ché &6 Draw chi hién thi
vi tri cudi ciing ciia duong chay dao. Quy dinh mau xanh da trdi [a cua diém bat
dau, mau do 1a mau cua diém cudi ciia mdi dudng chay dao
Bang Detail/Info ctia hop thoai BackPlot hién thi cac thong tin dén duong chay
dao, thoi gian chu trinh gia cong, va d6 dai duong chay dao cho mdi nguyén
cong
x
2 s 0 |
EITFRED 2 e
@ﬂ @ Rapid £5) 1.404

=2 iSub-Group 2: Tatal £< 4040119
l D Simple drill - no peck 3% ’

D Contour [201]

- Pocket [Island facing) Path Length
#-[0 Pocket (1sland facing) Feed o 13761994
D Pocket (lsland facing]

[0 Pocket (1sland facing) Rapid « - 2807.19

#-[J Pocket [Izland facing]
b 7.527 1845

MinAdax ¥ 75 181.A
z -30. 10.
Mindhd g
Feedrate 2984 7ORR
v ?

(oo ] ) |

C6 thé sir dung 1énh Isolate (biéu tuong lﬁ) dé Iya chon cac duong chay dao

duoc chi dinh trude, hodc st dung Option ( L£.) dé thiét dit cac thiét 1ap ban

dau cho Backplot
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Backplot Options E|
General Settings Appearance
Step Mode Toal
= Profile
Fast steps/sec: " Plain {* Color 15 %) r Ao
" Endpoints " Fluted & As defined
" Interpolate " Shaded " Material & Oeline
-
Cleanup screen on Holder
[ Dperation change (* Color |12 - A " Material
[ Tool change
I ction
[ Fit Toolpath Color laop
[¥ Simulate Cutter Compensation
" By operation * By tool change

[ Show il / Router Home Pasition
[v Show Lathe Home Position

[ Simulate Axiz Substitution Calars

[v Simulate Fotary Axis ] ;
[ Show c-axis toals in top arientation = Fepid ,T ,_ E (B i = ,T ,_ E
Linear feed ’T ’_ E COw &rc feed ’T ’_ E

v Usze‘Verfy color ,?_ ,_ E

4-5 fyis tool vectors

¥ Display vectars  Connect  Conmect -
Battorm Top  Shade W Length

T | R I U

v| | ®| 2]

Truy cap 1énh md phong : Trén ving Toolpath Manager, chon biéu tuong 9

(Iénh Verify) . Thyc hién chay mo phong gia cong bang 1énh Machine P trén
hop thoai Verify.

Str dung cac lya chon trong hop thoai dé lwa chon céac ché do nhu : hién thi ché

d6 mé phong dao, hién thi dang cat (ﬂ), hién thi khoang do duoc tir phéi trén
man hinh dd hoa. ..
Khi danh ddu muc Iwa chon Verbose , s& hién thi toa d¢ gia cong, mi G — code,
tdc do tién dao, ...

3 - code Téc 46 tifn das P Bl dao
|—>Tc;-a d3 gia céng Tac d% truc chinh B4t Tat lam mét

P T o 7

8.9. Tao file chira ma gia cong (G — Code): Post Processor 1a qua trinh chuyén

do6i cac ki€u duong gia cong da duoc thiet 1ap, cac ché do dicu khién may, dung
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cu va duong chay dao sang dang ma gia cong tiéu chuan dé phu hop d6i voi
tig loai hé diéu khién cia may gia cong

Post Processor c6 chu yéu 1 hai thanh phan chinh 14 : cac file thuc thi 1énh (file
dir liéu *.DLL) va file chira cac ma post (file *.PST)

Mastercam cho phép chuyén doi céc file *.PST cua timg loai hé diéu khién cta
Mastercam phién ban cii sang phién ban méi (Mastercam X). Viéc chuyén doi
duoc thuc hién theo cac budc sau :

T Main Menu chinh ctia MasterCam, truy cap vao Setting/ Run User

Application (t i ), chon file UpdatePost.dll s& xuat hién bang Update Post,

chon cac lua chon can thiét :

Lipdate Post E|
Post type Uptions
& Wil Updating FROM Yersion...
 Lathe |‘u’ersi|:|n 3 ﬂ
" Lathe [Mill/Turn) Owenwrite
" Router |‘Jerl:u:use [Frarnpt uzer) e
Target folder

[v Change target folder bazed on post tppe

...........

FlE CAMCAMEMMILLYPOSTSS

Select Postz] |

Create files Log files

[v Machine definition [v Create log file
[v Control definition [v Display log file

v | €@ R| _2|

Post type : Kiéu cia ma gia cong 1a phay, tién , hodc cat day

Options : Lua chon update tir phién ban cii (version 9)
Target folder : Lya chon noi luu céc file *.PST sau khi da chuyén di version.
Thong thuong, khi chon Post type thi noi chon dugc mac dinh 1a thu muc post

ctia kiéu ma gia cong (Mill, Lathe, hoic Router)
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Select Post : Lya chon file *.PST can phai chuyén d6i sang cho hé diéu khién
tuong ung. Sau khi lya chon xong file, chon Update Post 3 dé thuc hién

chuyén ddi; chon OK ["i-r?, dé chép nhan va thoat khoi hop thoai Update Post.
Viéc chuyén d6i da hoan tat.

Xéc nhan lai file *.PST vira chuyén d6i dé nhan ma hé diéu khién

Tur Main menu chinh, chon Machine type/Control Definition
Trong muc Exits Definition : chon dang ma gia cong (Mill/Lathe,..)
Trong muc Post Processor, chon Add file, chon file ctia h¢ diéu khién va chon
OK
Tt Post Processor, tich chudt chon tén ma gia cong. Sau do, trong muc Control
Topic, chon NC Output va chon OK. Khi d6 sé xuét hién hop thoai thong bao
ban da chon lya xong hé¢ diéu khién va hoi ban c6 mubn luu lai dir liéu d6
khong. Chon Yes dé chap nhan
MCControl X

L) b

Produck; LATHE
Data possibly was changed, Do wou want ko save this definition?

Chon may gia cong

T Main menu chinh, chon Machine type/Machine Definition Manager.
Kich vao Open va chon file hé diéu khién tuong tng (file *.LMD)(vi du :
MPLOKUMA.LMD) chon Open va chon OK

Kich chudt vao Edit the control definition E , chon hé ma gia cong

Tai muc Control definition, chon hé diéu khién tuong g vo1 may da chon
(vidu : MPLOKUMA.CONTROL)

Chon Yes dé chap nhap may va hé diéu khién
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Machine Group 1: 2 Axis Slant Bed Lathe MM

Replace group maching with Machine definition created by UpdatePast, dil
in CAMCAMSWCHNC_MACHINES MPLOKLUME, LMD

Thuc hi¢n xuat sang ma gia cong theo cac budce sau :

Trén vung Toolpath Manager, chon Post processor Gl, s& xuat hién bang hop
thoai ctia Post Processor, danh diu chon NC file va Edit , sau d6 chon OK dé
thuc hién xuat sang mi gia cong cho loai hé diéu khién da chon

Néu c6 nhiéu nguyén cong gia cong, chuwong trinh s& hdi co xuat tit ca cac
nguyén cong d6 sang mi gia cong khong, chon No dé thuc hién xuit nguyén
cong dugc chon va chon OK. Bgi mdt 1at dén khi chuong trinh XuAt xong ma gia
cong, s& xuat hién Mastercam X Editor cho phép bién soan ndi dung chuong
trinh NC vtra tao. Chinh stra va Iwuu lai file NC vura tao

8.10. Thi du vé Lp trinh Tién

Chi tiét gia cong

- 510 . 250 260

o
o o
o ) A
ks S - '
@ o
I I o r 49 _
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B1: Dung chi tiét dang nhu hinh vé trén PTT—
B2: Trén thanh cong cu Status Bar, tich chon bormal m
] = Gview L i 407
Planes /Lathe Diameter /-D +Z s oz
B3: Tir Main menu chinh, chon Machine Blways = WS
Type/Lathe /Lathe Defaule.LMD Origin: %0, Y0, 20,
Saved as TOP

B4: Tur Toolpath Manager, chon Properties/Files
Flanes | 2:| 1T vl -v Le

Thuc hién thay di tén : Group name : Hex head ;

Toolpath name : Hex head.NC

Machine Group Properties [g|

l Tool Settings] Stock, Setup] Safety Znne]

Group name

Toolpath name |E:'\ME.&M><'\L¢.THE'\NE"- e head.MC

=

Eroup camment

Chuyén sang lira chon Tool Setting, chon Feed calculation : From material,
chon vat liéu 1a gang : IRON - CAST

b aterial

CII_B_EI_N_mE_tEf_—E.&ST -DUCTILE - AUSTEMNSITIC - 18 Lathe Edit... |
Mill Edit...

B5: Xac dinh cac tham sb ciia phoi gia cong

Xdc dinh bién dang phoi :
Chon Stock Setup / Stock /Parameters (Ciing c6 thé vao Toolpath Manager/
Stock setup )

Stack,
Chain...

b 4
* Left Spindle " Right Spindle ;
. . Rezet
[Mat Defined) [Mat Defined]
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/A Bar Stock E|
Tao phéi qua

1131 diém e, 3k from 2 points... BaseZ

B[r{)ng linh 11g0;i|i. e 00 [124.0 Select..
[ ID:
Chieu dai phoi === Lengih; [2000 S

Base 2

Goc phoéi —_— 20 Select...

" On left face ©* Onnght face

[ Use Margins

v || 2]

Xdc dinh vi tri mam cap kep phoi :
Trén hop thoai Stock Setup, chon Chuck : Left spindle ; Parameter ;

Chuzk.

b o o |G

Chair... Reszet
{* Left Spindle " Right Spindle | |

[Mot Defined) [Mot Defined)

A Chuck Jaw

Shape Clarmping b ethiod

M ake from 2 points...

foos _l‘_’l = a i P

Wwiidth step: 175.0

25I:I

Height step:
4IZI 0
Pogition
- i i

I From stock
—

& : Reference point on chuck jaw geomety

W Z anly

v ®| ?|

Xac dinh vi tri chéng tam hodac Luy nét tro lyc :
Trén hop thoai Stock Setup, chon Tailstock dé thyc hién chéng tam, hodc Steady

Rest dé chon vi tri dat Luynét
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N Tailstock

E stension:
B0.0

Diameter:

|5|1c| ]

3

Z Pogition

0.0} Select... |
-
v| %8| ?|

Active Spindle

b aimumm gteady rest O
A0.0
{ i
Thickness of ring:
50 Z position:
ID.Di Seler

Stock OD:

25.0

[ Auto

Preview. .
V| R

B6: Gia cong bién dang

B6.1 : Gia cong mit dau

Twr Main menu chinh, chon Toolpath/ Lathe Face Toolpath, chon
dao T0707 Rough Face Right

Thiét 1ap cac tham sb chinh ctia mdy, chon ché d6 1am mat 1a Flood,
toc d¢ truc chinh 12 RPM, téc d6 tién dao 1a mm/min

Thiét 1ap tham sb gia cong Face Parameter

ROUGH FACE RIGHT - 80

TOM07 RO
0D ROUGH RIGHT - 80
DEG
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Toolpath parameters  Face parameters

s [ habin. |

fo |sze stock

Tool Compenzation
Campenzation

tupe:
Entry amount; HEE

a0 Control -

W

Finizh Z: E_omp_ematiu:un

i W Rough stepover: direction:
Lt = d
Iv Finizh stepover: t axirnurm number of finish paszes:

E 1

Owercut amount:

:

Retract amaotint:

Iv Rapid retract

:

Stock to leave:

oo I
. r A
[ Cut away from center line

W

B6.2 : Gia cOong tho mat ngoai

T Main menu chinh, chon Toolpath/ Lathe Rough Toolpath, chon duong
bién gia cong va chon dao T0101 OD Rough Right

(duong bién gia cong phai c6 hudng chay tir gbc phdi téi mam kep)

Thiét 1ap cac tham sd chinh ctia may, chon ché do lam mét 1 Flood, toc d6 truc
chinh 12 RPM, toc d¢ tién dao la mm/min

Thiét 1ap cac tham sb gia cong thd Rough Parameter

Toolpath parameters  Rough parameters

Tool Compenzation
v m Compenzation
type:

Depth of cut: m
= amputer -
[v Equal steps

Compensatioh
Finimum cut depth: direction: y
0.m b

Right =
A4

Stock to leave inx Froll cutter
0.2 around cormers:
| | Al -

Stock to leave i

0.2 -
Entry amount: |25
[v Lead In/Out...
Cutting Method Rough Directiondéngle
Flunge Parameters. ..
(+ One-way |E|D ﬂ #
® T grge.. |00 I

Stock Fecognition

ock for outer boundary

Adjust Stock...




83

B6.3 : Gia cOng tinh bé mat

T Main menu chinh, chon Toolpath/ Lathe Finish

Toolpath, chon duong bién gia cong va chon dao T0303 OD

Finish Right T BT e 65

DEG.

(duong bién gia cong phai ¢ hudng chay tir gdc phdi téi mam

kep)

Thiét 1ap céc tham sd chinh ctia mdy, chon ché d6 1am mat 1a Flood, téc d6 truc
chinh 1a RPM, tbc d6 tién dao 13 mm/min

Thiét 1ap cac tham sb gia cong thdé Finish Parameter

A Lathe Finish Properties

Toolpath parameters  Finish parameters l

Tool Compensation
Carmpetzation
type:

Carnputer -

Compensation
Finizh stepover Number of finizh passes: direction: b

Fight

Roll cutter
around comers:

]

r_ ComeBeck. |
Stock to leave in Z:
0o v Lead In/Out..
Finizh Direction Plunge Parameters...

[v Extend contour to stock

Stock to leave in x:

Adjust Contour Ends... |

(v %] 2|




84

Trong Finish Parameter, chon Plunge Parameter /Plunge
Cutting 1a vi tri thu 3 tinh tr trdi sang phai va chon OK. }
_l_

Budmg chay dao gia cong tién tinh

B6.4 : Gia cong tién ren

Tir Main menu chinh, chon Toolpath/ Lathe Thread
Toolpath, chon duong bién gia cong va chon dao T0101 OD
Thread Right Small

Thiét 1ap cac tham s6 chinh cta may, chon ché do 1am mat 1a

Flood, toc dd truc chinh 1a RPM, tdc db tién dao 1a mm/min
Thiét 1ap cac tham sb dang ren Thread Shape Parameter bao gom diém bat

dau /két thic ren ; duong kinh dinh /chan ren, budc ren, ...

A Lathe Thread Properties

Toolpath parameters  Thread shape parameters l Thread cut parameters ]

Lead: Thread F
=2 (™ threads/mm rescTem
20 % mmthread Select from table. .
Included angle: Compute from formula...
60.0
Diraw Thread..
Thread angle:
j /\_ 300
4
——  Major Diameter. .. 24.0 0
~
——  Minor Diameter. .. 222
L.
L ":‘.; Thread depth: 039 Alloviances
™ selectFrom Table. |
Start Pogitiar...
-26.5 0.0
Thread orientation: | 0D | [ Negativex

Taper angle: 0.0

v|®%| 2]
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Chuyén sang muc Thread Cut Parameter dé thuc hién thiét 1ap cac tham sé gia
cong ren nhu : s6 dau méi, s6 10p cat, khoang thoat dao, khoang bat dau chay gia

cong ren,...

N Lathe Thread Properties

Toolpath parameters | Thiead shape parameters  Thread cut parameters l

MC code format: | Canred - r
Determine cut depths from: Amount of last cut: |0.0 Mumber of spring cuts: |1
" Equal area

+ Equal depths

Determine number of cuts from:

= Amount of first cut:
&+ Number of cuts: 4

Stock clearance:

20 %. Hi ad I Compute
s i
Overcut: ‘ ‘ -‘ _{ " =

10 Lead-in angle:
29.0
* om " revs

Anticipated pullaff; ‘

e

* mom 7 revs

Acceleration clearance:

Firizh pazs allowance:

o

(v %] 2|

B6.5 : Xem trudc két qua gia cong (khi tién ren)
Tir Toolpath Manager, tich phai chudt chon Lathe Stock Preview, dé thay duoc

két qua gia cong
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B7: M0 phong gia cong

Tt Toolpath Manager, tich chudt chon nguyén cong can mo phong va tich chon

Verify 9 va chon Play ’ dé mo phong gia cong
B8 : Xuit chuong trinh G — code

9. XUAT, NHAP CHUONG TRIiNH NC

Tich chudt chon nguyén cong can xudt ma gia cong va chon Post Processor

Gl Bang Post Processor xuét hién, chon Ok dé chép nhan lya chon. Bang
thoai tiép xuat hién yéu cau luu tén file va hoi lai c6 mudn xuat toan b cac
nguyén cong hay khong .

Chon Yes néu can xuat hét va chon No néu chi xuat mot nguyén cong da chon.
Poi cho may tao xong file G — code, moi trudng MasterCam X Editor xudt hién

cho phép ban chinh sira lai noi dung file chira ma gia cong, néu thay can

Céng viéc | Truyén tai dir liéu NC tir PC sang CNC

STT | Cac budc Co | Khong

Chuan bi méi truong lam viéc cho may Tién CNC.

G4 phoi, dao va can chinh.

WIN -

Xac dinh gdc toa do cho chi tiét gia cong trén may Tién
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Cong viéc ‘ Truyén tai dir liéu NC tir PC sang CNC

STT | Cac buéde Co

CNC.

4 | Po dao thanh phan.

Chuan bi trén may Tién CNC:
+Bam EDIT — PROG — OPRT — Bam nut tam giac dé

> lat tim va chon READ — Nhap tén chuong trinh, VD:

01709 —» EXEC.

Thao tc trn my tinh: _ ) )

TRUYEN CHUONG TRINH BANG PHAN MEM NC

LINK:

+ Khoi dong NC Link — Start NC Link — Close hop

thoai trén giao dién.

MEed & &« o e |[MiRD(ND| 4% % %|[m a4 AV
6

14

Ready [Licenced Version [Canfigaration : Fanue [lne 1 ol 1
Giao dién phan mém

+ VAo File - Open — Tim va chon chuong trinh can

truyén — Open.

B <l L .
+ Chon biéu trong Send Code = — Xuat hién hop thoai

Start at line : |1 Display ON [V i OneCNCIaSIH YD dNEecnnology:
Send Progress : I - :
on Settings X Cancel ~/ Start

—> Settings — Thiét 1ap cac thong sd truyén
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Cong viéc

| Truyén tai dir liéu NC tir PC sang CNC

STT | Cac buéc

xXong.

Send Settings

Ix

v =OM/OFF

Software
Handzhake

™ Start at machine

Comm Part: ||:|:|r.,.-|-| vI D ata bits: I? 'I
B aud rate: IE]E|:||:| - I Parity: IEUEN 'I

Stop bits: Ig 'I

[ DTR/DSR I RTS/CTS
Hardware Hardware
Handshake Handshake

f* Start at camputer

First Lines

Last Lines

SO I { R 31

Timing
Line delay [mzec]

Farmating

|gnare line prefix - I[

|0

[+ Remove spaces

Add to end of line -

x Cancel V/ k.

— Chon Start At Computer —» Ok — Start —» Doi —

7 | Két thuc cong viéc.
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Bai tap wrng dung:
Bai tap 1: Lip chwong trinh dich chuyén dao tir Po dén P1I ....vé Po

P4 T /' Po
- /
/
/
/
N\ P3 /
[ /
/
/
/
L i /
®) > =/
sl | P2 P
r
25
40 i

Bai tip 2: Ldp chwong trinh dich chuyén dao tir

3x45°




90

Bai tap 3: Lip chwong trinh dich chuyén dao tir

b~
()
W

@
7
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BAI 3: VAN HANH MAY TIEN CNC

Giéi thi¢u:

Bai hoc ndy nham cung cap cho hoc sinh nhiing kién thirc vé& van hanh may
tién CNC trong nghé cat got kim loai
Muc tiéu:
+ Trinh bay duoc tinh nang, cAu tao cua may tién CNC, cac by phan may va céc
phu tung kém theo may
+ Trinh bay dugc quy trinh thao tac van hanh may tién CNC.
+ Van hanh thanh thao may tién CNC dung quy trinh, quy pham dam bdo an
toan tuyét déi cho ngudi va may.
Noi dung chinh:
1. KIEM TRA MAY
1.1. 10 cong viéc chinh ctia nguwdi van hanh va bao tri may cnc
1. Cong tac chuén bi: May, dung cu - do ga — do kiém, phoi, dao — dung cu cit,
nhién li€u, dung cu v¢ sinh, ...
2. Cong tac kiém tra: May, dung cu - dd ga — do kiém, phoi, dao — dung cu cit,
nhién liéu, dung cu v¢ sinh, ... va KIEM TRA AN TOAN ( Pién, may nén khi,
may thuy luc, khong gian lam vi¢c ciia may, ...)
3. M& may, dinh chuan va hiéu chuan (néu cd)
4. Ga phdi, dao, ...can chinh
5. Chon dao chuan (dao chinh xac nhat), chon gbc toa d6 tuong Gmg voi yéu cau
1ap trinh
Tién hanh x4c dinh gbc toa d6 cho chi tiét gia cong
Nhép dit li¢u, md phong kiém tra
6. Chon dao thanh phan
Do (so, offset, set) dao thanh phan
Nhap dit liéu, mo phong kiém tra
7. Nhép, truyén chuong trinh NC tir PC sang CNC
8. M6 phong, kiém tra chuong trinh NC, hiéu chinh chwong trinh NC (néu c6)

9. Gia cong (cat) thir, kiém tra, hiéu chinh
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10. Gia cong hang loat va bao tri may sau gia cong

2. MO MAY

2.1. Yéu ciu chung

- Tuan thu ndi quy phong thuc hanh hay phan xudng

- Poc ki bang hudng dan str dung may.

