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CHUONG 1

TONG QUAN VE CONG NGHE CAD/CAM - CNC

I. Téng quan vé CAD/CAM

Nhitng ndm cudi th€ ky 20, cong nghé CAD/CAM di trd thanh mot linh vuc dot phd
trong thiét k&, ché tao va san xuat sdn phdm cong nghiép. CAD (Computer Aided Design) 1a
thi€t k& trg gitip bing mdy tinh. CAM (Computer Aided Manufacture) 1a sdn xuét véi sy trg
gilip clia mdy tinh. Hai lanh vic nay ghép ndi vdi nhau da trd thanh mot loai hinh cdng nghé
cao, mot lanh vuc khoa hoc téng hop cla sy lién nganh Cd khi — Tin hoc — Pién ti — Ty
dong héa. Clung vdi sy phat trién clia khoa hoc mdy tinh, CAD/CAM di dugc nhan thitc va
chip nhan nhanh chéng trong cong nghiép (cong nghiép dét — may, cong nghiép nhua, cdng
nghiép cd khi ché& tao ...) vi n6 12 hat nhin chinh dé€ sdng tao va sdn xuat sdn phdm, d€ ting
ning xuat lao dong, gidm cudng do lao dong va ty dong héa qud trinh sdn xuit, ning cao do
chinh x4c chi ti€t va dat hiéu qua kinh t& cao.

Cong viéc chuin bi sdn xuit ¢ vai trd vd cling quan trong trong viéc hinh thanh bat ky
mot sadn phdm co khi ndo. Cong viéc niay bao gdm cdc khau chuin bi thi€t k& (thi€t k& két
cdu sdn pham, cdc ban vé& 1ip chung clia sdn pham, cdc cum mdy...), chudn bi cong nghé
(ddm bdo tinh ning cong nghé clia k&t cdu, thi€t 14p quy trinh cong nghé), thi€t k& va ch&
tao cdc trang bi cong nghé va dung cu phu ... k&€ hoach héa qu4 trinh sdn xuat va ché tao sdn
phdm trong thdi gian 4 dinh.

Ngay nay khoa hoc kj thuit phét tri€n nhu vii bdo doi hdi ngudi k§ su phii khong
ngitng nang cao lugng thong tin trong ta't cd cdc khiu clia qud trinh chudn bi sdn xuit. Theo
cdc nha khoa hoc di phan tich thi tinh hinh thi€t k& hién nay cho thdy 90% khdi lugng thdi
gian thi€t k& 12 d€ tra ctfu s liéu can thi€t cho viéc tinh todn , chi c6 10% thdi gian gianh cho
lao dong sdng tao va quyét dinh. Cho nén khodng 90% khdi lugng cong viéc trén c6 thé thuc
hién bing m4y tinh dién t hoic mdy vé ty dong. Viéc lam nay vira chinh xdc hon, vira chit
lugng hon.

Trong sdn xudt hang loat nhd, do dic di€m 1a s6 lugng chi tiét trong loat it , s& chiing
loai lai nhiéu cho nén khéi lugng thdi gian chudn bi cho sdn xuat rit 16n, ma dang sdn xuat
nay hién dang chi€m wu thé€ trong nén kinh t& thi trudng hién nay. Tat ca di€u d6 phdi doi héi
tao ra phuong phap thi€t k&€ mdi nhd mdy tinh dién ti.

CAD/CAM 1a mot linh vyc nghién citu nhim tao ra cdc hé thong ty dong thi€t k& va
ch€ tao. N6 diing may tinh dién ti d€ thuc hién mot chifc ning nhat dinh dé thi€t k& va ché
tao san pham. Ty dong héa ché tao 1a ding mdy tinh dién ti d€ k& hoach héa, diéu khién
qué trinh sdn xuat, diéu khién qu4 trinh cit got kim loai va ki€m tra nguyén cong gia cong.

CAD/CAM két ndi v6i nhau tao ra moi quan hé mat thi€t giita hai dang hoat dong 1a
thi€t k&€ va ch€ tao ma ldu nay ngudi ta coi 1a khdc nhau va khong phuc thudc vao nhau. Ty
dong héa thiét k& 1a dung cdc hé thdng va phuong tién tinh todn gitp ngudi ky su d€ thiét k&
md phdng, phan tich va t8i wu héa gidi phdp thi€t k&. Phuong tién bao gdm mdy tinh dién t,
cdc may v&, may in, thiét bi duc 16 bing ...phuong tién l14p trinh bao gdm chuong trinh mdy,



cho phép ddm bio giao ti€p v6i mdy vé va cdc chuong trinh ng dung d€ thuc hién chifc
niing thiét k&.

Vi du: Chuong trinh ng dung c6 thé 13 chuong trinh phan tich Iyc va #ng suat trong két
cdu, chuong trinh tinh todn dic tinh dong Ivc hoc clla mdy hoic chuong trinh gia cdng chi ti&t
trén mdy diéu khién theo chudng trinh s6 NC hay CNC .

MOdi mot hang, vién nghién cttu hodc co s& sdn xuat cé nhitng tip hdp chuong trinh ng
dung khic nhau tuy thudc vao diéu kién sin xuat ...