- Poc k¥ tai liéu k¥ thuat vé may Tién CNC.

- Kiém tra an toan:

+ An toan vé dién.

+ Kiém tra nhién liéu: Nhét bdi tron, dau thuy luc ...

+ Khong gian lam viéc cia may (6 dao, truc chinh, ...).
+ DPoc k¥ cac luu y trén may: Tu dién, 6 dao, truc chinh, cac cua, ....

2.2. Cac chirc nang dieéu khién may

0. No | G.l7€ '8 t '92' Ban phim diéu khién
+ Churc nang cua SHIFT:
XullYVvIZw!|4% 51]/\’ 6> - Muén bim O — Bam O.
| ‘ 5 - Muén bdm P — B4m SHIFT
MiS | Tw1]24|3%] || pime
— |0« |- / + Chtrc nang cua CAN

(cancel): Xo6a bo ki tu phia

-.. -- trude con tro (dau nhay).
+ INPUT: nhap s0.
S |
. T trinh, 1énh, ...).
R--
-

+ HEPL.: Tra ctu, trg gitp.
+ RESET: Lam méi lai bd nhé

cua may sau khi xtr 1y cac 161.

+ INSERT: Chén (thém) 1énh, chuong trinh.
+ ALTER: Dung dé thay thé dia chi 1énh khi chinh stra chuong trinh.



+ CUSTOM GRAPH: Xem d6 thi gia cong.
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+ MESSAGE: Dong thdng béo.
+ SYSTEM: Théng tin hé thong.

+ POS: Xem vi tri cua dao, may.

+ PROG: Xem chuong trinh gia cong.

+ OFS/SET: Xem, nhap thong tin cua dao, may, géc toa do.

TT

Tén cong tic
(Phim chirc nang)

Chirc nang
(Cong dung)

Khéi dong hé diéu
hanh ctia may tién
CNC

NC POWER

TAt hé diéu hanh cua
may tién CNC

SHUTDOWN

Mo - dong ban phim
cua may

Ngung khén cap (Khi
gap su c¢0 nguy hiém)

E-STOP
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TT

10

11

Tén cong tiac

Chirc ning
(Cong dung)

‘|(||“”I/I//
\\\\“ 3
N N

Tay quay di¢n, diéu
khién cac truc X, Z

Chay (thuc hién) cau
1énh hay chuong
trinh NC
CYCLE START

Tam ngung chuong
trinh NC (Gitr buée
tién cta dao, truc
chinh van quay)
FEED HOLD

Khoi dong — mo hé
thong thuy luc

HY - ON

Mo hé thong cubn
phoi(khong str dung)

Dicu khién h¢ thong
cap phoi(khong st
dung)

bong — mo u dong
(chong tam) hay ban
dap mau vang
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TT

12

Tén cong tic
(Phim chirc ning)

Chirc nang
(Cong dung)

13

hay SPINDLE STOP

Ngung truc chinh

14

hay SPINDLE JOG

Diéu khién quay truc

chinh dé kiém tra do

déo cta chi tiét trén
mam cap

15

hay LUBRICAT

Mo he théng bom
dau boi tron

16

Diéu khién dén lam
viéc

17

Dbong — m¢ mam cap
hay ban dap mau do

18

hay SPINDLE CW

Tryc chinh quay
thuan chiéu

19

hay SPINDLE CCW

Tryc chinh quay
nguoc chiéu

20

hay COOLANT

Pong — mo hé théng
bom nudc tudi ngudi

Xoay ban ga dao
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TT

21

22

23

24

Tén cong tic
(Phim chirc nang)

Chirc ning
(Cong dung)

Chay dinh chuan (c6
deén bao) va chay dao
nhanh khong cat got

Khuéch dai luong
chay dao hay budc
tién ban

Khuéch dai téc do (sb
vong quay cua tryc
chinh)

hay EDIT

Ché d6 Edit dung dé
chinh sira, thiét 1ap
chuong trinh NC va

cac thong sb ctia may
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TT

25

Tén cong tic
(Phim chirc nang)

Chirc nang
(Cong dung)

26

27

hay MDI

Ché @6 MDI dung dé
nhdp chuong trinh
bang tay va chay tu

dong

hay AUTO

Ché 46 Auto dung dé
chay chuong trinh
NC c6 san trong may
mot cach tu dong

28

29

30

Ché d6 JOG dung dé
chuyén sang ché do
di€u khién bang tay

Ché 0 HANDLE
dung dé diéu khién
ban mdy bang tay
quay dién

hay HANDLE

Céac ché d6 khuéch
dai toc do tién ban
+ Khi chon X1, nghia
l1a 1 vach trén tay
quay di¢n 1a 1/1000
mm.

31

hay ZRN

Ché do ZRN dung dé
chay dinh chuan cho
may

32

hay DOOR

Diéu khién mé cira

hay SINGLE BLOCK

Diéu khién ché do
chay tirng cau 1énh

33

hay BLOCK SKIP

- Khi van hanh may ¢
ché do ty dong
(AUTO, MDI) néu an
nit BLOCK SKIP
sang dén thi khdi
1énh nim sau dau /
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TT

Tén cong tic
(Phim chirc nang)

Chirc ning
(Cong dung)

34

35

trong BLOCK 1énh
nao do s¢ khong
duoc thuc thi.

- Néu niit BLOCK
SKIP tit thi dau /
trong chuong trinh
khong co tac dung.

Khoa may (an toan
trong qua trinh gia
cong)

36

- Khi van hanh may &
ché do tu dong
(AUTO, MDI) néu
an nat DRY RUN
sang dén thi toc do di
chuyén
nhanh(RAPID) va toc
d6 cat got (FEED )
trong chuong trinh s€
khong c6 hi¢u luc,
truc may CNC sé di
chuyén theo tc do
chon & cong tic
FEED OVERIDE.

- An nat DRY RUN
tat dén dé may CNC
van hanh ty dong
theo toc do khai bao
trong chuong trinh.

OPTION STOP

* Ngung tam thoi
chuong trinh

- Khi van hanh may ¢
ché do tu dong
(AUTO, MDI) néu 4n
nat OPTION STOP
sang thi 1énh MO1
trong chuong trinh co
tac dung lam tam
dirng thi hanh, néu
mudn tiép tuc ta phai
an nut CYCLE
START mét lan nita.
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T Tén cong tic Chirc ning
(Phim chirc ning) (Cong dung)
- Néu an nut
OPTION STOP tit

thi Iénh MO1 trong
chuong trinh khong

c6 tac dung .

3. THAO TAC DI CHUYEN MAY VE CHUAN MAY

a. Cong viéc 01

Lop hoc Van hanh va bdo tri mdy Tién CNC

Cong viéc Chuan bi méi trudng lam viéc cho may Tién CNC

STT | Cac buédc Co | Khong

1 Tuan thu ndi quy phong thuc hanh hay phan xudng

2 Poc k¥ bang hudng dan sir dung may Tién CNC.

3 | Poc k¥ tai lidu k¥ thuat vé may Tién CNC.

Kiém tra an toan:
+ An toan vé dién.
+ Kiém tra nhién liéu: nhét boi tron, dau thuy luc, ...

4 . A A DS
+ Khong gian lam viéc cua may (6 dao, mam cap, ...).

+ Poc k¥ nhitng luu ¥ trén may: ta dién, 6 dao, truc chinh,
cac cua, ...
M¢ CB:

5 + Bat cong tic ngudn: (Khong duogc chqam vao vo cua tu
dién) OFF — ON — Doi 1 phut — Kiém tra hoat dong cua
quat trén tu dién.

Khéi dong may:
+ Bam nit NC Power trén Panel diéu
6 | khién — Doi cho mdy khéi dong (Luu ¥ khong dugc bam bat

ky nut nao trong lic khoi dong). ’
+ Néu may bao 161 hé thong thuy luc chua hoat dong thi bam

nat HY ON & ol trén Panel diéu khién.
(HYPRAULIC NOT RUN)
+ Kiém tra an toan mét 1an nira.
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Lép hoc Van hanh va bao tri may Tién CNC
Cong viéc Chuan bi mo1 truong lam viéc cho may Tién CNC
STT | Cac budc C6 | Khbng

Chay dinh chuian may sau khéi dong:

+ Cho may chay dén mot vi tri khac vi tri ban dau:

- Chon Handle Z, chon Z100, Quay tay quay dién theo chiéu
m( - ) dén mot vi tri an tdan dé di chuyén Z khong cham vao
u dong.

- Chon Handle X, chon X100, Quay tay quay dién theo
chiéu m( - ) dén mot vi tr an toan dé di chuyén X khong
cham vao u dong.

* Luu y: Phai chay theo phuwong X

Tuong tu cho phuong
Z, W =0.000

7
Béam giit phim nay de
chay dinh chuan
theo Phuong X, khi
nao dén bdo sing
cho phuong X thi da
duoc dinh chuan va
trén man hinh U =
0.000

+ POS - REL— Chon X10 —

* Néu U, W khéc 0 thi phai hiéu chuin vé 0 bang cach: —
+ Bam U hodac W trén ban phim va bam Origin trén man

hinh.

* Ghi chu:

+ X, Z la toa d6 tuyét doi trén may tién.

+ U, W 1 toa do tuong ddi trén may tién.

He¢ toa d¢ trén may Tién CNC:

* Luu ¥: Chiéu duong cta truc X va Z 1a chiéu hudng xa

mam cap.

8

9 Két thuc cong viéc.
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4. THAO TAC CHO TRUC CHINH QUAY

Lép hoc Van hanh va bao tri may Tién CNC

Cong viéc Xac dinh gdc toa d6 cho chi tiét gia cong trén may Tién CNC

STT | Cac budc Co Khong
1 Chuan bi méi trudong lam viéc cho may Tién CNC.

G4 phoi, dao va can chinh.

+ M va doéng mam cip bang ban dap mau dé. Hoic ding

2 phim

Sau d6 phai kiém tra do dao cua chi tiét bang cach bam phim

Chon dao chuan: l1a dao c6 d9 chinh xéc tot nhat, dao vat

dwoc mat dau

a. Goi dao chuan: VD dao s6 02.

+ MDI —» PROG.

+ Nhéap chuong trinh:

- T0202 — EOB(cham cau) — INSERT.

- Pua dau nhay vé dau dong bang cac phim miii trén trén ban
3 phim.

e
[ ]
+Bam CYCLE START. C G LE START

* Tuong tu cho chi tiét quay: S500 M03 — EOB(cham cau) —

INSERT.

b. Cai diit cac thong sé ban diu cho dao chuin:
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Lép hoc Van hanh va bao tri may Tién CNC
Cong viéc Xéc dinh goc toa d6 cho chi tiét gia cong trén may Tién CNC
STT | Cac bude

Co

- Bam OFS/SET (trén ban phim) — Bam OFFSET (GEOM)
(trén man hinh twong tng) — Tai X va Z ctia dao chuan phai
bang 0 (néu khong bang 0, chon X hodc Z twong tng, nhap 0
— bam INPUT).

- Bam OFS/SET (trén ban phim) —» Bam WORK (trén man
hinh twong tmg) — Tai NO 00 EXT: X va Z cta dao chuan
phai bang 0 (néu khong bang 0, chon X hoic Z twong tng,
nhap 0 — bam INPUT).

Xac dinh goc toa dd cho chi tiét gia cong biang dao chuén:

* Cédch 01: Xdc dinh goc toa dé véi G54, G55, G56, G57, ...
+ POS — All - Xem thong s6 X, Z tai dong Machine

+ Cho dao cham phdi theo phuong Z va tién hanh vat mit
dau(khi mit dau khong bang), Giir cd dinh vi tri dao theo
phuong Z, di chuyén X an toan ra khoi phoi — Ghi nhan thong
s6 Z trén man hinh tai Machine.

+ Cho dao cham phdi theo phuong X va tién di mot 16p
mong(khi mit dau khong bang), Giir ¢d dinh vi tri dao theo
phuong X, di chuyén Z an toan ra khoi phoi — Ghi nhan thong
sd X trén man hinh tai Machine, vi du 1a X0(chua y ddu cta
thong s6). Ngirng truc chinh. Sir dung thudc cip do duong
kinh phoi sau khi tién mot 16p méng, vi du 1a X1, Léy X0 - X1
= X(thong sb dé nhap vao may).

+ Nhap dir liéu vao may: bang cch
— Bam OFS/SET — WORK — Tai G54, ... — tién hanh chon
X hoic Z bang cach di chuyén dau chon — Nhap thong s6 X

hodc Z va bam Input.
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Lop hoe Van hanh va bao tri may Tién CNC
Cong viéc Xéc dinh goc toa d6 cho chi tiét gia cong trén may Tién CNC
STT | Cac budc Co Khong
+ Kiém tra géc toa do:
— MDI — Prog — Nhap:
G54 ; Insert
T0202 ; Insert
GO Z50.; Insert
GO XO. ; Insert
° — Di chuyén diu chon vé dau dong — chon ché do chay tung
cau 1énh bk d chon X10 hay X1 va Ian Iuot bim Cycle
Start dé thuc hién cac cau lénh trén, co thé kiém tra thong sO
cia may — POS — ABS. Kiém tra xong bo chon SBK.
7 Két thic cong viée.
5. THAO TAC DI CHUYEN CAC TRUC X, Z, C...0 CAC CHE PO PIEU
KHIEN BANG TAY
Cong viéc Xac dinh goc toa do cho chi tiét gia cong trén may Tién CNC
STT | Cac buoc Cé Khong
1 Chuan bi méi truong lam viéc cho may Tién CNC.

G4 phoi, dao va can chinh.

+ Mo va dong mam cip bang ban dap mau dé. Hodc dng phim

Sau d6 phai kiém tra d6 dao cia chi tiét bang cach bAm phim
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Cong viéc

Xac dinh goc toa do cho chi tiét gia cong trén may Tién CNC

STT

Cac bworc

Co

Chon dao chuin: 1a dao c6 do chinh xac tét nhat, dao vat
dwoc mit dau

a. Goi dao chuan: VD dao sb 02.

+ MDI - PROG.

+ Nhép chuong trinh:

- T0202 — EOB(cham cau) — INSERT.

- Pua dau nhay vé dau dong bang cac phim miii trén trén ban

phim.

e

C YC LE START

+Bam CYCLE START.
* Tuong tu cho chi tiét quay: S500 M03 — EOB(cham cau) —
INSERT.

b. Cai dit cac thong sé ban dau cho dao chuén:

- Bam OFS/SET (trén ban phim) — Bam OFFSET (GEOM)
(trén man hinh twong tng) — Tai X va Z ctia dao chuan phai
bang 0 (néu khong bang 0, chon X hoic Z twong ing, nhap 0 —
bam INPUT).

- Bam OFS/SET (trén ban phim) — Bam WORK (trén man
hinh twong tmg) — Tai NO 00 EXT: X va Z cta dao chuin
phai bang 0 (néu khong bang 0, chon X hoic Z twong tng, nhap
0 — bam INPUT).

Xac dinh goc toa d cho chi tiét gia cong bang dao chuan:

Cich 02: Xdc dinh géc toa dé véi G50
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Cong viéc

Xac dinh goc toa do cho chi tiét gia cong trén may Tién CNC

STT

Cac bworc

Co

— Cho dao cham theo phuong Z va tién mit dau (Néu phoi
khong phang), ¢6 dinh vi tri Z, di chuyén dao an toan theo X.
— Bam MDI — PROG — Nhap: G50 Z0. ; Insert — di

chuyén diu chon vé dau dong va bam Cycle Start.
— Cho dao cham theo phuong X va tién mot 16p mong(Néu

phoi khong phang), ¢6 dinh vi tri X, di chuyén dao an toan theo

phuong Z, Ngung truc chinh, st dung thudce cdp do lai duong
kinh cua chi tiét, vi du: 25.20 mm

— Bim MDI — PROG — Nhap: G50 X25.20 ; Insert — di
chuyén dau chon vé dau dong va bAm Cycle Start.

— Di chuyén dao vé€ vi tri an toan

— Kiém tra géc toa do:
— MDI — Prog — Nhap:
G50 ; T0202 ;GO Z50. ;GO XO. ; Insert

— Di chuyén d4u chon vé dau dong — chon ché do chay tung

5
cau 1énh e d chon X10 hay X1 va lan lugt bAm Cycle
Start dé thyc hién cac ciu 1énh trén, c6 thé kiém tra thong $6
cia may — POS — ABS. Kiém tra xong b6 chon SBK.

6 Két thuc cong viéc.
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5.1 Po (Offset) dao thanh phin

Cong viée Po (Offset) dao thanh phan

STT

Cac bworc

Co

1

Chuén bi moi truong lam viéc cho may Tién CNC.

2

G4 phoi, dao va can chinh.

3

Xac dinh gdc toa do cho chi tiét gia cong trén may Tién CNC.

+ Chon dao thanh phan, goi dao va do dao thanh phan:

- Nhap 1énh goi dao: VD dao s 6

— Bam MDI — PROG (MDI) — Nhéap T0606 — EOB —
INSERT —> di chuyén dau nhay (con trd) vé dau dong —
CYCLE START.

- Cho chi tiét quay:

— Bam JOG — bam nut quay truc chinh CW.

+ Bam POS — ABS: (ch( y an toan)

- Cho dao cham chinh xac mat phdi theo phuong Z, ghi lai
thong s6 Z .

- Cho dao cham phoi chinh xé4c theo phuong X, ghi lai thong s6
X, lay thong s6 ghi dugc - duong kinh phoi hién tai = thong s6

X nhap vao bu tru dao.

+ Nhap dir liéu va kiém tra.
- Bam OFS/SET (trén ban phim) — Bam OFFSET (trén man
hinh twong tmg) — chon X va Z ctia dao thanh phan twong tmg

va nhap s6 vira do duoc — bam INPUT).

- Kiém tra (twong tu nhu kiém tra gdc toa d6 bang dao chuan).
— MDI — Prog — Nhap: G54 ; Insert

TO0606 ; Insert

GO Z50. ; Insert

GO XO.; Insert

—> Di chuyén ddu chon vé dau dong — chon ché do chay timg
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Cong viéc Do (Offset) dao thanh phan

STT | Cac buoc Cé6 | Khong

_@'

cau lénh SBK chon X10 hay X1 va lan lugt bAm
Cycle Start dé thyc hién cac cau 1énh trén, c6 thé kiém tra
thong s ctia may — POS — ABS. Kiém tra xong b6 chon
SBK.

7 Két thuc cong viéc.

6. GA DAO, GA PHOI

Muc tiéu:

- Trinh bay dugc phuong phap gé dao, ga phoi trén may tién CNC.

- Gé dugc dao va phoi trén may tién CNC dam bao ding k¥ thudt va dam bao
an toan.

- Co6 y thuc trong bao quan may.

6.1 G& dao:

- V¢ sinh dao ngoai va bé mit tim dém lép dao,dung tay kiém tra cac bé mat
xem c6 dinh phoi khéng?

- Liap tam dém vao 6 lip dao sau d6 dua dao vao 6 lap dao. Pay dao sat mit ty
phia sau va giit cho dao thang .

- DPua dao vao roi do chiéu dai dao

ChU y: Dao du cting vitng khi chiéu dai L< 1,5 chiéu cao H

- Tay phai giit dao ¢ dinh , tay trai xiét déu 2 bu 16ng dé ép tim dém ga dao ép
sat vao dao.

- No&i 6c ham voi dé chinh voi nudc phun vao dau dao roi hdm chit lai. Khdng
duoc dung vat ling dé dap voi nudce, 1am bep voi nudc.

- Khi thao tac nén nhan phim EDIT dé an toan trong qua trinh thao tac.

6.2 G4 lip phoi:
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Dung sung khi xi sach chiu, néu chau lam tinh ma kep dudng kinh 16n phai
dung tay xoa 1én mat ty kiém tra xem c6 phoi khong.

Cam phoi dua vao chéu, day sat phan bac cua chau hoic cir chan. Xoay nhe
phdi 1 goc khoang 1/8 vong dé bé mit tiép xuc tt hon.

Néu phoi < @10 thi phai xoay mam cip cho 1 chau bat ky nam theo chiéu
thang dimg huéng xudng dudi rdi tién hanh day phdi vao.

Nhitng chi tiét dai dung cir chan phai déng mé mam cap 2 lan ( lan dau ga ->
lan 2 mé +dong mam cip nhanh dong thoi day thang phdi sét ci).

Tuong tu trén, véi nhitng chi tiét to niang can d6 // L+ ddng tam ciing déng mé
mam cip 2 lan.

Két hop dung chan dong mam cip lai. Néu phoi ding chong tdm thi chong
tam xong hiy déng mé mam cdp 1 1an nita cho chi tiét thang tam.

CAI PAT THONG SO DAO.

Muc tiéu:

Trinh bay dugc phuwong phép cai dit thong s dao trén may tién CNC.
Cai dit duoc thong sd dao dung khong bi 16i.

Cé y thirc trong bdo quan may.

+ Dao duoc g trén dau dao va duoc ga theo thtr tu, néu miii dao bi hong thi s&

lam sai di lugng bu dao ma ta da nap vao may. Trong khi d6 miii dao c6 ban

kinh R, day la lugng bu dao ma khi tinh todn 13p trinh chiing ta phai bu .

+ Dinh diém bat dau cua dao: Xac dinh diém bat dau cua dao, dé so voi di€ém

goc cuia may. Biém bat dau cua dao duogc tinh tir di€ém gdc cua phoi da dugce 1ap

trong chuong trinh.

8.

CAI PAT THONG SO PHOI.

Muc tiéu:

Trinh bay dugc phuwong phép cai dit thong sé phoi trén may tién CNC.
Cai dat duoc thong s phoi dung khong bi 16i.

Cé v thirc trong bao quan may.

Céch sét goc toa do cuia phoi nhu sau:
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- Po dudng kinh cta chi tiét.

- G& phoi 1én may.

- Nhan nat SPINDLE FWD cho mam cip quay nguoc chiéu kim dong hé.

- Dung dao di chuyén bang tay va quan sat hudng di cta dao, sao cho cach phéi
khoang 50mm.

- Chuyén ché d¢ van hanh ¢ X10 dé dam bao khong bi va cham giita dao va phoi
do.Nhan ntit HAND cho X, Z tién vé phia chi tiét gia cong.

- Cham miii dao vao dudng sinh cia chi tiét gia cong(quan sat thay dao tao trén
chi tiét 1 vach mo va c6 phoi ban ra) .

- Nhan nit OFFSET trén bang diéu khién may s& xuét hién bang offset dao, vao
bang G sau d6 nhp gia tri dudng kinh vao vi tri dao dang sét sau d6 nhan
GEOM.

- D1 chuyén dao cho cham nhe vao mit dau cua phoi sau d6 nhap Z0 va nhéan
GEOM vao bang offset trén man hinh.

Hoan thanh viéc khai bao hé truc toa do cua phoi.

9. NHAP CHUONG TRINH.

- Nhap tén chuong trinh vao may(Chuong trinh dam bao chua c6 trong may).

- CO6 thé nhap chuong trinh truc tiép bang tay hoic viét chuong trinh vao may
tinh sau d6 chuyén chuong trinh ra may bang dudng truyén cap.

- Sau khi viét chuwong trinh,str dung ban phim trén bang diéu khién dé nhap
chuong trinh vao bo nhd NC.

- Noi dung ctia chuong trinh d nhap vao cé thé duoc kiém tra trén man hinh.
Thuc hién chuong trinh, may s& hoat dong theo cac khéi 1énh cta chuong
trinh.

- Sau khi nhap chwong trinh vao, can kiém tra lai chuong trinh mét cach can

than xem c6 nhap sai hay thiéu di liéu hay khong.

10. MO PHONG, CHAY THU.

+ C6 thé chay mo phong ngay trén may tinh trude khi chuyén ra may.
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+ Néu trén may c6 thé chay thir chuong trinh bang cach khéa may(nhan phim
MACHINE LOCK) may s¢ chay chuong trinh ma chi c6 mam cap va vi¢c
chon dao hoat dong) hoic ciing co thé doi gdc gia cong ra ngoai phdi (bang
(G54) sau do cho chay thir chuong trinh.
11.TAT MAY.
Muc tiéu:
- Trinh bay duoc phuong phép tit may tién CNC.
- Tat duge may tién CNC ding quy trinh.
- (o y thuc trong bdo quan may.
Sau khi may hoat dong xong ta thuc hién viéc tat may nhu sau:
- Pua dao vé chuan may .
- Nhan nut dimg khan cip (Emergency Stop).
- Nhan nut tit may.

- Ngat nguon dién ra khoi may.

12. VE SINH CONG NGHIEP.
Muc tiéu:
- Biét duoc trinh tu cic budc thuc hién vé sinh cong nghiép.
- Thuc hién dung trinh ty dam bao dat yéu cau vé sinh cong nghiép.
- Co y thuce trong viéc bdo vé dung cu thiét bi, may moc.
+ Cét dién trudc khi lam v¢ sinh.
+ Lau chui dung cu do, may tién CNC.
+ Sép dat dung cu, thiét bi dang quy dinh,vé sinh cong nghiép.
+ Dung sung khi thoi sach phoi bam trén toan bo may.

+ Hot sach phoi ra khdi may can than, sach sé.
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Bai tap ung dung

Bai tap 1: Lip chwong trinh dich chuyén dao tir

Bai tap 2: Lip chwong trinh dich chuyén dao tir
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Bai tap 3: Lip chwong trinh dich chuyén dao tir
10
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Bai tdp 4: Lap trinh gia cong chi tjét sau (hinh v&) biét dao cit thd T0101, dao cit tinh
T0202, dao cat ranh T0303, dao cat ren T0404
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Bai tdp 5: Lap trinh gia cong chi tiét sau (hinh v&) biét dao cit thé T0101, dao cit tinh
T0202, dao cat ren T0404
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BAI 4: GIA CONG TIEN CNC

Giéi thi¢u:

Bai hoc nay nham cung cap cho hoc sinh nhitng kién thirc vé gia cong phay
CNC trong nghé cét got kim loai
Muc tiéu:
+ Trinh bay duoc cac yéu cau ky thuat khi tién.
+ Van hanh thanh thao may tién CNC dé tién ding qui trinh qui pham, dat cép
chinh xac 8-6, &6 nham cép 7-10, dat yéu cau k¥ thuat, ding thoi gian qui dinh,
dam bdo an toan cho nguodi va may.

+ Giai thich duoc cac dang sai hong, nguyén nhan va cach khic phuc.

Noi dung chinh:

1. TIEN MAT PAU.

Muc tiéu:

- Trinh bay dugc phuong phép tién mat dau va chon dugc ché do cat phu hop
dé tién mat dau trén may tién CNC.

- Tién dugec mat diu dam bao ding kich thudc, dam bao do nhan, bong, do
phang.

- Pam bao an toan lao dong, v€ sinh cong nghiép.

Sir dung 1énh GO1 va G94 dé tién mit diu.
Mau cau lénh:

G94(G01) X Z F_:

Vi du:

Can tién mat dau di so véi mat dau hién tai khoang 1mm thi chuong trinh s€ nhu
Sau.

GO Z1.; -> Tién dao dén vi tri cach mit dau 1 mm.

G94 X-0.5 Z0.5 F0.15; -> Thuc hién tién mit du 14t thir nhat con 0.5mm

Z0; > Thyc hién tién mat dau l4t 2 1a mat dau sau khi d tién xong.



116

Chon dao tién mat ddu SDJICR12CA11 cta hang Mitsubishi, c6 gan manh hop
kim cung ( dao T01)

.,_|1j|__:-'34
| (7 I
O &Zlale -
1 i ]
: 53 5z 420
Rl; 53}4 M |1 C- 1 . =nil |
- 51
Hz - L=
Thong so cua dao: H, =155 mm, B=16 mm, £ =35 mm, § =22
mm, & = 8&mm, §, =2 mm, § =6 mm, H, =12 mm, F =20 mm.

Budc tién dao : F= 0,75 mm/vong (bdng 5-60 trang52, s6 tay CNCTM tdp 2).
Van toc : v = 188 m/phit (Bdng 5 -64 trang 56, s6 tay CNCTM tip 2)

S6 vong quay truc chinh : S = 1000.v/r.d = 1000.188/3,14.100 = 598 vong/phut
Chon S =600 vg/ph.

Tién tho:

Str dung cung dao tién mit dau (dao TO1).

Ché do cat giéng voi khi tién mat dau.

Tién tinh:

Str dung cung dao tién mit dau (dao 01)

Tién tinh dat 46 nhdm bé mit Ra=2,5.

Budc tién dao : F = 0,3 mm/vong (bdng 5-62 trang 54,56 tay CNCTM tdp 2)
Vian toc cét : V= 260m/ph (bdng 5- 64 trang 65, Sé tay CNCTM tdp 2)

S6 vong quay truc chinh : S = 1000.v/m.d = 1000.260/3,14..38 = 2177,9
vong/phut

Chon S =2200vg/ph.

2. TIEN TRU NGAN,BAC, CONG, CON, NGOAI, TRU DAL
Ti¢n dwong thing



Lap trinh tuyét doi

05327

N10 G50 X 180.0 Z160.0 S2000;
N20 G96 S120 MO 3;

N30 TO101,

N40 GO0 X20.0 Z5.0;

N50 GO1 Z-20.0 F.03;

No0 X26.0,

N70 X30.0 Z2-22.0;

N8O Z-45.0;

N90 X 36.0,

NO5s X42.0 Z-70.0;

N100 G28 X100.0 Z100.0 ;
N110 TO100;

N 120 MO5;

N 130 M30;

117

Lap trinh twdng déi
05237

G50 X180.0 Z160.0 S2000;,
G96 S 120 MO3;

TO101;

GO0 U-160.0 W 155.0;
GO1 W-25.0 FO.3;
Uo.0,

U4.0 W-2.0;

W-23.0;

Uo.0,

U6.0 W-25.0;

G28 U100.0 W 100.0;
TO100;

MO5;

M30,
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Lap trinh tuyét doi

G03 X20.0 Z-5.0 R5.0 FO.3;
(G03 X200 Z-5.0 K-50 FO.3;)
GO1 Z-15;

G02 X400 Z-25.0R 10.0;
(GO2 X40 Z-250110.0 F0.3)
GO1 X500,

G03 X80.0 Z-40.0R15.0;
(GO3 X80.0 Z-40.0 K-15.0 ),

Ps )
N
¢ P4

@80
.
AY

N

35 25

GO1 Z-60.0,

Lap trinh twdng déi

G01 U-0.2 F0.3;

G03 20.2 W-10.0 R10.0(K-10.0);
GOl W-10.0;

1J10.0;

G03 U10.0 W-0.5R0.5 (K-0.5);
GO1 W-15.0;

G02 U10.0 W-5.0 R5.0(I5.0);
G01 U10.0;

U10.0 W-30.0;

W-15.0,

U10.0;

G03 U10.0 W-5.0 R5.0(K-5.0y;
GOLW -5.0;

Ps >\
2
¢ P 4

280
AY

35 25

Tién con.

Tuong ty nhu ddi vai tién tru ngoai (ché do cét, dao cét)

(Lap trinh tuyét doi)

GO0 X24. Z0:
GO1 X45. Z-18. FO.15:

(Lap trinh tuong ddi)
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G01 U21. W-18. F0.15;

+0.1

045
|
24

+0.1

18

3. TIEN LO, LO BAC, CONG, CON TRONG.
Tuong tu nhu tién try, bac, cong, con ngoai nhung voi chiéu tién dao nguoc lai
4. TIEN RANH, CAT PUT.

Dung 1énh GO1 tién hanh cit rdnh va cét dit va kém theo 1énh tré dé ngét
phoi. Ngoai ra chung ta c6 thé ding cac chu trinh tién nhu:
* Cit ranh mdat dau, tién ranh hudéng truc G74
Lénh nay dung dé gia cong cc rinh mit dau cia chi tiét. Cau trac cau 1énh: G74
R(e) G74 X(U) Z(W) P( A1) Q(A k) R(Ad) F_Trong d6: X(U) : toa do day
ranh theo phuong X, tinh theo duong kinh Z(W) : toa dd day ranh theo phuong
Z. R(e) : khoang cach lui dao theo phuong Z.
P( Ai ): khoang cach dich chuyén dé gia cong 16p tiép theo phuong X, tinh theo
ban kinh , (P1000 = 1mm) Q( A k) : chiéu sdu mdi 16p cét theo phuong Z
(Q1000 = Imm) Ff: tdc d6 tién dao khi tién ranh. R( Ad): khoang cach thoat dao
theo phuong X tai ddy ranh, tinh theo ban kinh, thuong bo qua .
Pic diém chay dao: Dao s€ tién ranh tir xa dén gén tam. Trudc tién phai di
chuyén dao cit ranh dén vi tri xa tdm nhét cua ranh can cat va cach mit phoi

theo phuong Z mot khoang AR(d). Khi gip G74 dao s& di chuyén nhu sau:
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1. Dao nhanh phai dugc dua dén cach mat phoi mot khoang Smm.

2. Tién dao véi tde d6 F va gia cong mot khoang bang chiéu sau Q( A k).

3. Rat dao ra mot khoang R(e) dé thoat phoi.

4. Dao tién vao gia cong tiép 16p Q( A k) tiép theo.

5. Budc 2 va 3 lap lai dén khi cat hét chiéu siu Z.

6. Sau d6 dao rut ra cach mat chi tiét mot khoang R(e).

7. Dao dich chuyén mot khoang P( A i) dé cét 16p tiép theo.

8. Qua trinh 2 -> 6 lap lai cho dén khi tién xong rinh.

Trong qua trinh gia cong may sé& tu dong tinh chiéu sau 16p cit cudi cung theo
phuong Z va bé day 16p cat cudi cung theo phuong X. Trong truong hop lui dao
ra dé cat 16p tiép theo, néu ta mudn dé dao ra khoi bé mit chi tiét, theo phuong
X, thi ta cho thong s6 R( A d) , tinh theo ban kinh, thong thuong bo qua . Khi gia
cong ranh ta can quan tim diém diéu khién trén dao, diém diéu khién nay chinh

la miii dao ma ta da dung trong qua trinh Offset dao.

™
B

I

Hinh 7.11 Diém diéu khién

Vi du:
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a. Khitién 1 rinh ta 6 thé bd qua X(u) vi P(Ai).

GO0 X20.0Z21.0:

G74 R1.0:

G74 Z-10.0 Q3000 FO.1 :
GO0 X200.0 Z200.0

N10 G50 S2000 T0100 :
G96 S80 MO3 :
G00 X50.0 Z1.0 TO101
G74 R1.0:
G74 X10.0 Z-10.0 P10000 Q3000 FO.1 :
GO0 X200.0 Z200.0 TO100

c. Tién rdnh rong

GO X47.0 Z1.0 TO101M8

G74 R1.0

G74 Z-10.0 Q3000 FO.1

GO U-5.0:

G74 X20.0 Z-10.0 P2500 Q3000 FO 1
GO0 X200.0 Z200.0 TO100
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* Tién ranh huwong kinh G75

Lénh nay dé gia cong cat rinh trén truc va cat dut

+X A

CAu trac ciu lénh:

G75R(e)

G75 X(U)_Z(W)_P(A1) Q(AK)R(Ad)F _Trong do: X(U) : duong kinh
ranh theo phuong X. Z(W)_ : toa d6 diém cudi cta rinh theo phuong Z. R(e) :
khoang cach i dao theo phuong X. Q( A k) : khoang cach dich chuyén dé gia
cong 16p tiép theo, phuong Z, P( A i ): chiéu sau mdi 19p cét theo phuong X, tinh
theo ban kinh (P1000 = 1mm). R( Ad) : khoang cach thoat dao theo phuong Z tai
day ranh, thuong bé qua .

Ff: toc d0 tién dao khi tién ranh.

Piic diém chay dao:
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Dao sé tién ranh tir xa dén gan tdm. Trudc tién phai di chuyén dao cét ranh dén
vi tri xa nhét ctia rdnh can cit va cach mit phoi theo phuong X mot khoang A
R(d). Khi gip G75 dao s& di chuyén nhu sau:

1. Chay dao nhanh tur vi tri hién tai dén cach mit phoi theo phuong X mot
khoang R(e).

2. Tién dao véi toe d6 F va gia cong mot khoang bang chiéu sau P( A i).

3. Rt dao nhanh ra mot khoang R(e) dé thoat phoi

4. Gia cong tiép 16p P( A i) tiép theo, budc 2 va 3 1ap lai dén khi cit hét chiéu
sau ranh.

5. Sau d6 dao rat ra cach mit chi tiét mot khoang R(e).

6. Dao dich chuyén mot khoang Q( A k) dé cat 16p tiép theo.

7. Qua trinh 2 -> 6 lap lai cho dén khi tién xong ranh.

Trong qué trinh gia cong may s& tu dong tinh chiéu sau 16p cat cudi ciing theo
phuong X va bé day 16p cat cudi ciing theo phuong Z. Trong trudong hop Iui dao
ra dé cét 16p tiép theo, néu ta mubn d& dao ra khoi bé mat chi tiét, theo phuong
Z, thi ta cho théng s6 R( A d) , thuong bo qua .

Vi du:
N10 G50 5500 TO100;
G97 550 M03;
GO0 X90.0 Z1.0 TO101;
X83.0 Z-70.0;

G75RL0;
. G75 X60.0 P3000 F0.02;
5 & GO X83.0 Z-50.0;

G75R10;

G75 X60.0 Z-30 P3000 Q9000 F0.02;

GO0 X100.0
X200,0 Z2200,0 T0100;

Hinh 7.13 :Cdt ranh M30;

Luiu §: khi edt mét ranh thi gid tri Z va Q cé thé bé qua.
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Truong hop cit nhiéu rinh:
N10 G530 5500 TO100;
GO97 550 M03;
G00 X900 Z1.0 TO101;
X83.0 Z-60.0;

G73RLO;
G75 X60.0 Z-30.0 F3000 (920000 F0.1;
G00 X100.0

X200.0 Z200.0 TO100;
M30;

5. TIEN REN NGOALI.
Sur dung chu trinh tién ren G76

(R)

O

=

Ranid traverse

—[ v V‘\
F -_ v "[1
. ol /’ 3
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W 4
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‘g o A
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Cau tric cau lénh:

G00 X(U)_Z(W)_;

G76 P(m)(r)(a) Q (A dmin) R( A d);

G76 X(U) Z(W) R(i) P(k) Q( Ad) F();

Trong do:

X(U)_ Z(W)_ : Vi tri ban dau cta dao.

P (m) : s 14n cat tinh dé c¢6 ren hoan chinh.

(r) : khoang vubt chan ren.

(a) : gbc ren.

Q(A dmin) : chiéu sau cat nhé nhat. (Q1000 = 1 mm)

R( A d) : chiéu siu 16p cat cudi cung, lwong du gia cong tinh (R1000 = 1 mm).
Thong thwong Q( A dmin) < R( Ad)
X(U) : duwong kinh chin ren theo phuwong X.

X(U) = duong kinh dinh ren — 2 *Chiéu cao ren

Z(W) : toa d6 diém cudi cta ren theo phuong Z.

R(i) : 0 sai 1éch duong kinh theo phuwong X, dung trong gia cong cac ren con.
R - : con theo hudng X+ (tién ren con ngoai)

R + : con theo hudng X- (tién ren con trong)

P(K) : Chiéu cao ren (P1000 = 1mm) ( Chiéu cao ren =0.64x Buwdc ren)

Q(d ): C hiéu sau mdi 16p cit dau tién theo phuong X, tinh theo ban kinh
(Q1000 = 1mm).

F : Tdc db tién dao khi tién ren.

F (mm/phut) = N(vong/phut)x Budc ren
F (mm/vong) = Budc ren

Luuy:

Trudce khi chay chu trinh gia cong ren dao phai cach mdt phdi theo phuong X
mot khoang H 16n hon bé day 16p cat dau tién, H>Q(d). Néu goi khoang céch tir
mit phoi dén dao 1a H thi ta c6 H = (X ban dau — X A )/2.

Chiéu sau cit cta budc cat dau tién s& 1a Q(d).

Chiéu sau cit ctia cac budc tiép theo duoc tinh theo cong thirc:
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Bo= 0@ * (fn+ =) m=0,1234..

Budc cit dau tién twong tng v6i n=0.

Khi dang chay chu trinh gia cong ren G86 hay G87 bo diéu khién ciia may sé tur
dong xac dinh bé day va sé budce cit dua trén Q(d), Q ( Admin) va R( A d) .
Qua trinh gia cong tho dién ra dén khi P n < Q (A dmin) thi may s& bét dau gia
cong tinh 1an cudi.

Chiéu sau cat ciia budc cit khi gia cong tinh ren bang tong cta lugng du gia
cong tho con lai (budc P n+1 ) va lugng du gia cong tinh R( A d) .

Nhu vy ta thiy néu cho gié tri Q(d) va Q ( Admin) qua nho thi qua trinh gia
cong ren phai trai qua rat nhiéu budc.

Do d6 dé giam sb budc cit ta nén ting Q(d) va Q( Admin), nén tang gia tri Q(d)
khéng nén ting Q( Admin) vi khi ting Q( Admin) c6 thé dan dén chiéu sau 16p
cit tinh qua 16n gay hu dao.

Luu y toc do tién dao F phai bang budc ren.

Goc vao dao anh hudng dén cach tién dao khi gia cong ren.

Anh hueéng ciia géc dao khi gia cong ren nhw sau:

P12 < gécren P12=0 P12 = gécren P12<0

Vi du: Tién ren hé mét budc 3 mm, goc ren 60° nhu sau:

1.95
- & ,
G00 X37. Z2.;
@35.0 G76 P021060 Q50 R100;
G76 X31.1 Z-45. R0 P1950 Q3500 F3;
| |
-40 0

Tién ren tru thang
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6. TIEN REN TRONG

Chu trinh giéng nhu tién ngoai chi diéu chinh thong s khi gia cong ren trong cho
phu hop
7. TIEN REN CON.

Cat ren con thi c&u tric 1énh nhu sau: G32; G92X(U) Z(W)R _F
R=(D-d)/2

Tién ren con theo chu trinh nhu sau:

Mau cau lénh trong tu nhu tién ren tru théng

, 1.95 GO0 X86. Z200.;
R S G76 P021060 Q50 R100;
42 e G76 X140. Z-50. R-28.
P1950 Q500 F3;
_ R B R I
50 190

Tién ren cdn
Thi du can cét ren véi bude ren 3.5mm, 01= 2 mm, 35 = 1.0mm, chiéu sau cit

1.05 mm theo phuong X (hai lan cit). Poan chuong trinh viét nhu sau:

GO0 X 12.0 Z72.0; .
_ _ _ ks [7F
G32 X41.0 Z29.0 F3.5; \ |
) 150 | ——of B2 [«
GO0 X30.0; \-\
043

7720, ]

X 10.0: o1
G32 X39.0 729.0; /
GO0 X 50;

30 40

7720, '

&/ f

£ axis

3




128

8. HIEU CHINH VA XUAT CHUONG TRINH QUA MAY TIEN CNC

Cong viéc | Truyén tai dit liéu NC tir PC sang CNC

STT | Cac budc Cé | Khong

Chuan bi moi truong lam viéc cho may Tién CNC.

G4 phoi, dao va can chinh.

Xac dinh gdc toa d cho chi tiét gia cong trén may Tién CNC.

AW IN| -

Do dao thanh phan.