Hé thong CAD/CAM 13 mdt sdn phdm cia CIM (Computer Integrated Manufacturing).
Hé thdng nay dugc quin 1y va diéu hanh dua trén co s& dit liéu trung tim, hé thdng con duge
diing @€ 1ap k& hoach , bi€u db , dua ra cdc chi dAn va thong tin ddm bio muc dich k& hoach

sdn xudt ciia nhad mdy... Mo hinh hé thdng nhu sau:

CIM (COMPUTER INTEGRATED MANUFACTURING)

Nhu ciu » Du bio ™ Y tudng
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MRP II » PP » CNC, Robots » Dong goi
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Hinh 1.1 CAQ Khach hang

CAD  Computer Aided Design Thiét k&€ v6i sy trg gitp cia MTDT
CAE Computer Aided Engineering Phan tich k¥ thuét véi sy trg gitp cia MTDT

CAPP  Computer Aided Process Planning ~ Lap phudng 4n ché tao vdi su trg gitip cda MTDT
CAM  Computer Aided Manufacturing Ché€ tao vdi sy trg gitap clia MTDT

CNC Computer Numerical Control M4y cong cu diéu khién bing chuong trinh s&
CAQ Computer Aided Quality Control Ki€m tra chat lugng véi sy trg gitip cia MTDT
MRPII  Manufacturing Resources Planning  Hoach dinh ngudn lyc sdn xuét

PP Production Planning Lap k& hoach sdn xuat



1. Lich st phat trién cia CAD/CAM

Lic diu CAD/CAM la hai nganh phat trién tdch biét nhau, doc 1dp vdi nhau trong
khodng 30 nim. Hién nay ching dugc tich hdp thainh mot hé, trong dé thi€t k& cé thé lya
chon phuong 4n t8i wu va qud trinh sdn xud't c6 thé dugc gidm sat va diéu khién tir khau dau
dé&n khau cudi.

Phin mém CAD d4u tién 13 SKETCHPAD xuit hién vao nim 1962 dugc viét bdi Ivan
Sutherland thudc truong ky thuidt Massachusetts (MIT — Massachusetts Institute of
Technology). Hién nay trén thé gidi ¢4 c6 hang ngan phan mém CAD va mdt trong nhiing
phin mém thi€t k& ndi ti€ng nhit 12 AutoCAD. AutoCAD phién ban diu tién (Release 1)
dugc cong bo thang 12 — 1982. Cho d&€n nim 1997 thi da c¢6 phién ban tht 14 (Release 14).
T nim 2000 d€n nay, gin nhu mdi nim déu c6 ra ddi phién bdn méi.

Ciing nhu hé CAD, hé CAM dudc phat trién ng dung dau tién tai MIT cho cdc mdy
gia cong diéu khién s& CNC (Computer Numerical Control) biing mdy vi tinh vao diu nhitng
nam 70.

Hé tich hgp CAD/CAM ra doi vao giita nhitng nam 70 va80.
Dudi day 1 sd dd phat trién cia hé thong CAD/CAM:

: ~ _G_| M_ ~ : M Mumencal control
: T = CNC  Numerical control with inte-
' | CAD / CAM | grated computer
. =
i CAD _ FMS  Flexible manufacturing sys-
i | = tem
; FMS _—: CAD Computer aided draw-
: | CNC . ing/design
NC | CAM Computer aided manufactur-
1 ing
i i X . 1 - CIM ]L:c_qmp uter i_nlteglrme_d mc?dnu—_
1050 1960 1970 1950 1990 = ctiL:;Tjﬂ uf: th,.ia,:gnmg' e
[= clis

2. DPinh nghia cac cong cu CAD/CAM
a) binh nghia cong cu CAD

P& tao thanh mét sdn phgm hoan chinh cin thyc hién hai cong doan chinh 1a: thi€t ké&
va ché tao.

O cong doan thi€t k& trén cd s§ thu thap thong tin, x& 1y dif liéu va k&t hop véi khi
niing sdng tao ngudi thi€t k&€ phan tich todn bo tAp hop cdc phuong 4n va chon ra mot phuong
dn thi€t k€ t3i uu.

D&i v6i sdn phim c6 ciu triic phitc tap, ddi hdi nhitng chi tiéu cao vé thong sd k¥ thuat
ciing nhu kinh t& , d€ dat dudc gidi phdp tdi uu, trong nhiéu trudng hop cong viéc thi€t k& va



ché tao khong thé thuc hién mot cdch hoan chinh bdi nhitng phuong phdp va cong cu thong
thudng.

Thiét k& véi sy hd trg clia mdy tinh dién ti - CAD la sy @ng dung cé hiéu qua cdc
phuong tién cong nghé cda k§ thuit tin hoc , dién tir ... d€ gidi quyét cdc cong viéc lién quan
tdi cong viéc thi€t k&.

Qud4 trinh thi€t k&€ n6i chung bao gdm viéc xdc dinh va md t4 cdc gidi phdp k§ thuit cu
thé thda man ta't cd cdc yéu cau ky thut . chi tiéu kinh t&€ va c6 thé phan chia 1am 6 giai
doan chinh (hinh 1- 2).