Chuan bi trén may Tién CNC:
5 |+Bam EDIT — PROG — OPRT — Bam nit tam gidc d¢ 1at tim
va chon READ — Nhap tén chuong trinh, VD: 01709 — EXEC.

Thao tc trn my tinh:
TRUYEN CHUONG TRINH BANG PHAN MEM NC LINK:
+ Khoi dong NC Link — Start NC Link — Close hop thoai trén

giao dién.

o1 x]

') File Edit Utiities Bookmarks ‘View ‘Window Help ==
BE|S| el NA|e%% %] n &N AV TF

=

i o
v

Ready Licenced wersion |Corfiguration @ Famuc |Lire 1 Cal 1
Giao dién phan mém
+ Vao File - Open — Tim va chon chuong trinh can truyén —

Open.

, ~] .
+ Chon biéu tuong Send Code @ — Xuat hién hop thoai
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Cong viéc ‘ Truyén tai dit liéu NC tir PC sang CNC

STT | Cac buéc

Send for 'FANUC’ configuration _)ﬂ

o
%
Start at line : |1 Display ON v OneCNC has -fl]w,(’.‘/ Technolo 3y
Send Progress : I : il _-:wu'u'. /
ww Settings X Cancel &/ Stat

— Settings — Thiét 1ap cac thong sd truyén

Send Settings

[x

[V =OMN/OFF

Software
Handzhake

£~ Start at machine

Comm Port: ||:|:| k1 - I Data bits: I? - I
Baud rate: |E|E|:||:| - I Parity: IEUEN - I

Stop bits: Iz vI

[~ DTR/DSR [~ RTS/ACTS
Hardware Hardware
Handzhake Handzhake

£ Start ak computer

Firzt Lines

Last Lines

N O I

Tirning
Line delay [mzec]

Farmating

lgnare line prefix - I[

|0

¥ Femove spaces

Add to end of line -

x Cancel v/ 0k,

— Chon Start At Computer —» Ok — Start — bgi — Xong.

7 | Két thiic cong viéc.




Bai tap ing dung.
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Hay lap trinh va gia cong chi tiét nhu hinh v&

R11

@44

36

R11.3

68

78

98
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BAI 5: GIOI THIEU CHUNG VE MAY PHAY CNC
Giéi thi¢u:
Bai hoc nay nham cung cip cho hoc sinh nhiing kién thirc vé may phay

CNC trong nghé cét got kim loai
Muc tiéu:
+ Trinh bay duoc ciu tao chung cia may va cic bd phan chinh ctia may phay
CNC
+ So sanh diém gidng nhau va khac nhau gitta may phay van ning va may phay
CNC
+ Néu duogc dac tinh k¥ thuat cua may CNC..
Noi dung chinh:
1. Qua trinh phat trién ciia may phay CNC:

Qua trinh phat trién cua cong nghé ché tao va may cat kim loai dé trai qua
cac giai doan:
* Cong nghé thu cong;
* Cong nghiép hoa véi su ra do1 cua nganh ché tao may cong cu;
* T tw dong hoa co khi sang tu dong hoa c6 su trg gitip cia may vi tinh (CNC).
Sau day 1a nhitng mdc quan trong ctia qua trinh phat trién ctia may coéng cu diéu
khién s6 (CNC = Computerized Numerical control), nd gan lién v6i qua trinh
phat trién ctia cong nghé dién tir va tin hoc.
+ Nam 1808: JOSEPB MJAC QUARD di dung nhitng tdm ton duc 15 diéu
khién tu dong cac mdy dét.
+ Nam 1863: MFO URNEAUX phat minh “Dan dwong cam ty dong” noi tiéng
thé gi6i vai tén goi 1a PIANNOLA .Trong d6 ding mot bang gidy c6 chiéu rong
30cm dugc duc 16 theo vi tri tuong thich dé diéu khién ludng khi nén tac dong
vao cac phim bam co khi. Bang gidy duc 16 dung lam vat mang tin dd duoc phat
minh.
+ Nam1946: Dr. JOHNW MAUCHLY va Dr. JSPRESPER ECKERT da phat
minh ra may tinh s dién tir dau tién co tén 13 “ENIAC” cho quan doi My da du-

oc ung dung.
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+ Naml1948 —-1952: T.PARSON va vién cong nghé MIT. (Massachusetts

Institute Of Technology) d& nghién ctru thiét ké theo hop dong cua Khong quan

M¥ (US AF) mot hé théng diéu khién danh cho may cong cu. Pé diéu khién truc

tiép vi tri clia cac truc vit me thong qua dit liéu dau ra ciia mot may tinh lam

bang chung cho kha ning gia cong mot chi tiét. T. PARSON da dua ra 4 luan

diém co ban:

e Nhiing vi tri duoc tinh ra trén mot bién dang duoc ghi nhé vao bia duc 6.

e Cac bia duc 16 dugc doc ¢ trén may maot cach tu dong.

e Céc vi tri di dugc doc ra phai duoc thong bao mot cach lién tuc va bod xung
thém tinh toan cho cac gia tri trung gian.

e Cac dong co SERVO (v cap tde do) co thé diéu khién duoc chuyén dong cua
cac truc.

+ Nam1952: Hang MIT di cung cép chiéc mdy phay dau tién mang tén

CINCINNATI HYDROTEL c¢6 tryc thang ding. Tu diéu khién lip bang bang

bong dién tir c6 thé dich chuyén dong thoi theo ba tryc, nhan dit liéu thong qua

bang duc 16 nhi phan (Binary Code Punched Band).

+ Nam1954: BENDIX d3 mua ban quyén phat minh cua T. PARSONS va ché

tao thiét bi diéu khién NC cong nghiép dau tién (van dung bong dén dién tir).

+ Nam1957: Nhitng may phay dau tién c6 trong cac phan xuong cua khong luc

Hoa ky, & Nhat ban vién cong nghé TOKYO va cong ty IKEGAI lién két, ké

thira ché tao thanh cong may diéu khién so trén co sé may tién thity luc va chiéc

may tién NC dau tién ra doi & Nhat Ban.

+ Nam 1958: KERNEY va TRECKER lién két gidi thiéu hé thong thay dung cu

tu dong ATC (Automatic Tool Changer) con goi la “Milwaukee Matic”, gidi

thiéu ngdn ngit 1ap trinh biéu trung dau tién APT gin lién v6i mdy tinh

IBM704

+ Nam1960: Hé diéu khién NC dung dén ban din da thay thé cac hé diéu khién

cii (ding dén dién tir). Cac nha ché tao may ngudi Ptc trung bay chiéc may

diéu khién NC dau tién tai hoi chg HANOVER.
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+ Nam 1965: Giai phdp thay dung cu tu dong (ATC) da nang cao trinh do tu
dong hoa khau gia cong.

+ Nam 1968: Ky thuat mach tich hgp IC (Intergrated Circuits) da lam cho céc hé
diéu khién nho gon va tin cdy hon & Nhat ban makino hop tac véi FANUC
chuyén giao hé thong diéu khién DNC dau tién (Piéu khién hé thong dudng sat
qudc gia Nhat).

+ Nam 1969: Nhitng giai phap dau tién vé diéu khién lién két chung tir mot may
vi tinh trung tim DNC (Direct Numerical control) da thiét lap & My bang hé
diéu khién (Sundstrand Omnicontrol) va may tinh 1BM.

+ Nam 1970: Giai phap thay thé bé phién ga phoi ty dong (Automatic Palate
Changer)

+ Nam 1972: Hé diéu khién NC dau tién c6 ldp mot may vi tinh nho. Do 1a hé
diéu khién sb dung vi tinh ¢6 hé vi xtr 1y sau nay.

+ Nam 1976: Céc hé vi xir Iy (Micro Processors) tao ra cudc cdch mang trong ky
thuat CNC.

+ Nam 1978: Cac hé théng gia cong linh hoat duogc tao 1ap thuc hién.

+ Nam 1979: Nhitng khép nbi lién hoan CAD/CAM thiét ké va ché tao c6 trg
gitp cua may tinh (Computer Aided Design/ Computer Aided Manufacturing).

+ Nam 1980: Trong khi phat trién ctia cong cu tro gitp lap trinh tich hgp CNC,
bung né mot “Cudc chién 1ong tin” ung ho hay chong ddi giai phap diéu khién
qua cap lénh bang tay.

+Nam 1984: Xuat hién hé diéu khién CNC c6 cong nang manh m¢ dugc trang bi
cac cong cu tro giup 1ap trinh dd hoa (Graphic) tién thém mot bude phat trién
mai 13p trinh tai phan xudng.

+ Nhitng nam (1986-1987): Nhitng giao dién tiéu chuan hoa (Standard
Interfaces) mo ra con duong tién tdi cac xi nghiép tu dong trén co so hé thong
trao d6i hé thoéng thong tin lién thong CIM (Computer Intergrated

Manufacturing).
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+ Tu nam 1990: Céc giao dién $6 gitra diéu khién NC va hé cac khoi dong duoc
cai thién do chinh xac va ddc tinh diéu chinh cla céc truc diéu khien NC va
truc chinh.
+ T nam 1994 dén nay: Khép kin chudi qua trinh CAD/CAM/CNC bang cach
str dung hé NURBS 1am phuong phap noi suy. Puoc truy cap tir hé CAD nham
dién ta bé mat dat dd min va do sic nét cao. Nang cao do chinh xac va tde do xr
Iy tao ra chuyén dong déu dan cta may, ting tudi tho cia may va dung cu.

Trung tAm gia cong 1a may phay CNC c6 hé théng thay dao tu dong. Trung

tam gia cong co 2 loai truc ding va truc ngang.

Hinh 2: Trung tdm gia cdng truc ngang
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Trung tam gia cong c6 cac bd phan chinh sau:
1.1 Truc chinh:

Truc chinh gidng nhu truc chinh cta may phay CNC c6 phan con & dau
dung dé ga dao.
1.2 U truc chinh:

U truc chinh c6 duong truot dé din hudng cho dau dao di chuyén 1én
xubng theo phuong Z.
1.3 Ban may:

Ban may c6 cong dung dé ga phoi. Ban may co thé di chuyén theo phuong
Xvay.
1.4 Than may:

Than may c6 cong dung dé dd cac bo phan ciia may.
1.5 B¢ phan thay dao tw dfong:

Bo phén thay dao tu dong c6 6 tich dao va tay may dé thay dao tu dong
theo chuong trinh.
1.6 Mot s6 dao gia cong trén trung tim gia cong:

a. Dao phay mit phang:

b. Dao phay ngon:

c.Mii khoan:
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d.Dao khoét:

e.Dao doa:

Bl

f. Miii khoan tam:

g. Dao vat mep:

h.Mii ta ro:

2. CAU TAO CHUNG CUA MAY PHAY CNC

Pé biét dugc cau tao chung cia may Phay CNC ta can so sanh giita may
Phay thong thuong va may Phay CNC.
2.1 May phay thong thwong
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Cum tryc chinh 5\

4 Truyeén déng chinh

Duxich 7

| 6 Cac tay quay

%0.0! mm

Vit me hinh thang 8

Hinh 3. May phay thong thuong

Trong do:

- Bé may: Dung dé gin chat than may tai dia diém dit may

- Théan may: Dung dé d& ban may va cac cum truyén dong

- Ban may: Dung dé gé chi tiét can gia cong

- Pong co truyén dong truc chinh: Tao ra chuyén dong cua dao trong qua trinh
gia cong

- Cum truyén dong truc chinh

- Céc v0 lang diéu khién: Biéu khién vi tri dao, ban may dén vi tri mong muén

- Du xich diéu khién: Xac dinh dtng vi tri ciia dao va ban may so véi vi tri ban
dau

- Vitme truyén dong: Puoc gan chit trén ban may, 1a bo phan trung gian gidp

ban may chuyén dong.

2.2 May phay CNC
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Cum truyen Dong co uyén dong chinh

dong true chinh e ————
Heé théng do dich 4 ”’ S
chuyén ] ) )
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Ban many / \
Dong co iy én

dong chay dao

Trong do:
1. Bémay
2. Than may
3. Ban may

4. Cun truc chinh
5. DPong co truyén dong chay dao (diéu khién hanh trinh chay dao)
6. Heé thong do (Senser)
7. Dong co truyén dong chinh
8. Vit me (Pai 6c bi)
Bang diéu khién: Chira cac phim chirc nang dung dé 1ap trinh va diéu khién may
Man hinh hién thi: Hién thi cac thong tin vé vi tri, ché d6 cit, giao dién gitra cac
chiric nang cua may va nguoi van hanh.
3. CAC BQ PHAN CHINH CUA MAY
3.1 Pong co truyén dong chinh
- Pong co truyén dong la dong mot chiéu (DC) hoic xoay chiéu (AC)
- Pong co dong mot chiéu diéu chinh vo cap tdc do bang dong kich tir
- Pong co dong xoay chiéu diéu chinh vo cap téc d6 bang bo bién doi tan so,
thay doi s6 vong quay don gian, mdmen truyén tai cao. Khi thay doi lyc tac

dung, s6 vong quay van khong thay doi.
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3.2 Pong co truyén dong chay dao

- Pong co truyén dong la dong mot chiéu hoic xoay chiéu vai bo vit me dai dc
bi cho tirng truc chay dao doc lap X, Y, Z.

- Pong co dong mot chiéu cé dic tinh dong hoc tt cho cac qua trinh gia téc va
quéa trinh phanh hdm, mémen quan tinh nho, do chinh xéac diéu chinh cao cho
nhiing doan duodng dich chuyén chinh xéc.

3.3 Truc diéu khién chay dao (truc vit me dai oc bi)

Co céu tao nhu hinh 4

,,,,, —— Pai éc bi

_.“,AJ 5 lf]

g W
> V()ng/cz'lch Vit me bi

L

/
<L

/f

Pudng dan khong khe hé nh& doé
ghép cang ban dau

Hinh 4. C4u tao Vitme/Pai d¢/ Bi

Bo vitme/dai 6c/bi co kha ning bién doi truyén dan dé dang, it ma sat va
khong c6 khe hé khi truyén dan véi téc do cao.

Pé co thé dich chuyén chinh xac trén cac bién dang, cac truc truyén dan
khong dugc phép c6 khe ho va cling khong duge phép c6 hiéu ting stick — slip
(hién tugng trugt lui do lyc ma sat).

3.4 B6 phan dan huéng

Trén may Cong cu CNC hau hét cac Song truot, rinh truot duoc phi mot
16p chit déo trén mat truot clia duong hudng. Cac ranh truot dugc lép voi bi dua
cling dugce phi 16p chat déo nham giam ma sat, giam d6 mon va c6 kha ning

chuyén dong twong ddi mot cach hiéu qua nhu: kha nang chay véi tbe d cao khi
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chay dao nhanh dén vi tri da lap trinh sdn. Két cu cta bo phan dan hudéng duoc

miéu ta nhu hinh 5.

TN
&

Mt ddan huwdng véi cdc go dé bi dita
Hinh 5. B6 phan dan hudng

4. PAC TINH KY THUAT CUA MAY CNC

Pbi v6i may Phay CNC dé diéu khién va gia cong ngoai viéc nim viing cau
tao clia cac bd phan trén may ma chung ta can nam viing cac dic tinh k¥ thuat
ctia nd. Trén cac may Phay truyén thong, viéc diéu khién va gia cong chi tiét
trén may chi can nim viing cic yéu to nhu: Str dung du xich trén cic Voling
diéu khién theo mot hé truc toa d6 nao do, cac can gat diéu chinh ché do cat got,
cach ga 1ap phoi......
Pé van hanh va lap trinh trén may Phay, cAn nim viing cac dic tinh co ban sau:
4.1 Hién thi chwong trinh va mé phéng biang d6 hoa qua trinh gia cong

Man hinh diéu khién véi cau hinh co ban c6 kha ning hién thi thong tin vé:
Thong s6 van hanh vj tri, lugng chay dao, tdc do truc chinh ... cling nhu gia tri
ciia cac tham sb trong qué trinh thyc hién chuong trinh. Hé théng dd hoa trén
cac hé diéu khién con cho phép kha ning quan sat chi tiét, dao cit, moé phong
duong chay dao truc tiép trong qua trinh gia cong.
4.2 Kha niing giao tiép

Khong chi kha nang don thuan 1a lap trinh gia cong hé diéu khién CNC
con c6 kha nang giao tiép véi cac thiét bi vi xtr Iy khac nhu may tinh, hé diéu

khién robdt, va cac thiét bi 1ap trinh logic. D6i v6i kha ning nay cho phép nhap
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chuong trinh gia cong tir may tinh chii hodc mang may tinh, lién két véi cac thiét
bi méy tinh trong diéu khién s6 phan phdi va hé thong san xuét linh hoat.
4.3 Noi suy hinh hoc

Trong qua trinh gia cong, dé dung cu cat di chuyén dén nhing toa do, qiiy
dao mong mudn thi hé diéu khién phai ¢6 chirc ndng ndi suy dugce thuc hién boi
mach dién tir hodc c6 kha niang ndi suy thong qua phan mém hd tro.

Pé hiéu rd hon chirc ning ndi suy ta dé cap dén cac phuong thirc di chuyén
dung cu cat trong qua trinh gia cong
4.4 Noi suy thang

Gia sir dung cu cat di chuyén theo dudong thang AB nhu hinh 6

Pé dung cu cit chuyén dong theo phuong AB thi qua trinh ndi suy cac
diém trung gian trén doan thang AB xdy ra theo cach chuyén dong theo 2

phuong dong thoi theo bude nhich Dx/n va Dy/n, dugc mé ta nhu hinh 6

|y

Hedhoég fio

—I&-I Colrfiefh nobasy trung gan
E
(ZE, TE)

I

Hinh 6. Nguyén 1y ndi suy thang
4.5 Noi suy vong
Ciing twong Gng nhu phuong phap ndi suy thang, phuong phap ndi suy

vong tinh toan toa do cac diém trung gian va dich chuyén dung cu cit theo bién
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dang da cho. S6 diém trung gian trong qua trinh ndi suy cang 16n cung Ds cang

nho thi bién dang khong bi gip khiic. Hinh 7 mé ta nguyén 1y ndi suy vong.

1Y

!

Ly

9

Hinh 7. Nguyén 1y ni suy vong
Véi cach diéu khién dung cu cat bang nguyén 1y ndi suy nhu vay thi trong
qua trinh gia céng dung cu cit duoc diéu khién theo cac phuong thic sau:
- Picu khién diém: Dung cu cat dich chuyén dén toa do can gia cong phai
nhanh va chinh x4c, trong qua trinh ndy dung cu cat khéng tham gia cat got,

chuyén dong trén cac truc riéng 1€ lic nay déu khong c6 rang budc ham so.

Hinh 8. Diéu khién diém
- Piéu khién dwong: Dung cu thudong xuyén tham gia cat got trong luc chuyén
dong. Chi c6 tung truc chuyén dong dugc diéu khién, boi vay su dich chuyén
chinh xéc chi c6 thé thuc hién trén mot duong cat thang song song véi truc toa

do. Bo6i voi diéu khién nay van khong cé rang budc bdi quan hé ham so.
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Hinh 9. Diéu khién duong
- Picu khién theo quy dao: Dung cu cit c6 thé chuyén dong theo mot qily dao
bat ky. Pé mot truc ¢ thé chuyén dong theo qiiy dao xién, hinh vong cung, hoic
cac bién dang phirc tap khac, chuyén dong theo hai phuwong X, Y tao ra cac gia
tri Dx, Dy thich hop diéu duoc tinh toan cua bo ndi suy.

Hinh 10. Diéu khién theo qity dao

4.6 Po dwong dich chuyén trén may

Trén may CNC viéc do dudng dich chuyén va thu thap gia tri do khong
phai cong viéc clia ngudi van hanh may. Viéc do dudng dich chuyén va thu thap
gia tri do dugc nho mdt mach diéu chinh vi tri: Hé théng do luon so sénh gia tri
thue va gia tri can dé diéu chinh dung theo gia tri mong mudn duoc luu trit trong
hé théng. Viéc nhan biét gia tri do thyc té thong qua cac bo do sau:
Po truc tiép: Vi tri cia ban trugt dugc do nhd mét thude do dat song song vaoi

duong dich chuyén, nhu thude do 13 thude do ban thity tinh mong.
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Chuyén dong ban truot

&
. '
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Ddu de ~
au ao ; .A\‘\
Thwde thang -

Hinh 11. Po truc tiép
Po gian tiép: Tin hiéu do duoc mi héa nho co cau bién ddi sé vong quay thanh
xung dién nhu: s vong quay dong co budc. Trén hinh vé& 32.1.11 md ta qua
trinh do, khi dong co budc hoat dong, tin hiéu do duoc léy tir d6 va ma hoa tin

hi¢u xung di¢n tir dong co budec.

Truc vit me

N / ;
/ < ‘I[‘ /( B Pdau do
( lm_\':fr déng ban

(ruol

Hinh 12. Po gian tiép
Po bang ky thuit sé: Gia tri do thu thap duoc bang s6 dém xung, thudc do sir
dung 1 cac thude thang hodc dia dugc mi hoa theo hé tuong thich (Thuong ma

hoéa theo hé nhi phan). Hinh 32.1.12. mo ta nguyén 1y do bang k¥ thuat sé.

Thcée do bang bdn thay tinh

£

s — Ngudn sang
2 12 .

I“olo
diot

Hinh 13. Po bang ky thuat s6
Po vi tri tuyét ddi: Mdi doan dich chuyén s& tinh tir vi tri khéng cua hé thong
do.Trong phuong phap do nay mdi vi tri dugc danh ddu riéng bang tin hiéu

tuong ty hay tin hi€u s6 va so vd1 mirc ban dau da xac dinh.
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Po vi tri twong ddi: phuong phap nay sé do tir diém dich trudc téi diém dich
tiép theo. No tuong duong véi gia sd kich thude. Mdi muc do chiéu dai xac
dinh béi bo dém.