Viéc st dung cong cu tin hoc va dién tif trong cong viéc thi€t k& -thi€t k& véi su trg
gitip ctia may tinh dién tit (CAD) c6 thé chia thanh bon cong doan chinh bao gdm:

- M6 hinh héa hinh hoc
- Tinh todn k¥ thuat
- Thi€t k€ t6i wu

- Lap tai liéu k§ thuat tw dong tir md hinh da dugc thi€t k&

X4y dung nhiém vu thi€t k&

Thi€t ké tdng thé
AutoCAD
. Cimatron
R e e GEOMETRIC )
Thiét k€ chi tiét MODELING PRO engineer
Sap 86
Tinh todn phan tich ANALYSIS Nastran
Ansys...
—y Sap 86
Thi€t ké to1 uu OPTIMZATION Nastran
v DRAFTING)
Lap tai liéu thi€t k& (VIEWS AND AutoCAD
DRAWINGS Cimatron
PRO
Hinh 1- 2

* M6 hinh hinh hoc: Ung dung hé thng CAD d€ phat trién viéc mo td toan hoc clia cic
vat th€ hinh hoc. Cdc m6 hinh hinh hoc nay dudc luu trit trong hé c¢d sd dit liéu (trong bd nhd



mdy tinh) cho phép ngudi st dung bi€u di&n hinh 4nh ctia mo6 hinh trén céc thi€t bi d6 hoa va
thy hién cdc thao tdc dung hinh.

* Tinh todn phan tich k¥ thuit: sau giai doan thi€t k& md phdng hinh hoc, vat thé hinh
hoc va mé hinh hinh hoc clia clia d6i tugng thi€t k€ cin phdi dudc tinh todn phan tich (d€
ddm bdo cac thong s6 ky thuit), vi du: ki€m tra dd bén, bi€ dang, qui trinh trao d&i nhiét.
Qud4 trinh tinh todn phan tich k§ thuat dugc thyc hién thong qua cdc phan mém, vi du : phan
mém tinh todn phan tich theo phuong phdp phan ti hitu han; phan mém thié€t k& dong hoc;
phan mém khio sit cdc qud trinh truyén nhiét....

* Lap tai lidu thi€t k& ty dong: Pay 13 cong viéc thé hién két qua thi€t k& - ty dong tao
cdc hinh chi€u, tao bdn vé k§ thuat bao gdm c4 ghi kich thuc tir m6 hinh 3D da dugc thiét
k€.

b) Dinh nghia cong cu CAM
Thuc hién quy trinh sdn xudt v6i sy trg gidp clia may tinh dién tif 12 st dung mdy tinh

dé 1ap k€ hoach sdn xudt va diéu khién sdn xudt. So d6 cdc linh vuc tng dung trong hé
CAM c6 thé dugc bi€u dién theo s6 do trén hinh 1- 3.

CAM
LAP KE HOACH PIEU KHIEN QUA
SAN XUAT TRINH SAN XUAT
€059 dirlicu cong nghé *| Piéu khién chit lugng sin phaim
Tiéu chuin héa cdc nguyén cong [* > Piéu khién xudng
Lap trinh gia cong ) | Gidm sdt cdc qud trinh sdn xuat
PRI . ~ . | Diéukhién qua trinh sdn xuit
Sap x€p day truyén san xuat
. - ~ ] ' Pi A Kkhi 2 . . R
Dy tinh gid thanh san pham ) ieu khi€n cdc mdy NC va CNC
Lap k& hoach sin xudt . bicu khién kho vat tu va cong cu
Piéu khién cdc tay may ngudi may
*| Biéu khién cdc thi€t bi van chuyén
Hinh 1- 3




Lap k& hoach sdn xuat dudc thuc hién & vin phong cho cic cong viéc cu thé sau diy:

- Ty dong héa thi€t k€ quy trinh cong nghé, c6 nghia 12 hinh thanh cic trinh tv nguyén
cong dé gia cong chi ti€t cu thé. Mudn thuc hién dude cong viéc nay, ngodi cdc dif liu vé
hinh hoc (bén CAD cung cdp), con can cdc dit liéu vé cong nghé nhu: thong s k§ thuat cla
mdy, thong s6 vé dao cit, thong sd vé ga ldp, thong s6 ch& dd cit va tiéu chuin hod cdc
nguyén cong.

- Ty dong lap chuong trinh gia cong cho may diéu khié€n theo chuong trinh s&. Ngon
ngit 14p trinh cia CAM 1a APT (Auto matically Programed Tool). VGi APT ngudi 1ap trinh c6
thé x4c dinh hinh dang dung cu, dung sai, y&u t& hinh hoc chuyén dong dung cu.

Nhugc di€m ctia APT 1a thdi gian tinh todan 16n cho nhifng chi ti€t don gidn. Uu viét 16n
nhi't ciia APT 13 né di trd thanh chudn cho th& gidi rong 16n ctia may NC.

Hé CAM dugc st dung rong rdi § Viét Nam la MILL-CAM, LATHE- CAM

- Ty d6ng héa 1ap cdc dinh mitc ky thuit d€ thuc hién tirng nguyén cong cong nghé.

- Tu dong 1&én k& hoach nhu ciu vé co s3 vat chit, mua ban thinh phim va nguyén vat
liéu.

- Ty ddng 1ap k& hoach sdn xuit c6 xét téi yéu cau va diéu kién cu thé.

Viéc diéu khi€n qud trinh sdn xuat dugc thuc hién dudi mit bing phian xuéng cla xi
nghiép hay nha may. Bao gdm cdc cong viéc diéu khién tu dong cdc trang thi€t bi nhu mdy
cong cu, diy chuyén sidn xuit, robSt van chuyén, robst cap phoi, 14y chi tiét...; diéu khién,
giam sat hoat dong clia xudng nhu: chit lugng sdn phim, cung cip vt tu, lvu kho ...

Trong tat cd nhitng cong viéc 4p dung clia mdy tinh dién tl trén day doi hdi c6 sy tham
gia clia con ngudi hoic d€ nhap dit liéu ddm bio cho chuong trinh 1am viéc hoic dé€ gidm sat
cdc k&t qua thuc hién.

¢) Dinh nghia cong cu CAD/CAM

T8 hop CAD/CAM 13 mdt hé thdng ma & d6 mdi lién két giita thi€t k& va ché tao dugc
hoan thién dya trén cd s§ sit dung thong tin va dit liéu cda qud trinh CAD tryc ti€p trong thi
tuc CAM. Nhu vay trdnh dugc sy hinh thanh mét cdch doc 1ap cdc dir li€u cho chuong trinh
clia mdy tinh trong linh vuc sdn xudt. M6 hinh cong cu CAD/CAM (hinh 1 — 4):

CAD CAM
C0SO0  |— .
DU LIEU SAN XUAT
Tinh todn phan tich, thi€t ‘ TRPNG
k& 81 uu TAM
CUA
HE THONG PIEU KHIEN QUA
V&€, soan tai li¢u k¥ thuat CAD/CAM |— > N ) .
TRINH SAN XUAT

Hinh1 -4



M&i quan hé CAD/CAM va ty dong héa sdn xuat thé hién trén hinh 1- 5 12 phin giao
gita 5 phan:

Cong cu thi€t k&

CAD/CAM

Cong cu san

Hinh 1- 5 xudt M6 hinh hinh
hoc
Mang lam .
hoa mdy tinh
Trong do6 :

- Mang lam viéc 1a cdc hé thdng td chifc sdn xudt, hé thong cung cAp vatliéu va nhitng
cong vi€c thuc hién trén san mdy, xi nghi€p.

- Cong cu san xuat nhu mdy CNC , Robot cong nghiép.

- Cong cu thi€t k&€ nhu mdy tinh, mdy vé& va cdc phin mén tng dung.

- M6 hinh hinh hoc 13 nhitng thuc thé hinh hoc co sé, dudc st dung trén ban vé ky thuat
hay trén man hinh mdy tinh nhu:

Piém (Point) — dugc mo ta bdi gia tri toa do

Pudng cong (Curve), bao gdbm cd doan thing (Line) — dugc md td bing chudi diém
hodc phuong trinh.

Mt cong (Surface), bao gdm cd mit (Face) — dugc mo ta bdi tdp hop diém (hoic lugi
dudng cong), hodc phuong trinh.

Khdi (Solid) — dudc dinh nghia bdi cdc mit cong bao quanh.

Hé CAD/CAM ky thuat da dugc ¢ng dung cho cd khi tir modt vai nim trude trong mot s§
linh vyc trong cong nghiép hang khong. Hé tich hgp CAD/CAM da c¢6 & Viét Nam la
CIMATRON, MASTERCAM, PROENGINEER, DELCAM, ANPHACAM, VISL

P& d4nh gid dudc tim quan trong cia CAD/CAM trong chu k¥ sdn xuit ching ta nén
phin tich cdc pham vi hoat dong khdc nhau va chifc ning tuong Gng d€ thuc hién viéc
nghién cttu va ch€ tao sin phim. Cic thé loai cong viéc va chifc ning cia ching trong chu
ky sdn xuat dugc thé hién trén hinh 1- 6.

Chu ky nay hoat dong theo nhu cdu clia khdch hang va thi trudng tiéu thu. Chu ky sdn
Xué't c6 thé thay ddi tuy theo yéu ciu ctia khach hang.



C6 trudng hop cong viéc thi€t k& 1a do khdch hang thuc hién cho nén nha may chi c¢6
nhiém vu ch€ tao sdn phadm da dudc thi€t k& do.

Trudng hgp thdt hai 12 nha midy ddm nhan ludn cd cong viéc thiét k€ va ché tao sdn
phdm. Tuy nhién néu téng quit ma ndi thi déu xuat phat tir y dd tao ra sdn phdm mdi. Dua
vio y db tao ra sin phaAm d6 mdi thi€t k& sdn phdm, hoan tit ban vé& .

Trén ban vé& san pham phai néu ré cdc yéu cau k¥ thuat can phdi ddm bao trong qud
trinh ché€ tao. Trén co s& cdc ban vé chi tiét phdi 14p quy trinh cong nghé ché tao sin phim
va 1ap k& hoach sdn xuit. D€ ché tao sadn phdm phai lap nhu cdu vé trang thi€t bi cong nghé
va cdc dung cu can thi€t. K& hoach sin xuat phai chi ro thdi gian va sin lugng xui't xuéng
trong thdi gian da dinh. Ti€p theo 1a cdng doan duwa vao sdn xuit, ché tao xong phai ti€n
hanh ki€m tra va th nghiém sidn phdm, cudi ciing 12 ban giao cho khdch hang.

Trong giai doan thi€t k& sdn phAm mdi, 4p dung mdy tinh dién ti cho phép tw dong héa
thi€t k&, in cdc bdn vé va tai liéu k§ thuat.