Neuon sang I'hwede do bang ban thuy finh
‘'S - ‘5

1111
|' ' I{U dém

IFoto diol Fo Thang chia

Hinh 14. Po tuong d6i

5. LAP PAT, BAO QUAN, BAO DUONG MAY PHAY CNC

Cong tac bao quan, bdo dudng may thuong xuyén va dinh ky, tuan theo
nhiing huéng dan ciia nha san xuat, theo su chi dan cua gido vién quan ly, dong
thdi ndm duoc cong tac bao dudng cac hé théng va bd phan nao trén may.
5.1 Bao dudng hé thng boi tron lam mat
Tuan theo cac budc thuc hién sau
- Théo hé thdng bdi tron 1am mat trén may
- Kiém tra bom va hé théng ng din
- Kiém tra mang, bé chira chat bol tron, lam mat
- Kiém tra céc 13, rinh dan chat boi tron 1am mat
- Lap lai hé thong theo trinh tu di 14p bang ké va trinh tu chi tiét da 1ap trén
bang
5.2 Bao dudng hé thdng an toan
- Cac cong tac chuan bi trudce khi bao dudng co cau
- Théo co cdu an toan
- Lam sach va kiém tra chi tiét truéc khi thao
- Bao dudng, sira chita nho va chuan bi chi tiét can thay thé
- Lap lai co cdu an toan
- Thtr co cdu an toan
5.3 Bao dudng hé thong phanh, cir trén may

- Céc cong tac chuan bi
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- Théo hé thdng phanh, cir

- Lam sach

- Bao dudng, sira chita nho va chun bi chi tiét can thay thé
- Lap lai hé thng

- Thtr lai hé théng

5.4 Hé thong hién thi

- Céc codng tac chuan bi

- Thao hé thong hién thi

- Lam sach

- Bao dudng, sira chita nho va chuan bi chi tiét can thay thé
- Lap lai hé thong

- Thtr lai hé théng

5.5 Hé thong diéu khién

- Céc cong tac chuan bi

- Théo hé thdng dléu khién

- Lam sach

- Bao dudng, sira chita nho va chuan bi chi tiét can thay thé
- Lap lai hé thong

- Thir lai hé thong

5.6 Hé thong truyén luc bing co khi

- Céc cong tac chuan bi

- Théo hé thdng truyén luc

- Lam sach

- Bao dudng, sira chita nho va chuan bi chi tiét can thay thé
- Lép lai hé théng

- Thr lai hé théng

5.7 Hé thong truyén luc bang thiiy luc

- Céc cong tac chuan bi

- Thao hé thng truyén luc bang thity luc

- Lam sach
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- Bdo dudng, stra chita nho va chuén bi chi tiét can thay thé
- Lép lai hé théng

- Thtr lai hé théng

5.8 H¢ thong truyén luc bang khi nén

- Cac cong tac chuén bi

- Théo hé thdng truyén luc bang khi nén

- Lam sach

- Bao dudng, sira chita nho va chuén bi chi tiét can thay thé
- Lép lai hé théng

- Thtr lai hé théng

5.9 Bao dudng co cAu chip hanh

- Céc cong tac chuan bi

- Théo co cu chap hanh

- Lam sach

- Bao dudng, sira chita nho va chuan bi chi tiét can thay thé
- Lap lai co cau.

- Thir lai co cau./.
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BAI 6: LAP TRINH PHAY CNC
Giéi thi¢u:
- Bai hoc ndy nham cung cép cho hoc sinh nhiing kién thirc vé lap trinh phay
CNC trong nghé cét got kim loai
Muc tiéu:
+ Xéc dinh, cai dat dugc don vi do trong may CNC.
+ So sanh dugc ché do cat khi phay mdy van niang va phay CNC
+ Phan biét dugc cac 1énh hd tro va 1énh cét got co ban cling nhu 1énh chu trinh
trong phay CNC.
+ Lap dugc cac chuong trinh cat got co ban dat dugc yéu cau chi tiét gia cong.
+M0 phong, stra dugc chuong trinh gia cong hop 1y.

+ Rén luyén tinh ky luat, kién tri, can than, chu dong va tich cuc trong hoc tap.
N¢i dung chinh:

1. Cai @it cac théng so6 co ban cho phan mém diéu khién phay CNC

Cac thong sd co ban cho

X . N . SETTING (HANDY) OsBBE Nesssa
phan mém diéu khién phay CNC
PARAMETER 0 (:DISABLE 1.ENABLE})
da duoc nha san xuat cai dat trén [ ¥R 0 (0:OFF 1L.ON)
PUMCH CODE 1 (0:ELA 1.130)
may. Khi muon thay doi cac [ BEVIENIT 0 (OMM LINCH)
1’0 CHANNEL a {0-35.CHANNEL NO.)

thong sO nay phai doc k¥ cac tai | SELUENEENC. 0 (0:OFF LON)
TAPE FORMAT 0 (0NOCNVLF1011)

lidu kém theo may SEQUENCE STOP 0 (PROGRAMNO)

' SEQUENCE STOP 0 (SEQUENCENO)

Dé cai dat thong sO trudc W pm

" £ 4 . 5 @ L ax
tien ta ChQIl Che dQ MDI tren JOE === === BT | | 20:01:15 | |
méy. Ché d6 ndy cho phép nhap [ -EEEL [ SETNG _WoRK | | cosrD) |7

dir liéu vao may. Sau d6 bam phim OFFSET SETTING mady sé& xuat hién bang
SETTING trén man hinh
-PARAMETER: Cho phép thay di dir liéu cai dit. Dé thay dbi dir liéu nhap 1,
khong cho thay d6i dit liéu nhap 0.
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- TV CHECK: tu dong kiém tra va boé nhitng mat ma khong c6 trong bing duc
16. TV CHECK chi c6 tac dung trong cac may NC st dung bang duc 16. Nhap
1 dé bat chuc nang, nhap 0 dé tit chirc ning

- PUNCH CODE: chtic ning nay st dung dé lwa chon ma chuong trinh theo
EIA hay ISO. Nhap 0 dé lua chon EIA, nhap 1 dé lua chon ISO

- INPUT INIT: chon don vi do MM hay INCH. Nhap 0 dé lya chon don vi do
1a MM, nhép 1 dé lya chon don vi do 1a INCH

- 1/O CHANNEL: kénh nhap va xuat dir liéu. Tuy theo dir lidu truyén vao mdy
ma dit gia tri ndy. Str dung céng RS232 nhap 0, sir dung thé nhé nhéap 4

2. CAU TRUC CHUONG TRINH PHAY CNC

Co hai loai chuong trinh, chuong trinh chinh va chuong trinh con. Thong
thuong may CNC stir dung chuong trinh chinh. Tuy nhién khi gép dong 1énh goi
chuong trinh con thi hé thong chuyén sang chay chuong trinh con, khi két thiic

chuong trinh con thi hé diéu khién quay vé chuong trinh chinh.

Chueong trinh chinh Chuwong trinh con
Chidan1 Chidan1’
Chidan 2 Chi dan 2’

\ :

Thwc hién theo ;
chuong trinh con .
Chi dan n Y

Chi dén n+1 ;

* 1

| Tré& lai chweng trinh chinh

2.1 Chuong trinh chinh.

Mot chuong trinh theo tiéu chuan 1SO gom céc phan sau:

+ Piu chwong trinh:

Mot chuong trinh thudng dugc bt dau bang mot ky tu mo dau (O)va ding sau
1a bén con s6 chi s6 chuong trinh, s6 chuwong trinh bat dau tir 1 + 9999.

Vi du: O0001;
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+ Théan chwong trinh: Than chuong trinh NC bao gdm mot tap hop cac cu
Iénh (block). Mdi cau lénh miéu ta mot budc gia cong hoic mot chic ning nao
do.

+ Két thic chwong trinh: Thong thuong 12 mot ma 1énh két thac chuong trinh
nhu M02 hoac M30.

2.2 Chwong trinh con.

M0t chi tiét co thé co nhiéu bé mit khac nhau hodc nhiéu ph?m khac nhau
can phai gia cong. Chuong trinh dé gia cong toan bo chi tiét dugc goi 1a chuong
trinh chinh, con chuong trinh gia cong ting bé mit hoic ting phan cta chi tiét
duogc goi 1a chuong trinh con. Nhu vay chuong trinh con thé hién cac qua trinh
gia cong duoc 1ap lai nhiéu lan, c6 thé duoc truy nhap va luu trir trong by nho
cua chuong trinh (dudi dang chuong trinh con) va dugc goi ra tai cac vi tri ctua
chuong trinh chinh (chuong trinh gia cong chi tiét)

Chuong trinh con duoc tng dung dé mé ta nhiéu chuyén dong va nhicu qua
trinh 13p lai trong mot chuong trinh chinh theo mét trinh ty xac dinh. Chuong
trinh con dugc ma hod theo dia chi P voi sd hiéu va 1 hodc 2 chit s6 1a sb lan
nhdy cua chuong trinh con khi dugc goi ra tir chuong trinh chinh.

Vidu: P41220 cho biét dia chi ciia chirong trinh con la P véi s6 hiéu 1220 va
phai thuc hién 4 lan sau khi goira

Trong mot sd trudng hop can thiét thi mot chung trinh con tht nhat lai
chtra mdt chuong trinh con thtr hai, chuong trinh con thir hai lai chira chuong
trinh con thir ba nghia 13 ¢6 chuong trinh con cip 2 hodc cép 3.

M98 - Lénh goi chuong trinh con.

Cdu triic:

MO8 P_;

O day P 1a bon s6 dau tién ké tir bén phai dé xac dinh sb hiéu chuong trinh con,
cac con sb khac chi sé 1an lap

Chuy:

- M98 C6 thé dugc gan trong cuing mot khdi véi cac 1énh dich chuyén

(Vi du:: GO1 X25 M98 P25001)
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- Khi sb lan 1ap khong xéc dinh thi chuong trinh con dugc goi mot lan

- C6 thé thyc hién duoc hai 1énh goi vong lap

* Lénh M99P_ Két thiic chuong trinh con, chi thi nhay.

Cdu triic

M99 P_;

- M99 trong chuong trinh néu khong co dia chi nhay, thi s& trd vé chuong trinh
go1 ¢ cau Iénh sau cau 1énh goi dau, néu co dija chi nhay Pxxxx thi s€ nhay dén
cau Iénh xxxx trong chuong trinh goi.

Chuy:

- Lénh M99 phai ¢ cudi chuong trinh con

- Lénh nhay nguoc vé xuét hién tu dong trong khdi 1énh tiép theo trong chuong
trinh chinh

3. LENH, CAU LENH PHAY CNC:

3.1. Cac ma Iénh G — Code

Mi G duogc danh dau * 1a nhitng ma G hién hanh khi méi bat may. Xem

parameter 3402.
Ma G Nhom Chirc nang
*G00 Chay vi tri
GO01 Noi suy duong thang
GO2 01 No6i suy duong tron/ duong xodn ¢ cung chiéu kim
dong ho
603 Noi suy dudng tron/ duong xodn Oc ngugc chiéu kim
dong ho
G04 Dung, dung chinh xéc
G09 00 Dung chinh xac
G10 Cai dat dir liéu.
G12.1(G112) |, Ché do ndi suy toa do cuc
*G13.1(G113) Huy ché d6 ndi suy toa do cuc
*G15 17 Hﬁy, toa do cuc
G16 Thiét 1ap toa do cuc
*G17 Chon mit phang XY
G18 02 Chon mit phang ZX
G19 Chon mit phang YZ
G20 06 Chon don vi hé Anh
G21 Chon don vi hé¢ Mét
G27 00 Quay vé kiém tra diém tham chiéu
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Ma G Nhom Chirc niing
G28 Vé diém tham chiéu
G29 Trd lai tir diém tham chiéu
G30 Vé dién tham chiéu thir 2,3,4 (diém thay dao)
G33 01 Cit ren
*G40 Huy bu ban kinh dao
G41 07 Bu trai
G42 Bu phai
G43 Bu chiéu dai dao duong
G44 08 Bu chiéu dai dao am
*G49 Huy bu chiéu dai dao
*G50 1 Huy ty 18
G51 Ty 1€
G52 00 Cai dat toa do dia phuong (cuc bo)
G53 Lua chon toa d0 may
*G54
+ 14 H¢ toa do phoi
G5h9
G68 16 Xoay goc toa do
*G69 Huy xoay gbc toa do
G73 Chu trinh khoan
G74 Ta r0 ren trai.
G76 Chu trinh doa
*G80 Huy chu trinh gia cong 16
G81 Chu trinh khoan
G82 Chu trinh khoan
G83 09 Chu trinh khoan
G84 Ta r6 ren phai
G85 Chu trinh doa
G86 Chu trinh doa
G87 Chu trinh doa
G88 Chu trinh doa
G89 Chu trinh doa
*G90 03 Toa dd tuyét doi
G91 Toa dg tuong doi
Thiét lap h¢ théng toa do hoac gidi han toc do truc
G92 )
chinh
*G94 05 Thiét 1dp budc tién trén phit
G95 Thiét 1ap budc tién trén vong
G96 13 Thiét 14p toc do cat khong doi (m/phut) (0 higu luc)
*G97 Thiét 1ap toc dd truc chinh (vong/phut)
*(G98 10 fo: mat phafmg xuat phat
G99 V¢ mat phang rut dao R va huy chu trinh.
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3.2 Céau lénh sir dung cho may Phay CNC:

Mét cau 1énh bao gdm mot hozc nhiéu tir Iénh mang théng tin chuyén dong
va céc chirc ning khac. Mdi cau Iénh duoc mé dau bang sb tha tu cau lénh va
két thic bang dau hiéu két thuc cau «;”

CAu trac 1 cau lénh:

N... G... X..Y..Z... M... S... T.. ;
S tht tu|Malénh G | Toa d6 vi tri | Chuc Tbc do truc | Dung cu
cau lénh can gia cong | nang phu | chinh

4. CHE PQ CAT KHI PHAY CNC:

Thong so ché do cat cua dao Phay ngon:

Dao Flat
D S F Chiéu sdu 1 16p ciat got (Z)
{(mm)
32 250 - 350 S0-70 Thi:1 -2 Tinh: 0.3
32 (R2.5) 1000 -1200 Thi:1-2 Tinh: 0.3
20 400 70 - 100 Thio:1 -2 Tinh: 0.3
16 S00 100 - 120 Tho:1-2 Tinh: 0.3
10 G/c tho: 500 — 2500 e tho: Thi: 0.5-1 Tinh:
G/e tinhe: 300H-404010 250 — 400 0.15- 0.3
G/t tinh:
600 - 1000
] G/c tho: 2500 — 3000 G/c thi: Thi: 0.3— 0.5 | Tinh: 0.15
G/ tinh: 4000 - 5000 250 — 400
G/c tinh:
00 - 800
7] G/c tho: 3000 — 3500 G/c tho: Tho: 0.3 Tinh:
G/ tinh: S000 - 3500 250 — 400 0.1-0.15
G/t tinh:
400 - 600
4 G/c tho: 3500 — 4000 G thi: Thi: 0.1 Tinh: 0.05
G/ tinh: S000 - 6000 250 — 400
/c tinh:
400 - 600
3 G/c tho: 4000 — 4500 G/c tho: Tinh:
Go/c tinh: 6000 - 3000 250 — 400 0.03 — 0.05
G/c tinh:
400 - 600
2 G/ tinh: 200 - 400 Tinh:
10000 — 12000 0.01 — 0.02
1.0 G/ tinh: 200 - 300 Tinh:
12000 — 15000 0.01 — 0.02
0.8 Go/'c tinh: 15000 200 - 300 Tinh: 0.005
0.5 G/ tinh: 15000 200 Tinh: 0.003

O
=
[y
<\
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Théng s6 trén ap dung cho dao hop kim, cha yéu 1a dao chip — dao gdom
canva cac ludi cat hop kim 1ap thém vao, yéu cau téc do truc chinh rat cao, véi
vat liéugia cong 1a thép 45, véi céc loai vat liéu cang hon, nén giam téc do va
budéc tién détranh v ludi cat. Khi &p dung voi cac loai dao khac nhu dao thép
gi6, dao hop kimlién mot khéi nén giam bot toe do truc chinh sao cho hop 1y.

Ngoai ra c6 thé tinh budc tién theo cong thirc nhu sau:

F1 (theo phuong XY) = S*n*0.15

F2 (theo phuong Z) =F1/2.5

Trong do:

S: tbc @6 quay truc chinh.

n: s6 ludi cit, sé me cat (thong thuong tir dao co6 dk>6: s6 me cat bang 4; dao c6
dk <6, s6 me cit bang 2).

Ngoai ra, tat ca cac thong so toc do quay déu la caa cac may CNC doi
cao,toc do quay tbi da cua truc chinh cd thé dat toi 15000 v/p; cac may phay
CNC thyc té ¢ cac cong ty tu nhan chi cd thé dat toi toc do ti da 1a 4500v/p,
thong dung la 3000v/p)

Dao cau
R S F
6 8000 — 9000 2200 — 2600
5 G000 — 10000 2200 - 2600
4 10000 — 12000 1800 — 2400
3 12000 — 15000 1500 — 2400
2 15000 1500 - 2200
2 15000 1400 — 1800
1.0 15000 600 - 1200
0.8 15000 600 — 1000
) 15000 500 — 800
.3 15000 300 — 600
0.15 15000 200 - 300

Chu y: Dao cau ludn &p dung khi can gia céng cac bé mit khdng phang, c6 uu
diém 1a d6 chinh Xxéc rat cao, nhung chi c¢6 2 ludi cit nén ning suat gia cong
khdng cao bang dao flat. Chiéu sau cat got &p dung cho dao ciu twong ty nhu
dao flat
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5. GIOI THIEU CAC LENH HO TRQ PHAY CNC:

Céc chuc niang vé cong nghé va cac chirc nang phu.

Ki hiéu m& dau chuong trinh.

Biéu dién so6 tht tu cau lénh

Cac chuc nang G

Lénh toa @0 theo truc X

Lénh toa @ theo truc Y

Lénh toa do theo truc Z

Tham s6 cung tron theo truc X:

Tham so cung tron theo truc Y

Tham s6 cung tron theo truc Z, s6 lan lap

Dit gid tri budc tién

Khai bao s vong quay truc chinh

Khai bao dao

Céac chire nang phu

Goi bo nha chiéu dai dao

Goi duong kinh dao

Ban kinh cung tron hoac

QO|T O I ZH0 T X<~ INLX®OZO0

Luong tién dao mdi lan

Goi chuong trinh con hodc

Bo qua cau Iénh hoac chire nang trong cau 1énh

m|~|o
O
W

Dau hiéu két thiic cau Iénh (;)

Céac chire nang phu tro M — Code

Chtic ning bat dau A: Chirc ning hoat dong dong thdi diéu khién trong cau lénh.

Churc nang bat dau B: Chuc nang thuc hién sau khi hoat dong trong cau 1€nh da

hoan tat.

Chtrc nang tiép theo C: Chtic nang c6 hiéu luc dén khi huy n6 hodc thay doi

trong mot cau 1énh khac.

Churc nang tiép theo D: Churc nang chi c6 hi¢u lyc trong cau Iénh chira no.

Chire L < X
ning bt Chirc nang tiép

Ma M Chirc ning dru theo Luuy

A B C D
MOO | Dung chuong trinh o o
MO1 Dung c6 lua chon ° °
MO02 | Két thuc chuong trinh o o

Béat tryc chinh quay cung

MO3 | chidu kim dong hd * *
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Chire L . £
ning bit Chirc nang tiep
Ma M Chirc nang dru theo Luuy
A B C D
Bat truc chinh quay nguoc
MO4 | Chidu kim ddng hd * *
MOS5 | Dung truc chinh o o
MO6 | Thay dao ty dong o o
MO8 Bat dung dich tron nguoi ° °
MO9 | Tat dung dich tron ngudi . .
M24 | Bat tai phoi o o
M25 | Tit tai phoi . .
M30 Keét ‘[hkucA chuong tr‘lnh va . .
quay v€ dau chuong trinh
M80 | Huy d6i ximg truc . .
M81 | Péi xing qua truc X o o
M82 | Bdi xtng qua truc Y o o
M83 | Péi xing qua truc Z o o
M98 | Goi chuong trinh con. o o
M99 | Két thuc chuong trinh con o o
M198 GQ,I chuong trinh con tur thé . .
nhd
M199 Ke:t thl,J.C chuong trinh con tu . .
thé nh&
M232 HPC chd dao quay vé vi tri . .
g0c
M233 H,oc (fho dao quay xuong vi . .
tri nha dao.

Lénh M 1a cac 1énh bat tit hodc cac 1énh bd sung. Lénh M cé thé dimg doc lap

hodc cung v&i cac 1€nh khac trong cung mot cau Iénh

6. GIOI THIEU CAC LENH CAT GQT CO BAN PHAY CNC:
6.1. Dich chuyén nhanh G00.
Cdu tric:

GOOX_ Y Z :

Ban may s€ dich chuyén véi toc d§ 16n nhat téi diém

dichcétoado X Y Z .
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Chuy:
- Téc @6 dich chuyén ban may toi da duogc thiét 14p bai nha san xut.
- Co thé tang giam toc do dich chuyén bang nam diéu chinh budc tién % RAPID
FO; F25; F100.
Vi hé toa do tuyét dbi G90.
G90 GO0 X_.Y_.;
Vi hé toa twong ddi G91.
G91G00 X_.Y_.
6.2. Noi suy duwong thing GO1.
Cdu triic:
G01 X Y Z F ; o
Chay dao cat got theo duong thang voi
luong chay dao F .
Vidu:
H¢ toa do tuyét doi
G90;

Part

GO01 X_.Y_. F500;
Hoic tuong d6i G91.
G91 GO1 X_. Y_. F500;
6.3.Vat mép va vé tron goc.
Co thé lap trinh dé thuc hién tu dong viéc vat mép cling nhu vé tron goc béng

cach dua vao khéi 1énh c6 GO1 hodc GO0 tham sb C hodc R

(1) G91 GO1 X100.0 ,C10.0; .
(2) X100.0 Y100.0; (1) G81 GO1 X100.0 ,R10.0;

(2) X100.0Y100.0;

Center of a circle with radius R
Inserted chamfering block

Hypothetical corner intersection
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Cdu triic:

G00/GO1 X_Y_,C ;
G00/GO1X_Y_,R_;
Viéc lap trinh c¢6 vat mép va vé goc chi thyc hién trong mit phiang lam viéc. Céc
cong viée co thé 1ap trinh trong mat phiang XY (v6i G17) 1a:

- Dich chuyén tir diém dau dén diém b nhu ban vé.