Ty dong héa thi€t Vé bing m4y tinh
k& . dién ti
Khdi niém sdn Thi€t k& sdn phim V& chi tiét
phim méi il g

A 4

A - X - , Tu dong hda
Nhu céu thi Nhu ciu trang K€ hoach héa kA; h ‘ i hé
N 1 PN , e € hoach héa
trudng thi€t bi mdi qué trinh san o X
< qud trinh san
xuat .
Y xuat
Ki€m tra chit San xudt sdn Lap biéu @b
lugng phim sdn xuat

A T j A 4

Ty dong hda Trang thi€t bi VA\e bicu dAO’ l%p lnlju
kiém tra chat diéu khién caunguyen vat licu
luong
Hinh 1- 6



Giai doan chuén bi cong nghé, nghia 13 thi€t k€ quy trinh cdng nghé va 1ap bi€u db sin
Xué't vdi sy trg gitip clia mdy tinh dién tif. Ngoaira mdy tinh dién t con c6 thé 4p dung diéu
khién qud trinh ch€ tao chi ti€t dung tay may, cic mdy diéu khién theo chudng trinh s&
(CNC). Cong doan cudi cing 1a ki€m tra va thit nghiém ciing c6 thé ty dong héa nhd may
tinh dién t.

Qua day ta thd'y hé thdng CAD/CAM déng vai trd quan trong trong nén sdn xuat hién
dai trong tuong lai, va dic biét 12 cdc linh vuc chuyén mén héa cao, ching han nhu viéc thiét
k& va ché tao cdc badn mach in thi ki€u lién k&t nay dudc st dung ngay cing manh. Tir hinh 1
-6 rd rang CAD/CAM bao trén hiau hét cdc dang hoat dong va chifc ning clia chu ky sdn
xuat. Trong cong doan thi€t k& va ché tao & cdc nha mdy hién dai, k§ thuit tinh todn phdi
phét huy tdc dung va 13 nhu cau khong thé thi€u dudgc.

II. Téng quan vé may cong cu diéu khién bing chuong trinh s¢ (may CNC)

J cdc mdy cit thong thudng, viéc diéu khién cdc chuyén dong cling nhu thay d6i van
toc clia cdc bd phan may déu dudc thuc hién bing tay. V&i cdch diéu khién nay, thdi gian
phu kh4 16n, nén khong thé ning cao ning suit lao dong.

D& gidm thdi gian phu, can thi€t ti€n hanh ty dong héa qud trinh diéu khién. Trong san
xuat hang khdoi, hang loat 16n, tir [Au ngudi ta diing phuong phdp gia cong tv dong véi viéc ty
dong héa qud trinh diéu khi€n bing cdc vau ty, bing miu chép hinh, biing cam trén truc
phan phéi... Pic di€ém clia cdc loai mdy tu dong nay la rit ngin dudc thdi gian phu, nhung
thdi gian chudn bi sdn xuit qua dai (nhu thdi gian thi€t k€ va ché tao cam, thdi gian diéu
chinh mdy ...). Nhudc di€m nay 1a khong dang ké n€u nhu sdn xuit véi khéi lugng 16n. Trdi
lai, vdi lugng sidn xudt nhd, mit hang thay ddi thudng xuyén, loai mdy ty dong nay trd nén
khong kinh t&€. Do d6 can phai tim ra phuong phap diéu khi€n méi. Yéu cdu nay dugc thuc
hién véi viéc diéu khién theo chuong trinh s6.

Pic di€m quan trong clia viéc ty dong héa qud trinh gia cong trén cdc mdy CNC la
ddm bdo cho mdy c6 tinh van ning cao. Piéu d6 cho phép gia cong nhiéu loai chi ti€t, phit
hgp v6i dang sdn xuit hang loat nhé va hang loat vira, ma trén 70% sidn phaAm ctia nganh ch&
tao mdy dugc ché tao trong diéu kién dé.

M4y cong cu diéu khién biing chuong trinh s& — vi€t tit 12 mdy NC (Numerical Control)
12 mdy tu dong diéu khi€n (vai hoat dong hoic toan bo hoat dong), trong d6 cdc hanh dong
diéu khién dugc sin sinh trén cd sd cung cdp cdc dit liéu & dang: LENH. Céac LENH hop
thanh chuong trinh lam viéc. Chu’dng trinh 1am viéc nay dugc ghi 1én mot co Cau mang
chuong trinh dué6i dang MA SO. Co ciu mang chudng trinh ¢6 thé 134 BANG POT LO BANG
TU, hodc chinh BO NHO MAY TINH.

Céc th& hé dau, mdy NC con st dung cdc cdp logic trong hé thdng. Phuong phip diéu
khién theo di€m va doan thing (hinh 1-7a va hinh 1-7b), tic 1a khong c6 quan hé ham s&
giita cdc chuyén dong theo toa do. Viéc diéu khi€n con mang tinh “citng “ nén chuong trinh
don gidn va ciing chi gia cong dugc nhitng chi ti€t don gidn nhu gia cong 16, gia cong cdc
dudng thing song song vdi cdc chuyén dong ma may cé.

Céc thé hé sau, trong hé thong diéu khién ctia may NC di dugc cai dit cdc cum vi tinh,
cdc bo vi st Iy va viéc diéu khié€n lic nay phin 16n hoic hoan toan “mém”. Phuong phdp
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diéu khi€n theo dudng bién (hinh2.1c), tic 13 ¢6 mdi quan hé ham s& giita cdc chuyén dong
theo hudng cdc toa d§. Cdc mdy NC nay dudc goi la CNC (Computer Numerical Control).
Chuong trinh dugc soan thdo ti mi hon va c6 thé gia cong dude nhitng chi ti€t ¢6 hinh ding
rat phitc tap. Hién nay cdc mdy CNC di dudc diing phd bién.

1. Lich s phat trién ctia may CNC

Nim 1947, John Parsons ndy ra y tuéng ap dung diéu khién ty dong vio qud trinh ché
tao cdnh quat mdy bay tryc thing & My. Trudc dé, viéc gia cong va ki€m tra bién dang cia
cdnh quat phii diang cdc miu chép hinh, st dung dudng, do d6 rit ldu va khong kinh t&. Y
dinh ding bia xuyén 16 d€ doa cédc 15 bing cdch cho tin hiéu dé diéu khién hai ban dao, da
gitip Parsons phat trién hé thong Digital ciia ong.

Véi két qua nay, nim 1949, 6ng ky hdp ddng véi USAF ( US Air Force) nhim ché tao
mdt loai mdy cit theo bién dang tu dong. Parsons yéu ciu trg gitip d€ sit dung phong thi
nghiém diéu khién tu dong cua Vién Cong Nghé Massachusetts (M.1.T.) ndi dugc chinh phu
My tai trg d€ ché€ tao mot loai may phay 3 toa dd diéu khién biing bing chuong trinh s&.

Sau 5 nim nghién citu, J. Parsons dd hoan chinh hé thdng diéu khi€n mdy phay va I1in
dau tién trong nim 1954, M.LT. di st dung tén goi “Mdy NC”.

Trong nhitng nim 60, thdi gian d4 chin mui cho viéc phat trién va Gng dung cdc mdy
NC. RAt nhiéu thanh vién cla nganh cong nghiép hang khong M§ di nhanh chéng ing dung,
phdt trién va d3 sdn sinh ra th€ hé¢ may mdi (CNC) cho phép phay cdc bién dang phic tap,
tao hinh véi hai, ba hodc bdn va nim truc (ba tinh ti€n va hai quay).

Céc nudc chau Au va Nhat Ban phat tri€n c6 cham hon mdt vai nim, nhung ciing c6
nhitng dic di€m riéng, ching nhitng vé mit k§ thuit, ma cd vé k&t cAu nhu két cau truc
chinh, cd ciu chita dao, hé thdng cip dao v.v...

Tir d6 d&n nay, hang loat may CNC ra ddi vdi di chiing loai va phdt trién khong ngimg.
Su phat tri€n d6 dua vao thanh tyu clia cdc nganh: mdy tinh dién t¥, dién t& cong nghiép va
diéu khién ty dong ... Nhat 1a trong thap nién 90, mdy CNC di d6i mdi nhanh chéng chua
tirng c6 trong lanh vyc ty dong.

2. Pac trung c¢o ban ciia may CNC
a) Tinh nang tv dong cao

M4y CNC c¢6 niing sudt cdt got cao va gidm dudc t6i da thdi gian phu, do mic do tu
dong dugc nang cao vugt bac. Tuy tiing mic dd ty dong, may CNC c6 thé thyc hién ciing
mdt lic nhiéu chuyén dong khac nhau, c6 thé ty dong thay dao, hiéu chinh sai sd dao cu, tu
dong kiém tra kich thudc chi ti€t va qua d6 ty dong hiéu chinh sai 1&ch vi tri tuong ddi gitta
dao va chi tiét, ty dong tu6i ngudi, tw dong hit phoi ra khdi khu vuce cit ...

b) Tinh nang linh hoat cao

Chuong trinh c6 thé thay d6i dé dang va nhanh chéng, thich ng v6i cdc loai chi tiét
khdc nhau. Do d6 rit ngin dudc thdi gian phu va thdi gian chuin bi sdn xuit, tao diéu kién
thuan Ioi cho viéc tw ddng héa sdn xuat hang loat nhd.
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Bt cif ldc nao cling c6 thé sdn xudt nhanh chéng nhitng chi ti€t da c¢6 chuong trinh. Vi
th&, khdng cin phdi sdn xudt chi ti€t du trit, ma chi giit 14y chuong trinh cla chi tiét d6.

Mdy CNC gia cdng dugc nhitng chi ti€t nhd, vira, phdn tng mot cdch linh hoat khi
nhiém vu cdng nghé thay ddi va diéu quan trong nhat 1 viéc 1ap trinh gia cong c6 thé thyc
hién ngoadi mdy, trong cdc vin phong c6 su hd trg ctia k§ thuat tin hoc thong qua cdc thiét bi
vi tinh, vi st 1y ...

¢) Tinh ndng tdp trung nguyén cong

Pa s6 cdc mdy CNC c6 thé thyc hién s lugng 16n cdc nguyén cdng khdc nhau ma
khong cin thay ddi vi trf g4 dit clia chi ti€t. Tir khd ning tip trung cdc nguyén cong, cic mdy
CNC di dugc phat trién thanh cdc trung tAm gia cong CNC.

d) Tinh ndng chinh xdc, dim bdo chét lugng cao

Gidm dudc hu héng do sai sét clia con ngudi. Pong thdi cling gidm dugc cudng do chd
¥ ctia con ngudi khi lam viéc.