- Khi lap trinh theo toa do twong ddi thi khoang cach tir diém b phai duogc 1ap
trinh.

- Khi chay timg cau lénh, dung cu s& bat dau ¢ ¢ va két thic ¢ d.

May s€ canh bao ¢ trang thai sau:

- Néu khoang dich chuyén quéa nho thi may bao 15i.

- Néu & cau 1énh thir hai ma khong c6 1énh G00/GO1 thi may bao 15i.

6.4. Noi suy cung tron G02/G03

*G02 - ndi suy cung tron cung chiéu
kim dong ho.

*G03 - ndi suy cung tron nguoc chiéu
kim dong ho.

Cdu triic:

G02/GO3X_Y_Z 1 J K _;

Hoac

G02/GO3X_Y_Z_ R ;

- X, Y, Z 1a toa do diém cudi cung tron

-1, J, K khoang cach tir diém dau cung tron téi tAm cung tron tuong tmg voi X,
Y, Z

- R 1a ban kinh cung tron.

Khi gip 1énh nay, dung cu sé& di chuyén theo quy dao tron cung hodc nguoc
chiéu kim ddng hd véi luong chay dao 1ap trinh.

Chuy:

- Noi suy cung tron chi duoc thuc hién trong mat ph.'fmg lam viéc.
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- Néu gia tri I, J, K bang khong thi ¢6 thé bo qua.

* Noi suy duong xoan:

Thong thuong vai cung tron, ta chi 14p trinh theo hai truc. Céc truc ndy dugc xac
dinh trong mat phfmg lam viéc. Néu thém mot truc thrfmg ding thu ba duoc lap
trinh thi quy dao chuyén dong cua dao s& 1 dudng xodn.

Khong thuc hién chay dao theo lugng chay dao 1ap trinh doc theo duong cong
ma tdc do dich chuyén theo lugng chay dao 1ap trinh chiéu xuéng cung tron lap
trinh. Dich chuyén thang cia dung cu theo truc thir ba sé& toi diém dich 1ap trinh
khi chiéu xudng diém cubi cua cung tron duoc 1ap trinh.

- Han ché cua lénh.

Noi suy dudng xoan chi thuc hién duoc trong mat phang véi G17

Goc nang ctia duong xoan phai nho hon 45°.

6.5. Durng dung cu G04/G09.

* GO04:

Céu triic:

G04 X_; (giay)
hoac

G04 P_. ; (ms)

Dung cu s& dimg khong dich chuyén theo thoi gian duge dinh nghia boi tham s6
X hoic P. Lénh nay dung dé 1am sic cac canh chuyén tiép hodc vét day.

ChU y:- Khéng sir dung s thip phan voi tham sb P

- Viéc dung bat dau khi tdc d6 dich chuyén cua dung cu béng khong.

- Thoi gian dung t6i da 14 2 gidy.

- Budc thoi gian nhap vao 1a 100ms (0,1 s)

* Lénh dirng chinh xac G09.

Cdu triic:

G09 ;

Khdi 1énh s& duge tu dong thuc hién, goc luon khong duoc tao ra, dao s€ dich

chuyén chinh xac dé tao thanh géc nhon.
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6.6. Lwra chon mit phing lam viée G17/G18/G19.

Cdu triic:

G17/G18/G19;

T G17 dén G19 str dung dé dinh nghia mat phang thuc hién ndi suy cung tron
va ndi suy toa do cuc, tinh toan bu ban kinh dung cu.

Chiéu dai coa dung cu dugc bu theo truc théng dimg vo1 mat phéng lam viéc.
* G17 Mit phang XY

*G18 Mit phang ZX

* G19 Mit phang YZ

6.7. Hé thong don vi do G20/G21.

Chon don vi do hé Anh.

Cdu triic:

G20;

Viéc 1ap trinh theo 1énh G20 cho phép céc gia tri sau day chuyén doi vé don vi
INCH

- Buéc tién (mm/ph—inch/ph; mm/vg—inch/vg...)

- Gia tri dich (WORK, kich thudc hinh hoc, mon dung cu...)

- Dich chuyén dung cu.

- Vi trf hién thi trén man hinh.

- Téc @6 cit.

VV.

Chon don vi do hé Meét.

Cdu triic:

G21;

(Xem G20)

6.8. V¢ diém chuan.

Vé diém tham chiéu G28,

Cdu triic

G90/G91G28 X Y _Z ;

-X, Y, Z :Toa d6 diém trung gian
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- Lénh G28 sir dung dé dwa may vé vi tri diém tham chiéu qua diém trung gian.

PAu tién, may s€ dich chuyén vé diém c6 toa do X, Y, Z sau do tiép tuc chay

nhanh vé diém tham chiéu.

Chu ¥: thong thuong sir dung v6i hé toa do twong ddi
Vi du: G91 G28 Z0.;

Vé diém thay dao G30.

Cdu triic

G91G30Z0;

6.9. Bu ban kinh dung cu.

Bang 1énh bu ban kinh dung cu thi b diéu
khién s& tién hanh diéu chinh quy dao dung cu
theo mgt duong song song véi bién dang duogc
1ap trinh theo ban kinh dung cu dugc khai bao.

* Lénh G40 - Xoa bu ban kinh dung cu

O

Lénh G40 s& huy bo cac 1énh bu ban kinh dung cu khai bao trong cac khéi 1énh

trude d6. G40 chi duoc phép str dung trong khdi 1énh véi cac 1énh dich chuyén

G00 va GOL1.

o
-

G41

* Lénh G41- Bu ban kinh dung cu vé * ‘

bén trai. C
Néu dung cu nam vé bén trai cta bién
dang dang gia cong theo hudng dich -

chuyén thi 1ap trinh v6i G41. Bé tinh
toan mot ban kinh dao thi tham sé D Y

trong bd nhd dung cu dai dién cho ban

kinh dung cu phai dugc lap trinh va
duoc goi véi Iénh G41.

Vidu:

G00/G01 G41D_ X_Y_;

A
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ChU y:- Viéc d6i huong G41 va G42 khong dugce phép néu khong str dung 1énh
x04 bu ban kinh ¢ gitra hai 1énh.

- Lénh chi dugc t6 hop véi cac 1énh GOO hoic GO1

* Lénh G42 - Bu ban kinh dung cu vé bén phai.

Néu dung cu nhin theo hudng chuyén dong ma nam bén phai bién dang dang gia
cong thi sir dung 1énh G42.

Chuy: (xem Iénh G41)

Véi cac cung thi dich chuyén ludn tiép tuyén véi cung tai diém dau va diém
cudi.

Puong dich chuyén vao va ra khéi bién dang b, hity bu ludn phai 16n hon ban
kinh dao, néu khong may s& dirng va bao 13i.

Néu céac thanh phan cua bién dang nho hon ban kinh dao thi s& khong thé gia
cong duge, luc ndy mdy s& tinh toan tiép ba khéi 1énh sau dé nhan dang bién
dang s& khong hoan chinh, ngit chuong trinh va bao 16i.

6.10. Bui chiéu dai dung cu.

) Gauge line

Length offset

Length offset

Face milling cutter

Boring tool

* Lénh G43 - Bu chiéu dai dung theo chiéu duong.

* Lénh G44 - Bu chiéu dai dung cu theo chiéu 4m.

Cau triic:

GO0 G43/G44 H_Z . ;

Véi 1énh G43 va G44 thi gia tri tor bd nhd dao dugc goi va thém vao hodc bét di

chiéu dai dung cu. Tét ca cac dich chuyén theo phuong Z.
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Vi du:

GO00 G43 HO05 Z100.0;

Gia tr1 trong bd nhd dao vai HOS s€ duoc thém vao gia tri dich chuyén theo Z
theo chiéu dai dung cu. Gi4 tri trong bd nhé dao voi HO5 di duge cai trong may
* Lénh G49 - Xo4 bu chiéu dai dung cu.

Lénh nay xo04 bo hi¢u luc cua I¢nh G43 va G44.

7. GIOI THIEU CAC LENH CHU TRINH PHAY CNC
M6t chu trinh gia cong 16 thuong cé 6 buéc.

Budce 1: chay dén vi tri 15.

Budc 2: chay dén cao d6 an toan.

Budc 3: chuyén dong cét got dén cao do két thic.

Budc 4: dimng & day 10.

Budc 5: quay vé cao do an toan.

Budc 6: chay nhanh vé cao d xuét phat.

--------- »0O O <— Cao dd xuat phat
]
[ ]

' ]

Buéc 2 — w——BuGC 6
[ ]

]
Cao dd an toan R;—!} é

Buéc 33—

Y

/

Cao d6 két thuc Z
Céc ky hi¢u trong hinh vé:

——— Chay dao nhanh (twvong duong GO0O)

—— Chay cét got (twong tw GO01)
Coss) Ding dé dinh huéng

P Dung lai
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GS0 (Lénh tuyét déi) G391 (Lénh twong ddi)

Viée Iui dao c6 thé vé cao d0 R hay cao do XUAt phat phu thudc vao viéc st dung

G99 hay G98:

G98 (trd vé cao dd xuét phat) G99 (tr& vé& cao do an toan R)

% Cao dd xuét phat %
*—/
* _____

|

I
I
I
]
I
I
I
o)

- G98 Sau khi dat chiéu siu cit thi dung cu lui vé mit phéng bat dau.

- G99 Sau khi dat chiéu sau cit, dung cu lui vé mat phang rat dao dugc dinh
nghia boi tham sb R.

Néu khong c6 G98 hodc G99 thi dung cu lii vé mat phang bat dau. Néu G99 (lui
vé miat phang i dao) duogc 1ap trinh thi tham s6 R phai duoc lap trinh. Khong
st dung tham s6 R cho 1énh G98

7.1. Chu trinh khoan 16:

7.1.1. Chu trinh khoan c¢é bé phoi toc dé cao G73.

Cdu triic:

G73X .Y Z RQFK;

X Y :Vitrild.



Z : Khoang céc tir diém R dén day 10.
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R_ :Khoang cach tir mit phang phang Z0 dén diém R.

Q_: Chi€u sdu cho moi lan an dao.

F_:Budc tién

G73 (G98)

G73 (G99)

Cao do xuat phat

{?,j——m

K_ : S6 lan lap.

7.1.2. Chu trinh khoan
Cdu tric:

G81IX Y Z R F K_;
X Y :Vitrild.

Z : Khoang céc tir diém R dén day 10.

R_ :Khoang cach tir mit phang phang Z0 dén diém R.

F_: Budc tién

A |'
' |
I |
Piém R | biém R i Cao @6 an toan
b | "
| :
“ d I q d |
Yl | a I
: :
qa h q h i
d
I P I Y d :
| I
q Nl |
A | Y I
\ | \ |
\ I \ I
\ | |
\ I } |
I3 5
Piém Z Piém Z
G81.




K_ : S6 lan lap.
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G81 (G98)

G81 (G99)

Cao dd an
toan Z

Diém R

o——={>0

Diém Z
7.1.3. Chu trinh khoan co6 dung dao G82.
Cdu tric:
G82X Y Z RPFK;
X Y :Vitrild.
Z : Khoang céc tir diém R dén day 13.
R :Khoang cach tir mit phang phang Z0 dén diém R.
P_: Thoi gian ding & day 1.
F_: Budc tién
K_:S6 lan lap.
G82 (G98) G82 (G99)
Cao doé xuat phat
T X 1
| JemE
Biém R % i Diém R [ f:‘
|=>i CIJDiémZ ﬁi iDiémZ

7.1.4. Chu trinh khoan c6 lui dao G83.

Cau truc:




G83X Y Z R QF K ;
X Y :Vitrild,

Z : Khoang cac tir diém R dén day 13.
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R_ :Khoang cach tir mit phang phang Z0 dén diém R.

Q_: Chi€u sdu moi lan cat.
F : Budc tién

K_ : S6 lan lap.

G83 (G98) G83 (G99)
Cao d6 xuét phat Q
A %o
: Piém R ’; Cao d6 an toan R
gy, : ,L,d q i : 'ty ¢.d
0 d L] i [
(] : T F . : 1‘
! 1
) Y ' ¢d q '1( 1 : ¢d
1 o : T O 1‘
y y 'Didmz | @ } ioémz

7.2. Chu trinh doa:

7.2.1. Chu trinh doa c6 dinh huwong G76.

Cdu triic:
G76 XY Z R_ QP F K ;
X Y :Vitrild.

Z_: Khoang céc tir diém R dén day 10.

R :Khoang cach tir mit phang phang Z0 dén diém R.

Q_: Luong lui dao ¢ day 16 dé rat dao (theo phuong X).

P_: Thoi gian dung & day 10.
F_: Budc tién

K_ : S6 lan lap.

Chii y: Phdi rit cdn than khi lgp trinh véi gid tri Q!




G76 (G98) G76 (G99)
Z Spindle CW
J==»0<—0 |nitial level C—==—»0 Spindle CW
I} =7 R
| | |/ Fl’oin‘iR
Y I 4 eve
Point R T : Point R Y i
| [
| |
— I o _PY_
Coss> p=—=0 PointZ (059 g~ {PointZ

q

7.2.2. Chu trinh doa G85.
Céu triic:

G8X Y Z R FK_;
X Y :Vitrild.

Z : Khoang céc tir diém R dén day 10.

R :Khoang cach tir mit phang phang Z0 dén diém R.

F :Budc tién

K_ : S6 lan lap.

G85 (G98)

G85 (G99)

Q Cao d6 xuét phat
e ——0 O

g

Point R level
PiémR

D]

i
|
i lDlémZ

7.2.3. Chu trinh doa G86.

Cdu tric:
G86X Y Z R F K ;
X Y :Vitrild.

Dinh huéng
dEljng truc chinh

dao

— ~Khoang dich dao
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Z_: Khoang céc tir diém R dén day 16 (G99).

R_ :Khoang cach tir mit phang phang Z0 dén diém R.

F : Budc tién

K_ : S6 lan lap.

G86 (G98)

G86 (G99)

Truc chinh quay cung

chiéu kim déng hd
e
' ———*(f SFCao dé
I

xuét phat

Piém R%

Truc chinh
quay cung
oLttt o) chiéu kim
)-T ddng hd
|/
DidmRY © EZ‘; ‘;f’ an

|
|
|
}
P
O Diémz

N

Dtrng truc chinh

i i Diém Z

Dtrng truc chinh

7.2.4. Chu trinh doa nguwoc G87.

Cau triic:
G87X Y Z R QPFK;
X Y :Vitr 16.

Z_: Khoang cac tir day 16 dén diém R.

R_ :Khoang cach tir mit phang xuat phat dén diém R.

(xuat phat tir day 13)

Q _: Luong lui dao ¢ day 10.
P_ : Thoi gian dung.
F_:Budc tién

K_ : S6 lan lap.

Pinh hudng
dujng truc chinh

d_ao
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G87 (G98)

G87 (G99)

q
=== 13
Spindle CW <—— A I

Khédng sir dung

[
— 1
Cos |

| Diém z

|
|
C

[ e

J*CJ—'I

Spindle CW

Piém R

7.2.5. Chu trinh doa G88.
Céu triic:

G88X Y Z RPFK;
X Y :Vitrild,

Z_: Khoang céc tir diém R dén day 13.

R_ :Khoang cach tir mit phang xuat phat dén diém R.

P_: Thoi gian dung & day 10.

F :Budc tién

K_ : S6 lan lap.

G88 (G98) G88 (G99)
True chinh quay cung
chiéu kim déng ho Truc chinh
quay cung
. L F . chiéu kim
O==——»0 ¢ Mat phing O iy 2 3
r * PV 1 déng hd
| xuat phat |
I |/
. Y P | A
Piém R DiemR ¢ © Cao dd an
T ] toan R
Diém Zi L Diém Z i é
P P
Truc chinh dirng Truc chinh*dirng
sau thé&i gian dirng sau th&i gian dirng

7.2.6. Chu trinh doa G89.
Cdu tric:

G89X Y Z RPF K ;
X Y :Vitrild.

Z_: Khoang cac tir diém R dén day 13.




171

R_ :Khoang cach tir mit phang xuat phat dén diém R.
P_: Thoi gian dung & day 10.
F_: Budc tién

K_ : S6 lan lap.

G89 (G98) G89 (G99)
Q Cao do xuét phat Q
T r i oA
a |
| Didm rut dac R
Diém R% i Diém R{v *
P i l Diém Z pi l Diém Z

7.3. Chu trinh Tar0:

7.3.1. Chu trinh ta ro ren trai G74.

Cdu triic:

G74X Y Z R QF K

X_Y_: Vitrilo.

7 :Khoang cic tir diém R dén day 15.

R_ :Khoang cach tir mit phing phang Z0 dén diém R.
F_: Budc tién (dugc chuyén doi sao cho phu hop).
K_:Sé lan lap.

G74 (G98) G74(G99)

% Cao dod XUét phat % True quay
e ——— O ____>(-|) cung chiéu

[ A Truc quay kim déng
1 ciing chiéu | hé
| | Kkimdéng |
1 ,/ ho " Y Cao db an
PiémR % * b biém R ] *P toan R

LR H o

AN

True quay nguoc chiéu kim déng hé T,
Truc quay nguece chiéu kim déng hé

7.3.2. Chu trinh ta ro ren phdi G84.
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Cdu tric:

G84X Y Z R_QF K

X Y :Vitrild.

Z : Khoang céc tir diém R dén day 10.

R :Khoang cach tir mit phang phang Z0 dén diém R.

Q_ : Chiéu sau mdi lan an dao (vat liéu mém c6 thé bo qua)

F_: Budc tién (quy doi tir budc ren va sd vong quay truc chinh).

K_:Sb lan lip. (co thé bo qua)

G84 (G98) G84 (G99)
% Cao dd xuat phat %
D e e e ) O | T eme——— t a®
T 4 I
| Spindle CW
Spindle CW
| / b
I ¥

PiémR ’; PiédmR ¢ ©Cao déan
toan R

I
|
|
Point Z l l Point Z
pu

N
Truc chinh quay nguoc chiéu Tryc chinh quay cung chiéu kim
kim dong ho dong ho

1<

Vo————

7.4. Chuwong trinh con

Mot chi tiét co thé c6 nhiéu bé mat khac nhau hodc nhiéu phﬁn khac nhau
can phai gia cong. Chuong trinh dé gia cong toan bd chi tiét dugc goi 1a chuong
trinh chinh, con chuong trinh gia céng tirng bé mat hodc timg phan cua chi tiét
dugc goi 13 chuong trinh con. Nhu vy chuong trinh con thé hién cic qua trinh
gia cong duoc 1ap lai nhiéu 14an, ¢6 thé duoc truy nhap va luu trit trong b§ nhé
cua chuong trinh (dudi dang chuong trinh con) va dugc goi ra tai cac vi tri cta
chuong trinh chinh (chwong trinh gia cong chi tiét)
Chuong trinh con dugc ung dung dé md ta nhiu chuyén dong va nhidu qua
trinh 13p lai trong mét chuong trinh chinh theo mdt trinh ty x4c dinh. Chuong
trinh con duge mi hoa theo dia chi P vi sb hiéu va 1 hodc 2 chit s6 13 sd 1an
nhay cua chuong trinh con khi dugc goi ra tir chuong trinh chinh.
- Goi chuong trinh con:

CAu trac cau lénh: MOS8 P L;
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Trong do: P: tén cua chuong trinh con
L: s lan 1ap lai cua chuong trinh con

- Két thiic chuong trinh con:

Cau truc cau lénh: M99;
Chuwrong trinh chinh - Chueong trinh con -
01: 0100;
NOO1___ - / 01 -
1. N002 M98 P100 102 :
NO03 : - 103 M99:
NO04 : D

2.N005 M98 P200 L2: g 0200:
N00O6_ - N201 :
T~ (ﬂ N202_
T~ N203 M99:
- (Lap la1 2 lan)

NO11:

Tir mot chuong trinh con trong chuong trinh chinh ¢6 thé goi 1 chuong trinh con
khac

Chwrong trinh chinh chwong trinh con 1 cheong trinh con 2
0O1: 0100; 0200;
NI1: : .
M98 P100: M98 P200:; ¥ M99:
_—— D e
M30: TTT— M99,
Cha y:

- Néu thiéu L, chuong trinh con sé& duoc goi 1 lan.

- S6 1an lap lai chwong trinh con téi da 1a 9999 lan.
8. MO PHONG CHUONG TRINH

Muc dich ctia kiém tra 12 xem duong chay dao trén cac hinh chiéu da ding
chua dé tranh sai hong, tai nan trong qua trinh gia cong.
Chii y: Dé sir dung chirc ndng ndy mdy can phai dwoc khéa tranh xdy ra cdc tai
nan dang tiéc!
Budc 1: Goi chuong trinh can kiém tra mé phong tir ché do EDIT.

Budc 2: Pua truc Z vé vi tri thay dao dé khoa truc:
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Chon MDI nhap G91G30Z0. <EOB> — <INSERT> — (CYCLE START).
Khoa cac truc.