C6 kha nidng gia cong chinh xdc hang loat. P chinh xéc ldp lai, ddc trung cho mic do
on dinh trong sudt qué trinh gia cong 1a diém wu viét tuyét ddi clia may CNC.

M4y CNC véi hé thong di€u khién khép kin c6 kha niing gia cong dudc nhitng chi tiét
chinh xdc cd vé hinh ddng dén kich thudc. Nhitng dic diém nay thuin tién cho viéc 1dp 14n,
gidm kh3 niing tdn that phoi liéu & mic thAp nhat.

e) Gia cong bién dang phiic tap

M4y CNC 1a mdy duy nhit c¢6 thé gia cong chinh xdc vA nhanh cdc chi ti€t ¢6 hinh
ddng phic tap nhu cdc bé mit 3 chiéu.

f) Tinh ndng hiéu qud kinh t& va ky thudt cao

- Cai thién tudi bén dao nhd diéu kién cit tdi vu. Ti€t kiém dung cu cit got, 36 g4 va
cdc phu tung khéc.

- Gidm ph€& pham.

- Ti€t kiém tién thué muén lao dong do khong cin yéu ciu k§ ning nghé nghiép nhung
ning suit gia cdng cao hon.

- Str dung lai chuong trinh gia c6ng.

- Gidm thoi gian sdn xuit.

- Thoi gian sit dung mdy nhi€u hon nhd vao gidm thdi gian ditng mdy.

- Gidm thdi gian kiém tra vi mdy CNC sdn xuit chi tiét chit lugng ddng nha't.

- CNC c6 thé thay d6i nhanh chéng tir viéc gia cong loai chi ti€t nay sang loai khic véi
thdi gian chuén bi thap nhat.

Tuy nhién may CNC khong phadi khong c6 nhitng han ché&. Duéi day 12 mot sd han ché:

- Su diu tu ban diu cao: Nhudc di€ém 16n nha't trong viéc sit dung may CNC 1a tién von
dau tu ban diu cao cling véi chi phi 1dp dit.
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- Yéu cau bdo dudng cao: Mdy CNC 1a thi€t bi k§ thuit cao va hé thdng cd khi, dién
ctia n6 rat phitc tap. P& mdy gia cdng dugc chinh xdc cin thudng xuyén bio dudng. Ngudi
bdo dudng phai tinh thong ca vé co va dién.

- Hiéu qud thap v6i nhitng chi ti€t don gidn.
3. M6 hinh khai quat ciia mot may CNC

Phan diéu khién Phan chap hanh
Chuong trinh diéu khién Phoi
l - Chuyén dong l
- Van tdc -
Ban phim Céc cd ciu > M4y cat
diéu khién didu khién kim loai
=> <

- DK tay ‘ - Vi tri
- BK ty dong -Béo 16

Tin hiéu Man hinh Chi it gia cong

M4y gdm hai phin chinh:
a) Phdn diéu khién: Gom chuong trinh diéu khién va cdc cd cdu diéu khién.

- Chuong trinh diéu khién: La tip hop cdc tin hiéu (goi 12 1énh — dudc trinh bay ky &
chuong I1) dé diéu khién mdy, dugc ma héa dudi dang chit cdi, s6 va mot sd ky hiéu khéac
nhu d4u cong, trlr, ddu chAm, gach nghiéng ... Chuong trinh nay dugc ghi 1én cd cAu mang
chuong trinh dudi dang ma sd (cu thé 13 ma thap - nhi phan nhu bing duc 15, ma nhi phin
nhu bd nhd cia mdy tinh)

- Céc cd cdu diéu khién: Nhin tin hiéu tir cd cdu doc chuong trinh, thuc hién cdc phép
bi€n ddi can thi€t d€ c6 dudc tin hiéu phit hgp v6i diéu kién hoat dong ctia cd cdu chidp hanh,
ddng thdi ki€m tra sy hoat dong cla ching thong qua cédc tin hiéu dudc gii vé tir cdc cdm
bi€n lién hé ngugc. Bao gdm céc cd cdu doc, cd ciu gidi mi, cd cAu chuyén ddi, bo xit 1y tin
hiéu, co cdu ndi suy, cd cdu so sdanh, cd cau khuyé&ch dai, co cdu do hanh trinh, co cidu do van
tdc, , bd nhd va cdc thi€t bi xudt nhap tin hiéu.

DPay 1a thi€t bi dién — dién t rd't phic tap, dong vai trdo c6t y&u trong hé thong diéu
khién cia mdy NC. Viéc tim hi€u nguyén 1y cdu tao clia cdc thi€t bi nay doi hdi c6 ki€n thitc
tlr cdc gido trinh chuyén nganh khac, cho nén & day chi giGi thiéu khai quat.

b) Phdn chdp hanh: Gom mdy cit kim loai v mot s6 ¢d cAu phuc vu van dé tu dong
héa nhu cdc cd cdu tay mdy, & chita dao, boi tron, tudi tron, hit thdi phoi, cAp phdi ...
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Ciing nhu cédc loai mdy cit kim loai khédc, day 1a bo phan truc ti€p tham gia cit got
kim loai d€ tao hinh chi ti€t. Tiiy theo kha ning cdng nghé clia loai may ma c6 cdc bd phin :
Hop t6c dd, hop chay dao, thin mdy, song trugc, ban mdy, truc chinh, 6 chia dao, cidc tay
may ...