Xoay 6 khoa sang trai dé khoa truc Z; xoay sang phai dé khoa toan bo cac truc.
Budc 3: Chon MEMORY nhén phim CSTM/GRP (CUSTOM GRAPH)

Tai bang PARAMETER thiét 1ap cac thong sd ving dd hoa.

Nhéan [GRAPH] (phim mém) nhan (CYCLE START).

Quan sat duong di cta dao dé kiém tra.

* Kiém tra DRY RUN nham rat ngin thoi gian kiém tra, bat cong taic { DRY
RUN} ON.

Chu y: Néu kiém tra mo phong bang DRY RUN thi téc do di chuyén rat 1on nén

can phai rat can than.

9. XUAT, NHAP CHUONG TRINH NC

9.1. Tao méi va nhap mét chwong trinh gia cong NC.

- Chon ché d6 EDIT nhin PROG nhap tén chuong trinh can tao.

Vi du: 00001 nhan phim <INSERT> nhan phim <EOB> nhan <INSERT>.

- Nhap day dt mot cau 1énh nhan <EOB> dé két thiic cau 1énh, nhan INSERT dé
nhdp vao chuong trinh.

Chii y: Tén chwong trinh mudn tao khéng dwoc trimg véi tén da cé trong mdy va
phdi nam trong ddi ngwoi diing!

Néu cdu 1énh nao dai qua co thé nhap nhiéu doan.

Céac dong ghi chii phdi nam trong ngodc.

9.2. Goi chuong trinh tir b nho.

* (301 mQt chuong trinh tir bd nhd.

Nhép tén chuong trinh nhan phim mém [O SRH].

* Goi 1an lugt cac chuong trinh trong bd nhd.

Néu mudn xem 1an luot thi nhdn [OPRT] nhén tiép [O SRH].

9.3. X0a chwong trinh trong by nhé.

* X6a mdt chuong trinh khoi bo nhé.

- Trong ché d6 EDIT nhap tén chuong trinh can x6a nhan phim <DELETE>,
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Vi du: 00001 - <DELETE>.

* X0a toan by chuong trinh khoi bo nho.

- Trong ché d6 EDIT nhap O-xxxx — <DELETE>.

* X0a mot mot khoang tir A dén Behuong trinh khoi bo nhd.

- Trong ché d6 EDIT nhap OxxxA,0OxxxB — <DELETE>.

Chii y: Chuwong trinh dd x6a sé khéng khéi phuc dwoc nén can than truée khi
quyét dinh xéa.

* Nghiém cam SV x6a chwong trinh ma khong dwoc sie dong ¥ ciia GV huéng
dan.

9.4. Chinh stra chuong trinh gia cong.

Nhan phim mii tén, chuyén trang di chuyén con tré dé tim 16i, nhap tir can thay
thé nhan ALTER d¢é thay thé, nhan INSERT dé chén vao dang sau con tro.

Nhén CAN dé x6a ki tu trén bd nhd dém khi dang thao tac nhap.

Nhan DELETE dé x0a tur tai vi trf con tro.

Nhén EOB nhan DELETE dé¢ x6a cé cau Iénh.

Nhan tir 1énh can tim nhan phim mém SRH c¢6 miii tén 1én hodc xudng dé tim
nhanh.

Vi du: Nhian GO1 chon SRH mili tén 1én dé tim phia trén, mii tén xudng dudi
dé tim phia dudi.

Nhan [OPRT] nhin [EX-EDT] chon [COPY] ;[MOVE] ;]MERGE] d¢ thyc hién
copy, di chuyén, chen mot doan chuong trinh Iya chon hodc cd chuong trinh

(tham khao thém & GV).
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BAI 7: VAN HANH MAY PHAY CNC
Muc tiéu:
+ Trinh bay duoc tinh ning, cau tao ctia may phay CNC, cic b phan mdy va
cac phu tung kém theo may
+ Trinh bay dugc quy trinh thao tac van hanh may phay CNC.
+ Van hanh dugc may phay CNC dung quy trinh, quy pham ddm bdo an toan lao
dong, v¢ sinh cong nghiép.

+ Ren luyén tinh ky luat, kién tri, cén than, chu dong va tich cuc trong hoc tap.

N0i dung chinh:

1. KIEM TRA MAY

- Kiém tra dau béi tron, khi nén, dau khi nén, dung dich tron ngudi.

- Kiém tra vi tri cua cac cdng tic, cac nam diéu khién, diéu chinh trén bang
diéu khién nim & vi tri an toan chua.

- Khi van hanh nén kiém tra céc truc, chd mot cho may hoat dong on dinh trudc

khi van hanh.

2. MO MAY

Budc 1: Bat ngudn dién vao may.

Budc 2: Bat cong tic ngudn dién chinh sau may.
Budc 3: Nhan nut (NC ON).

Cho cho phan mém diéu khién khoi dong xong.
Budc 4: M nut tat khan cip (EMERGANCY) ON.
Xoay nhe theo chiéu kim dong ho.

Budc 5: Nhan nat (Machine Ready).

3. THAO TAC DI CHUYEN MAY VE CHUAN MAY ( PIEM THAM
CHIEU)

- Xoay nim chon cac ché do lam viéc dua vé ché 46 REF.RTN.

- Trén bang diéu khién xoay chon lan luot cac tryc:

Chu ¥: Ludn ludn chon truc Z dau tién.
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s

- Chon truc Z chi y % cua rapid override < 50% vi téc do di

chuyén kha nhanh c6 thé xay ra su cd.

- Nhéan va giir nat di chuyén (khdng can quan tim dén chiéu) dén
khi dén bao truc sang.
- Chon truc X, Y va 1am twong tu dén khi ca ba dén béo sang thi di dwa dua

duoc vé diém tham chiéu.

4. THAO TAC CHO TRUC CHINH QUAY
Chon MDI — <PROG> nhap 1énh: G97 M3 S _;
Sau d6 nhan (CYCLE START) dé thyc thi 1énh.
5. THAO TAC DI CHUYEN CAC TRUC X, Y, Z, Q...0 CAC CHE PO
PIEU KHIEN BANG TAY

5.1 Van hanh véi ché a6 JOG/RAPID.

Dung dé di chuyén céc truc khi ma khoang di chuyén tuong ddi xa, khoang

di chuyén gan va yéu cau chinh xé4c ta khong chon ché do nay.
Chii y: + Khi dimg ché dj nay ta kiém tra % RAPID va % FEEDRATE (nén
chon % RAPID < 50%) dé toc dg di chuyén dam bdo an toan.

+ Xdc dinh diing hwdmg di chuyén ciia ban may.

+ Mat luén quan sat chuyén déng ciia ban may.
5.1.1. Vin hanh ¢ ché dp chay cham JOG.
- Chon % FEEDRATE.

- Chon truc can di chuyén Z,XhoacY.
- Nhén va giit nt di chuyén theo chiéu muén di chuyén (budng tay thi ding),

tdc do di chuyén phu thudc % FEEDRATE da chon.

5.1.2. Vin hanh & ché dj chay nhanh RAPID.
- Chon % RAPID. e

- Chon truc can di chuyén Z,XhoacY.

- Nhén va gitt nat RAPID sau d6 nhap phim di chuyén, toc d6 di chuyén phu
thudc % RAPID da chon.

Chuay:
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-Chi sir dung duoc RAPID khi cira dong, néu ctra mo toc do di chuyén chi hiéu
luc vo1 % FEEDRATE (khong dung khi mé cura).
- Khi di chuyén phai chu ¥ quan sét sy di chuyén cua ban may.

5.2. Vin hanh ¢ ché d9 HANDLE.

Khi can di chuyén mot khoang cach ngan va yéu cau chinh xac thi ta chon
ché do nay.
- Xoay nim chon ché do vé ché 46 HANDLE.
- Nim chon budc nhay:

X1 mdi vach trén tay quay twong tmg v&i 0,001 mm

X10 mdi vach trén tay quay twong tmg v&i 0,01mm
X100 mdi vach trén tay quay twong tng véi 0,1mm

- Nam chon truc twong tmg dé di chuyén X, Y hoic Z.
- Quay hoic vin tay quay theo chiéu can di chuyén.
Chii y: Chdc chdn chiéu réi méi quay hodc vén tranh nguy co dung cu va cham
vao phdi gay hu hong.

6. GA DAO, GA PHOI:

6.1. Ga dao: p
6.1.1. Gd dao vao biu kep: .
Dao dugc ga truc tiép vao bau kep hoac
thong qua bac kep dan hoi

6.1.2. Ga dao phay lén truc chinh:

Diéu chinh vé ché do MDI sau d6 nhap
1énh: M6 T ; ‘}\\\
Vi du: M6 T1; »
Sau d6 bAm nit UNCLAMP trén truc chinh dé m& dao khoi truc chinh, dua dao
vao dai ga dao rdi tiép tuc bAm UNCLAMP dé kep dao.
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6.2 G& phoi:
Trén may phay: chu yéu ding db ga
van ning nhu é 6, vau kep. Trong
san xuét 16n dung dd ga chuyén dung
Céc co chu kep cé thé duoc tu dong
hoa bang xi lanh thuy lyc hodc khi

nén.

7. CAI PAT THONG SO DAO (THEO PHAN MEM PIEU KHIEN MAY)
Déi v6i dao Phay CNC cén cai dit dao theo cac thong sd sau:

- Chiéu dai dao

- Puong kinh dao

- Lugng mon dao theo chiéu dai

- Luong mon dao theo dudng kinh

Trong d6 luong mon dao theo chiu dai va luong mon dao theo dudng kinh
duoc xéc dinh theo kinh nghiém cta ngudi van hanh may.

7.1 Cai ddt chiéu dai dao

T01 T02 T03

L.Zl =105 Lz: =125 Lﬂ =155

B=18 8:=25 #:=16
N N N
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M&i dao c6 1 kich thudc chiéu dai khi g4 vao dai dao khac nhau nhung
chung déu c6 chung 1 diém chuan N. Cé nhiéu phuong phap xac dinh chiéu dai
ctia dao, trong gido trinh nay ta xac dinh chiéu dai dao theo phuong phép lua
chon 1 dao 1am chuén sau d6 so sanh chiéu dai cac dao
Trinh ty thuc hién:

* Cai dao thtr nhat:

- Goi vi tri dao trong may:

Vao MDI —nhap 1énh M6 T _;

- Lap dao vao vi tri vira goi 1én truc chinh

- Chon ché 46 HANDLE dua dung cu tiép xuc véi
TOOLMASTER ( thiét bi do chiéu dai dao) dén khi dén bao
trén TOOLMASTER sang hodc chi ¢ vi tri 0.
TOOLMASTER duoc dit 1én mit phang bat ky trong may,
khi dao cham vao TOOLMASTER thi TOOLMASTER sé&

sang dén hodc chi vé vach 0.
- Bam POS dé hién thi toa do cua may,

— chon REL( hé toa d6 tuong dbi cua may)

— bam Z — ORIGIN

ACTUAL POSITION(RELATIVE) 09880 NBBB8e
X -4g4. /773
Y -201.123
Z %% ]%]%)

ACTF  oMMAN _s “a L aé

100G =EEE === 2z | | 21:19:32 | |

_| PRESET | ORIGIN | |_cono | RUN0 | |

DB EEEE

Ltc nay toa do Z = 0.000
- Nhén phim OFFSET SETING — OFFSET — chon [GEOM] nhin toa d§ Z

trong toa do REL va nhap vao vi tri ¢ot H hang theo sb cua dung cu vura goi.
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Vi dao dang cai dat 1a dao dau tién nén Z = 0.000, ta nhap 0.0 — INPUT vao vi
tri dao.

* Cai cac dao tiép theo:

- Goi vi tri dao trong may:

Vao MDI —nhap 1énhM6 T _;

- Lap dao vao vi tri vira goi 1én truc chinh

- Chon ché ¢ HANDLE dua dung W oereer 08989 N2PB2D

- & , 7. NO. GEOM WEAR GEOM WEAR
cu tiép xuc vo1 TOOLMASTER ( B on 0_% D_mﬂ?ﬂ 5_{£} 0_%

o N P . 002 10500 0.000 8.000 | 0.000
thiét bi do chi€u dai dao) dén khi den @ o3 46221 0.000 | 10.000 0.000
004 0000 0000 o000 0.000

bao trén TOOLMASTER sang va chi [ 903 0000 0000 0000 0.000
006 0000 0000 o000 0.000

N 007 0000 0000 o000 0000
o vitri0 008 o000 o000/ o000l o000

p . ACTUAL POSITION (RELATIVE)
- Nhan phim OFFSET SETING — B x 402280 v 203222 2 46.221

OFFSET — chon [GEOM] nhin toa [ 2=

5 B L o~
do Z trong toa do REL va nhap vao oG ====== === | | 11:17:39 | |
| NoSRH | cweuT | NPUT | INBUT ||

vi trf c6t H hang theo s6 ctia dung cu
via goi.

Vi du:

Hinh vé bang OFFSET:

Dao T1 duoc goira dau tién va duoc cai dit nén gid tri cua T1 tai bang

GEOM (H) =0.000

Tiép theo cai dao T3, ta diéu chinh dao cham vao TOOLMASTER va quan sat
toa d6 cua dao T3, Z = -46,221 10i ta nhap gia tr1 “-46.221” vao cot 3

7.2 Cai dwong kinh dao:

Ta nhép ban kinh cta dao vao GEOM (D)

Vi du:

Hinh vé bang OFFSET:

Dao T1 ¢6 duong kinh @10, - dao T2 c6 duong kinh @16, - dao T3 c6 dudng
kinh @20 ta nhap vao cot GEOM (D) tuong tmg voi cac dao 1 gia tri bang ban

kinh dao nhu hinh vé.
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7.3 Lwong mon dao theo chiéu dai

Dua vao qua trinh gia cong thuc té dé cai dat gia tri ny
7.4 Lwong mon dao theo dwong kinh

Dua vao qua trinh gia cong thuc té dé cai dat gia tri ndy

8. CAI PAT THONG SO PHOI (THEO PHAN MEM PIEU KHIEN MAY)

Quéa trinh 13p trinh va gia AZP
P
cong can dugc dong nhat véi nhau
vé gbc toa do dé may co thé gia

cong duoc. = /

i .. , , o ch chuvén
- Ga phoi theo dung hudng nhu da D;.,;mig;/ S

1ap trinh (trAnh phai quay gbc toa )/
do). i A

* Cai theo phuong X.

5

- G4 miii tim bién 1én 6 dao va g4 1én truc chinh.
- Chon MDI bat truc chinh
quay voi toc do 350 = 700 v/p.
Chuyén sang ché 6 HANDLE
(néu truc chinh dung thi nhan
vao phim bat truc chinh) diéu
chinh dé miii tim bién tiép xtc
v6i canh phoi theo phuong X

+ Chon d¢ phan giai X100.

Di chuyén mii tim bién tiép

xtuc véi phoi (hai ntra bi 1éch

nhau) lui ra mot vach.

+ Chon d6 phan giai X10.
Di chuyén mili tim bién tiép xtc voi phéi.
+ Chon d6 phan giai X100.

Di chuyén miii tim bién lui ra mét vach.

+ Chon d¢ phan giai X10.
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Trén tay quay van 9 vach chuyén miii tim bién gan tiép xuc véi phoi.
+ Chon d0 phan giai X1.
Vin chuyén mii tim bién tiép xtc voi phdi khoang 9 vach (hai nira bi léch
nhau) Ui ra mot vach.
Nhén phim <OFS/SET> chon [WORK] chon G54 (néu G54 khong phai mic
dinh thi phai goi G54 trudce da).
Lueu ¥ nhdn s6 x —[O SRH] dé chuyén dén vi tri toa dé phdi x.

* Cai theo phuong Y (Lam tuong tu

DOOSAN - FANUC 1 Series

véi phuong X). WORK COORDINATES  0BDB@ NGED8a
(G54)

* Cai theo phuong Z. NO. DATA NO. DATA
, 00 X[ 0000 02 X[ 0000
+ A A . A (E}{'I'} W 0.000 (GSS) Y 0.000
Trong ché d0 MDI goi mot con dao e 00
~ \eoawl s , 01 X[ 0000 0B X[ 0000
da duoc cai dat vao truc chinh. ©54) ¥ o000 9 ¥ 000

+ Chon MDI nhap G43 H_ <EOB> Z | o000 z o000

— (CYCLE START) truc chinh s& di - ]

chuyén 1én trén modt khoang bang j’;ml | = '21|:25:12 || g

lugng bu dao.
+ Chon HANDLE.
bat TOOLMASTER I1én trén phi.
Di chuyén cho dao cham vao TOOLMASTER dén khi dén sang va sé chi vé
khong.
Nhan <OFS/SET> chon [WORK] chon G54 :
Nhap Z0.0 - MEASURE
Cha y: - C6 thé thiét 1ap phoi tir G54 + G59
- Nén chon dao chuan dé cai gdc phdi, khi goi dao dugc chon 7+

lam dao chuan r61 diéu chinh dao ti€p xuc vdi

y+

TOOLMASTER va nhap gié tri Z0.0 vao toa do X+

Z.
Vi du:

Str dung miii tim bién c6 dudng kinh @8 cai gbc phoi
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theo phuong X, Y tai vi tri nhu hinh vé&, st dung dao phay ngoén cai theo phuong
Z:

Trinh tu thuc hién:

G4 miii tim bién lén truc chinh va bat truc chinh

-Cai gbc phéi theo phuong X:

+ Piéu chinh miii tim bién tiép xuc véi phuong X

+ Nhan phim <OFS/SET> chon [WORK] chon G54
+ Nhap X(ban kinh miii tim bién) — bAm phim mém MEASURE
X4.0 - MEASURE

May sé& tu dong do két qua
-Cai gbc phéi theo phuong Y

+ Piéu chinh mii tim bién tiép xuc véi phuong Y

+ Nhan phim <OFS/SET> chon [WORK] chon G54
+ Nhap Y( - ban kinh miii tim bién) — bAm phim mém MEASURE
Y(- 4.0) - MEASURE

Y mang gia tri 4m vi lac ndy dao nam vé phia 4m ctia gc phoi
May sé& tu dong do két qua

- Cai gbc phéi theo phuong Z:

Lap dao vao 6 dao 10i ga dao 1én tryc chinh:

MDI: M6 T_;

G00 G43 H_ Z7200.

bat TOOLMASTER Ién trén phoi.

Di chuyén cho dao cham vao TOOLMASTER dén khi dén
sang va s6 chi vé khong, liic nay TOOLMASTER 6 chidu  ppo:
dai bang 100mm
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Nhan <OFS/SET> chon [WORK] chon G54 :

Nhap Z2100. - MEASURE

May sé& tu dong do két qua

9. NHAP CHUONG TRINH

9.1. Tao mdi va nhdp mot chwong trinh gia cong NC.

- Chon ché d6 EDIT nhin PROG nhap tén chuong trinh can tao.

Vi du: 00001 nhan phim <INSERT> nhan phim <EOB> nhan <INSERT>.

- Nhap d::iy du mot cau 1énh nhan <EOB> dé két thuc cau lénh, nhan INSERT dé

nhép vao chuong trinh.

DOOSAN - FANUC 1 Series

EDIT==%== === =2 | | 21:28:24 |
| BGEDT | OSRH | SRHy | SRHs | REWDND ||

Chii y: Tén chwong trinh muon tao khéng dwoc tring véi tén di cé trong may va
phdi nam trong ddi nguoi ding!

Néu céu lénh nao dai qua co thé nhap nhiéu doan.

Cdc dong ghi chii phdi nam trong ngodc.

9.2. Goi chwong trinh tir by nho.

* (301 mOt chuong trinh tir bd nhd.

Nhap tén chuong trinh nhan phim mém [O SRH].

* Goi lan lugt cac chuong trinh trong bg nhd.

Néu mubn xem lan lugt thi nhdn [OPRT] nhan tiép [O SRH].
9.3. Xoa chwong trinh trong by nhd.

* X0a mot chuong trinh khoi bd nhd.

- Trong ché @6 EDIT nhap tén chuong trinh can x6a nhan phim <DELETE>.
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Vi du: 00001 - <DELETE>.

* X0a toan by chuong trinh khoi bo nho.

- Trong ché d6 EDIT nhap O-xxxx — <DELETE>.

* X0a mot mot khoang tir A dén Bchuong trinh khoi bo nho.

- Trong ché d6 EDIT nhap OxxxA,OxxxB — <DELETE>.

Chii y: Chwong trinh dd x6a sé khéng khéi phuc dwoc nén can thin truée khi
quyét dinh xéa.

* Nghiém cam SV xéa chirong trinh ma khéng dwoc sy dong y ciia GV huwdng
dan.

9.4. Chinh sira chwong trinh gia cong.

Nhén phim mili tén, chuyén trang di chuyén con tré dé tim 16i, nhap tir can
thay thé nhdn ALTER dé thay thé, nhan INSERT dé chén vao dang sau con tro.
Nhan CAN dé x6a ki tu trén bd nhé dém khi dang thao tac nhap.

Nhan DELETE dé xoa tir tai vi tri con tro.

Nhéan EOB nhan DELETE d¢ x6a ca cau 1énh.

Nhan tir 1énh can tim nhan phim mém SRH c¢6 mili tén 1én hodc xudng dé tim
nhanh.

DOOSAN - FANUC i Series

0pBRR2 ;

TA1 Ma6 ;

G7@ GL5 GHA HB Y@ ;

5888 MA3 ;

G43 HB1 Z5@. ;

GA1 Z-6.5 FiBA. 5

G42 ¥-15. Y@ D1 ;

GA2 H@ Y15. Ri%. ;

GA3 X7.726 ¥17.143 R15. ;

01 ¥---Y---Z---F--0--8--T---

Vi du: Nhan GO1 chon SRH mili tén 1én dé tim phia trén, miii tén xuéng dudi

dé tim phia dudi.
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Nhéan [OPRT] nhan [EX-EDT] chon [COPY] ;[MOVE] ;]MERGE] dé thuc hién
copy, di chuyén, chén mot doan chuong trinh lga chon hodc ca chuong trinh

(tham khao thém ¢ GV).

10. MO PHONG, CHAY THU

Muc dich cua kiém tra 1a xem duong chay dao trén cac hinh chiéu dd dung
chua dé tranh sai hong, tai nan trong qua trinh gia cong.
Chii y: Dé sir dung chikc ndng ndy mdy can phai dwoc khéa tranh xdy ra cdc tai
nan dang tiéc!
Budc 1: Goi chuong trinh can kiém tra mo phong tir ché do EDIT.
Budc 2: Pua truc Z vé vi tri thay dao dé khoa truc:
Chon MDI nhdp G91G30Z0. <EOB> — <INSERT> — (CYCLE START).
Khoéa cac truc.
Xoay 6 khoa sang trai dé khoa truc Z; xoay sang phai dé khoa toan bo cac truc.
Budc 3: Chon MEMORY nhén phim CSTM/GRP.
Tai bang PARAMETER thiét 1ap cac thong s6 ving d6 hoa.
Nhén [GRAP] (phim mém) nhan (CYCLE START).
Quan sat dudng di ctia dao dé kiém tra.
* Kiém tra DRY RUN nham rat ngin thoi gian kiém tra, bat cong tic { DRY
RUN} ON.
Chu y: Néu kiém tra mo6 phong bang DRY RUN thi téc do di chuyén rat 16n nén
can phai rat can than.
11. TAT MAY
Chii y: Khi tit mdy phdi chdc chan la da dwa hét dung cu ra khéi may, di duwa
ban mdy vé vi tri can bang, dwa RAPID, FEEDRATE vé 0% va da dong cira.
Budc 1: Dong nut tit khan cip (EMERGENCY OFF)
Budc 2: Nhan phim (NC OFF).
Budc 3: Vin tit cong tic ngudn chinh sau may.

Budc 4: Tat nguon dién chinh vao may.
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12. VE SINH CONG NGHIEP
12.1. V¢ sinh dung cu, thiét bi, mdy

12.2. V¢ sinh noi lam viéc
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BAI 8: GIA CONG PHAY CNC
Muc tiéu:

+ Trinh bay duoc cac yéu cau ky thuat khi phay.

+ Vén hanh dugc may phay CNC dé gia cong diing qui trinh qui pham, dat cp
chinh xac 8-6, o nham cap 7-9, dat yéu cau k¥ thuat, dung thoi gian qui
dinh, ddm bao an toan cho nguoi va may.

+ Phan tich dugc cac dang sai hong, nguyén nhan va bién phép phong ngtra.

+ Ren luyén tinh ky luat, kién tri, can than, chu dong va tich cuc trong hoc tap.

N0i dung chinh:
1. PHAY MAT PAU.
1.1. Phay mit diu nhé:

Khi phay mit dau véi kich thudce nho ta lwa chon dao 16n hon kich thudc
mit dau can phay sau d6 1ap trinh bang cac 1énh 1ap trinh co ban
Vi dy: Phay mit dau chi tiét c6 kich thuéc 15x20x30
Chon dao ¢6 duong kinh ¢20:
Chuong trinh gia cong:
O0001(PHAY MAT DAU)
N100 G21
N102 GO G17 G40 G49 G80 G90 -|-W '-‘Hj
N104 T1 M6
N106 GO G90 G54 X40. Y7.5 S2000 M3
N108 G43 H1 Z50. M8 20
N110 Z2.
N112 G1 Z0. F30.
N114 X20. F400.
N116 XO.
N118 X-20.
N120 GO Z50.
N122 M5
N124 G91 G28 Z0. M9
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N126 G28 XO0. YO.

N128 M30

1.2. Phay mit ddu lén:
Khi phay mat dau co kich thude 16n ta dich dao 1 khoang nho hon dudng

kinh cua dao dé phay duoc hét mat dau

Vi du: : Phay mat dau chi tiét co kich thudce

120x160x30

Chon dao phay mit dau c6 dudng kinh @60: W

_|_
120

Chuong trinh nhu sau:
O0001(PHAY MAT DAU)
N100 G21 160
N102 GO G17 G40 G49 G80 G90

N104 T1 M6

N106 GO G90 G54 X-146. Y60. S1000 M3

N108 G43 H1 Z25.

N110 Z10.

N112 G1 Z0. F30.

N114 X116. F400.

N116 Y20.

N118 X-116.

N120 Y-20.

N122 X116.

N124 Y-60.

N126 X-146.

N128 GO Z25.

N130 M5

N132 G91 G28 Z0.

N134 G28 XO0. YO0.

N136 M30

2. PHAY BAC, CONG, CUNG
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2.1. Phay mat bac :

St dung céc 1énh lap trinh co ban va chuwong trinh con dé phay
Cht y str dung 1énh bu ban kinh dao

2.2. Phay mat cong

St dung céc 1énh 1ap trinh co ban va chuong trinh con dé phay
Cht y str dung 1énh bu ban kinh dao

2.3. Phay cung tron

Str dung cac 1énh 1ap trinh co ban va chuong trinh con dé phay
Chu y st dung 1€nh bu ban kinh dao

3. PHAY THEO BIEN DANG.

3.1. Phay mat ngoai

St dung céc 1énh lap trinh co ban va chuwong trinh con dé phay
Chu y str dung 1€nh bu ban kinh dao

3.2. Phay mat trong

St dung céc 1énh 1ap trinh co ban va chuong trinh con dé phay
Chu y str dung 1€nh bu ban kinh dao

4. KHOAN LO.

4.1. Chu trinh khoan 16 G81 (ndng)

4.2. Chu trinh khoan 16 G83 (sau)

5. Tard

5.1. Lap trinh voi buoc ren (J)

5.2. Lap trinh voi luwong chay dao (F)
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100

Bai tap tong hop:
I (A [ IO R I -t
35 30
~R8 | . |9 R
6,
20 20 =
8{ 2 ren M10 / —U‘_')
15

Phay chi tiét nhu hinh vé:

Str dung cac dao nhu sau:

Trinh tu thwe hién :

Dao T1: dao phay ngon ©20

Dao T2: dao phay ngon ®10

Dao T3: mii khoan tam
Dao T4: mui khoan ®8,5
Dao T5: muu taro M10

Budc 1 : Chon goc phoi.

Trong bai tap nay gbc phoi duoc chon nhu hinh vé

Budc 2 : Tinh toan toa d6 cac diém theo phuong X, Y cua chi tiét

Vitri | Phuong X | Phuong Y | Vi tri Phuong X Phuong Y
Diém .2

W 0 0 Piém 7 35 45

?“’m 85 0 Diém8 |35 60

?“’m 100 15 Piém9 |8 60

Piém | 100 52 Piém 10 |0 52




195

Vitri | Phuong X | Phuong Y | Vi tri Phuong X Phuong Y
3

4Biém 92 60 Piém 11 |20 20

?iém 65 60 Piém 12 |80 20

?iém 65 45 Diém 13

Budc 3 : Sir dung cac 1énh ndi suy va cac chu trinh dé lap trinh gia cong. Nén st
dung chu trinh con dé€ gia cong chi tiét
Chwong trinh gia cong :

Chuong trinh chinh:

01234 7

GO0 G40 G49 G80 G90 A

T1 MO06 (dao phay ngon ©20) R E— —t
975600 MO3 EHE R
GO0 G43 H1 Z200.0 TI TR TI
GO0 X-25. Y-25. | |

Z2. Y

M8 I 9 8 5 4
GO01 Z0. F30. 110 3
M98 P0001 L16 7 6

GO0 Z50.

MO5

e, @
T2 M06 (dao phay ngén ®10) 11 12 | 2
G97 S2000 MO3 W /
GO0 G43 H2 2200.0 - A
G00 X-10. Y-10. 1

Z2. Str dung dao phay ngon @20 dé phay tho

M8 bién dang chi tiét can gia cong. Khi gia cong
G01 Z0. F30. thd chi ¥ dé lugng du gia cong tinh bang
M98 P0002 L16 cach su dung thém gia tri lugng du gia cong
GO00 Z50. vao gia tri cai dat ban kinh cua dao.

MO5 Vi du: Luong du gia cong tinh cho cic bé
MO1 mit can gia cong theo phuong X, Y 14 0,2.
T3 M06 (Miii khoan tdm) Khi cai dao 20 theo duong kinh ta cdng 0,2
G97 S1000 M03 vol ban kinh R=10. Nhap “10,2” vao cot
GO0 G43 H3 Z200.0 GEOM(D)

GO00 X20. Y20. - Str dung dao phay ngén @10 dé phay tinh
M8 bién dang chi tiét can gia cong

G98 G83 Z-20. Q2. R5. F50. Nhép “5.0” vao c6t GEOM(D)

X80. Y20. - SUr dung miit khoan ®8,5 khoan thung chi
MO5 tiét

G80 dé taro M10
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MO1 Khéng cai miii khoan theo duong kinh
T4 M06 (Miii khoan ®8,5) Nhap “0.0” vao cot GEOM(D)
G97 S1000 MO3 - Sir dung miii taro M10 d¢é taro ren
GO00 G43 H4 £200.0 Khong cai miii taro theo duong kinh
G00 X20. Y20. Nhap “5.0” vao cot GEOM(D)
M8
G98 G83 Z-20. Q2. R5. F50.
o e OFFSET 02022 Noe
G80 NO. GEOM(H) WEAR(H) GEOM(D) WEAR(D)

1 0000 QAL ] 10 200 0000
MO1 . 002 0306 0000/ 5000 0000
T5 M06 (miii taro M10) 003 40.019 0.000 0.000 0.000
G97 S200 M03 004 -20.560 0.000 0.000 0.000
G00 G43 H5 Z200.0 x; g-ﬁ g-ﬁ g-ﬁ g-ﬁ
GO0 X20. Y20. L 'I}:{H:H} D:{H:H]' 'I}:{H:H} 'I}:{H:H}
M8 008 0000 0000 o000l 0000
(98 G84 Z-18. R5. F300. ACTUAL POSITION (RELATIVE)
X80. Y20. X 350350 Y 245 435 Z 120 400
MO5
M30

Chu y: Khi str dung chu trinh ta r6 thi
Chuong trinh con : F = (Budc ren) x (Toc do truc chinh)
00001 ;
G91 GO01 Z-1.0 F30. Trong bai tap nay khi phay tho ta st dung
G90 GO01 G42 D1 X0 YO F100. |lénh G42 — bu ban kinh dao, bu phai nén dao
GO01 X85. YO. phaichaytt W -1 -2 — ... - 10> W
X100. Y15. Khi phay tinh ta sir dung 1énh G41 — bu ban
X100. Y52. kinh dao, bu phai nén dao phai chay tt W —
G03 X92. Y60. R8. F80. 10 59— ...>1->W
GO01 X65. Y60.
X65. Y45.
G02 X35. Y45. R15.
GO01 X35. Y60.
X8. Y60.
GO03 XO0. Y52. R8.
G01 XO0. YO.
GO01 G40 X-25. Y-25.
M99
00002 ;
G91 GO01 Z-1.0 F30.
G90 G01 G41 D2 X0 YO0 F100.
G01 XO0. Y52
G02 X8. Y60. R8
G01 X35. Y60.
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X35. Y45.

GO03 X65. Y45. R15.
G01 X65. Y60.

X92. Y60.

G02 X100. Y52. R8.
G1 X100. Y15

X85. YO.

XO0. YO.

GO01 G40 X-10. Y-10.
M99

6. PHAY MAT 3D PUQC LAP TRINH BANG PHAN MEM CAD/CAM:
Str dung phan mém CAM dé POS ra chuong trinh NC. Nhap chuong trinh

NC vao trong may sau d6 diéu chinh may gia céng.

Cac phan mém CAM hay s dung nhu: MASTERCAM, PRO ENGINEER,

DELCAM, CIMATRON, ...

C6 thé dung cac phan mém CAD dé thiét ké chi tiét sau d6 chuyén sang cac

phan mém CAM d¢é 1ap trinh. Cac phan mém CAD hay sir dung dé thiét ké 3D

nhu: AUTOCAD, SOLIDWORKS, INVENTOR, ...

6.1. Huéng dén lap trinh phay CNC v6i Mastercam

Sau khi thiét ké xong — Luu két qua

— Chon diém nhin 3D: PeH

— Chon may: “I ldn” —Vao Machine Type — Mill —» Default —

= EE Machine Group-1
=11 Properties - Generic Ml

o [ﬁ Files

b @ Tool settings
o Stock setup
s Safety zone

1. Xac dinh phoi: “/ lan” — Chon Stock setup — Xuit hién hop thoai — Chon

Select corners ... — chon 2 diém chéo nhau cta hinh chir nhat dé xac dinh phoi

— Nhap chiéu cao phdi theo Z — chon

2. Xac dinh phuong phap gia cong
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— Vao Toolpaths — Pockets ... (Phay héc) — dit tén chuong trinh

Enter new NC name

CrhmcamsiMILLANEY

CNC |

([ %]l ?] hodc dé mic dinh — xudt hién hop thoai, chon

vao bién dang héc — chon —» xudt hién hop thoai
]

Pocket (Standard)

ml Packeting parameters | Roughing/Finishing parameters
3 ToolMame Dia. Corrad.  Length  #Fl Tool name: ‘ 20, FLAT ENDMILL |
Tool #: Len. offset:
Head # Dia. offgat:
Tootdie 900 Carmer radius:
Vung chon dao
pindle direction:
Feed rate: Spindle speed:
Plunge rate;: Retract rate: |:|
[] Force tool change Fiapid retract
< | > Comment
Riight-click for options
: :
Ol To batch m| [ Penes. | [ Connedtest |

[vI[®][?2]

+ Tool —» Bam phai chudt trén vung chon dao — Chon Create new tool ... —>

xuét hién hop thoai cac loai dao — Chon loai dao End mill —» Xuét hién céac lua

chon khai bao céac thong so cua dao
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Define Tool - Machine Group-1 E|
T T T Quan trong nhat la thong s6 duong kinh
-
SR S (Diameter)

Halder () Raough A , \ ’

100 . O Firish * Tiéu chi chon dao: theo dudng kinh
Helder dia. |~ @ Both . ,
00 | 4o Diemeter dao, chiéu dai dao chi c6 tinh chat mo

Ovwerall 10.0 .
0.0 phong

Shoulder 7 1. Cat hét cho can cat sau mot lan di

Flute
B0.0 i 2
| chuyén
*‘Dimlf 2. Cat duogc cung 1om
5.0 ‘A 2
Profile 3. & tiéu chuan
@ Auto (O Custom file O Custom level , ‘. s
4. SO lugng dao: toi thiéu
| * Cho truéc bang dao theo may:
(v ][ %][ 2]

Vi dy: nhap Diameter : 8, cac thong s6 chiéu dai — nhap hop Iy —

Tool Settings Modified 3

Current Toal Settings Modified

In arder to conform ta your curent Machine Def # Control Def parameters,
some of this tool's zettings have been changed. Any values that have been
changed to meet theze settings will be shown in italics.

Turn off warning for seszion...

lan dau chon dao s€ xuat hién hdp thoai nay,

chon Turn off .... — —> tai Tool #: dao s ? trén may, Head #: dao thudc
6 dao sd ? trén may, Len. Offset: vi tri trong bang offset dé ngudi van hanh méy

nhap thong tin chiéu dai dao, Dia. Offset : vi tri trong bang offset dé ngudi van

7
A

hanh may nhap thong tin duong kinh dao. Khai bao vi tri dao trén may, thong so6
hiéu chinh (bu trir) theo chiéu dai dao va duong kinh dao, VD: 3

+ Feed rate: budc tién dao theo phuong XY, VD: 200 mm/p

+ Plunge rate: budc tién dao theo phuong Z, VD: 50 mm/p

+ Spindle speed: tbc do quay cua dao, VD: 2500 vg/p

* Chon Linking Parameter
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Pocket (Standard) [‘5_<
Toolpath parameters | Pocketing parameters | Fioughing/Finishing parameters
O |:| tachining direction

@ Climb ) Conventional

Tip comp Tip
[ Fietract. ] |I25 o | follcliter Sharp w
i around carmers
O Absalute @ Incremental Wi

| tolerance

[ Feed plane... ] |5-D
‘ () Absolute (8 Incremental X stock to leave

Z stock to leave

il

[Top of stock...] |D-D |
@ absolute () Incremental [] Create additional finish operation

[ Depth... ]|U-U |
(&) Absolute () Incremental

Pocket type: Standard v | i O

0

v ][ % ][ 2]

+ Retract: khoang cach mat phang i dao so véi mit phang phoi (1a vi tri sau
khi cét xong, dao rut Vé), VD: 5mm

+ Feed plane ...: khoang cach mit phang an toan so véi mit phang phoi (13 vi tri
trén phoi duoc tinh 1a da cat), VD: 2mm

+ Top of stock ...: mit phang phoi, bang 0 mm

+ Depth: chiéu siu can cat (theo ban v&), VD: -4mm

** Depth cut — Néu chia thanh nhiéu 16p cat — danh dau va chon vao Depth

cuts — xuét hién hop thoai

Depth cuts rz|
Mas rough step 50 Diepth cut order + MaX rough ceen Chiéu Séu méi lép Cét
# Finish cuts EI ©bypocket By denh thO, VD: 1mm
Finh step + # Finish cut: s6 1an cat tinh, VD: 1
] Keep tool down [ Tapered wals . . . A A z . .
N ] + Finish step: chi€u sau cat tinh, VD:

] Subprogram I:I 0 . 2 m m

(%]l 2]

* Chon Roughing
Xuat hién hop thoai
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Pocket (Standard) E

Toolpath p ' Packeting p T Raughing/Firishing parameters

Rough Cutting method:  ZFigzag

B

Constant Parallel Spiral ~ Parallel Spiral,  Morph Spiral High Speed One W

Overlap Spiral Clean Comers v
< b3
Stepover percentage | 790 [ Minimize tool burial .
Stepover distance 6.0
Roughing angle 0.0
Finizh Overide Feed Speed
Passes Spacing Spring passes  Cutter compensation [] Feed rate
1 25 0 computer ¥ [ Spindle speed
Firish outer boundar
A ouesoudey
[T Start finish pass at clasest entity [ Machine finish passss only at final depth
[ Keep toal down [ Machine finish passes after roughing all pockets O

+ Chon kiéu chay dao, VD: Parallel Spiral (song song, xoan 6c)

+ Stepover percentage: % luong dich dao ngang (nén chon <50%)

+ Stepover distance: khoang cach dich dao ngang, 1a khoang cach gitra hai tam
dao (<Ryao)

VD: Néu Stepover distance: 3mm thi Stepover percentage: 37.5% va nguoc lai

N2

* Xem mo phong

Toolpaths | Solids | At .2 .
chon biu tuong Verify ...

v ik SRl ¥ ? )
. Xuat hién giao dién xem mo phong — Chon cac
== [El WV A Verify selected operations o 8 ’ p & :

& BB Machine Group-1 thong s6 xem mo6 phong va mo phong —

EI_|],|_ Propetties - Generic Mil
BE

----- ¥ Tool settings

----- Stock setup ook sk sk ’ A B - A

e ﬁ Safety zone Tuong tu cho budc 1ap trinh ti€p theo
EI---%S Toolpath Group-1

E_ﬁ' 1 - Packet {Standard) - [WCS: TOR] - [Tpl
o T Parameters

~ @ #3-M3.00 ENDMILL1 FLAT -
: ' Geometry - (17 chains)
LB Toolpath - 53.4K - CHC 1N - Program




7. HIEU CHINH VA XUAT CHUONG TRINH QUA MAY PHAY CNC

202

Céng viec | Truyén tai dir liéu NC tir PC sang CNC

STT | Cac buéc Cé | Khong

1 | Chuan bj méi truong lam viéc cho may phay CNC.

2 | G4 phoi, dao va can chinh.

3 | Xé4c dinh gbc toa do cho chi tiét gia cong trén may phay CNC.

4 | Po dao thanh phan.

Chuéin bi trén may phay CNC:

g | Biam EDIT — PROG — OPRT — Bam nat tam giac dé 1at tim
va chon F-INPUT — Nhap tén chuong trinh, VD: 01709 —»
EXEC.

Thao tc trn my tinh:

TRUYEN CHUONG TRINH BANG PHAN MEM NC LINK:

+ Khéi dong NC Link — Start NC Link — Close hop thoai trén

giao dién.

1o

) File Edit Utities Bookmarks ‘View ‘indow Help ==
REd @ 2o =[PP 6%%n|oa av TF

=l
6

a o
v

Ready Licenced wersion |Configuration : Faruc Lire 1 Cal 1
Giao dién phin mém

+ Vao File - Open — Tim va chon chuong trinh can truyén —

Open.

. <] .
+ Chon biéu twgng Send Code @ — Xuat hién hop thoai
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Send for "'FANUC’ configuration

Ready to send!
Start at line : |1 Display ON |V 'ONeCNG has HyE
Send Progress : I =
o n Settings X Cancel & Stat

—> Settings — Thiét 1ap cac thong sd truyén

Send Settings x|

v =OM/OFF

Saftware
Handshake

™ Start at machine

Cormm Part: Icgm 'I Diata bits: I? 'I
Baud rate: IQEDD 'I Parity: IE"v"EN vI

Stop bits: |2 'I

I~ DTR/DSR [~ RTS/CTS
Hardware Hardware
Handshake Handshake

e Start at computer

Firzt Lines

Last Lines

K I { K 31

Timing
Line delay [mzec]

Faormating

|gnaore line prefix - I[

[

¥ Remove spaces

Add ta end af line -

— Chon Start At Computer —» Ok — Start — Pgi — Xong.

x Cancel V/ 1]

Keét thiic cong viéc.
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