K&t cd'u tirng bd phan chinh chd y&u nhu mdy van ning thdong thudng, nhung c6 mot
vai khdc biét nhd @€ ddm bio qud trinh diéu khién ty dong dugc dn dinh, chinh xdc, ning
sud't va dic biét 12 md rong kha ning cong nghé clia may.

- Hop tdc do: Pham vi diéu chinh t6c d6 16n, thudng 13 truyén dong vd cip, trong d6
st dung cdc ly hop dién tir dé thay ddi toc dd dugc dé dang.

- Hop chay dao: C6 ngudn din dong riéng, thudng 12 cdc dong cd bube. Trong xich
truyén dong, st dung cdc phuong phap khit khe hd cia cdc bd truyén nhu vit me — dai ¢ bi...

- Than mdy cing vitng, k&t cdu hop 1y d€ dé thai phoi, tudi tron, dé thay dao tu dong.
Nhiéu may c6 6 chira dao, tay mdy thay dao tu dong, c6 thi€t bi ty ddng hiéu chinh khi dao bi
mon ...

Trong cic may CNC c6 thé st dung cdc dang diéu khién thich nghi khic nhau bdo ddm
mdt hoic nhiéu thong s& tdi wu nhu cdc thanh phan lyc cit, nhiét @ cit, dd bong bé miit, ché

do cit t8i wu, dd On, do rung ...

4. Cac phuong phap diéu khién

b) > z]

Hinh 1-7
Céac phuong phip diéu khién

c)

v

- Piéu khién di€n (hay diéu khién theo vi tri) dudc ding d€ gia cong cdc 15 bing cic
phuong phép khoan, khoét, doa va cdt ren 15. O day chi ti€t gia cong dugc gd c6 dinh trén
ban may, dung cu cdt thuc hién chay dao nhanh dén cdc vi tri da Iap trinh. Khi dat t6i cdc
di€ém dich dao bdt ddu cdt (hinh 1-7a), tuy nhién ciing c6 trudng hdp dao khong dich chuyén
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ma ban may dich chuyén. muc dich chinh cdn dat 1a cdc kich thuSc vi tri cda cdc 16 phai
chinh xdc, con qui dao chuyén dong la clia dao hay clia ban may diéu khong c6 y nghia 1dm.

Vi tri clia cdc 16 c6 thé dudc diéu khién ddng thdi theo hai truc hoic diéu khién k&
ti€p nhau.

- Piéu khién dudng thing (hinh1-7b) 1a dang diéu khién ma khi gia cong dung cu cit
thuc hién lugng chay dao theo mot dudng thing nio dé song song véi mot truc toa do. Dang
diéu khién nay dugc diing cho cic mdy phay va mdy tién don gian.

- Piéu khién theo dudng vién (theo contour, hinh 1-7¢) cho phép thuc hién chay dao
trén nhiéu truc cling lc.

Tiy theo s8 truc dudce diéu khién ddng thdi khi gia cong ngudi ta phan biét: di€u khién
duding vién 2D, diéu khi€n dudng vién 2.5D va diéu khi€n dudng vién 3D, 4D, 5D.

Diéu khién dudng vién 2D cho phép thuc hién chay dao theo hai truc dong thdi trong
mdt mit phing gia cong, vi du, trong mit phing XZ hoic XY trén hinh 1-8a. Truc thd ba
dugc diéu khién hoan toan ddc 1ap vdi hai truc kia.

Diéu khién dudng vién 2.5D (hinh 1-8b) cho phép in dao ddng thdi theo hai truc nio dé

dé gia cong bé mit trong mdt mit phing nhat dinh. Trén mdy CNC c6 3 truc X, Y, Z ta sé&
diéu khién dugc dong thdi X va Y; X va Z hoac Y va Z.

&) T 5 LY N » ) Y 1
| a) Dieu khien dudng vien 2D b) Diéu khién dudng vién EED

Z | - Gia cong rong
1 maf phdng Y/Z
Hinh | \

x 4
1-8 X

Y
I

\\___
- ——~ .
. F:i I! Gia cang 'ff‘érﬂf
x mgt phang X/'Y

Piéu khién dudng vién 3D cho phép ddng
thdi chay dao theo cd 3 truc X, Y, Z. Ca ba truc Piéu khi&n dudng viér 3D
chuyén dong hoa hgp v6i nhau hay c6 quan hé

rang budc ham s6, (hinh 1-9). z WI Y i
Ta tha'y dudng vién dugc gia cong do cid

X
3 lugng chay dao theo truc X, Y, Z tao thanh.

Piéu khién dudng vién 3D dudc tng dung dé
gia cong cdc khudn miu, gia cong cdc chi tiét
¢6 bé mdt khong phuc tap. Hinh 1-9
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Piéu khién 4D (hinh 1-10a)va diéu khién 5D (hinh 1-10b): Ngoai cdc truc tinh tién X,
Y va Z & ddy con céc truc quay ciing dudc diéu khién s6. Nhg diéu khién 4D va 5D ngudi ta
c6 thé gia cong cdc chi ti€t phic tap nhu cdc khudn rén dip, cac khudn dic dp luc hoic cdc
cdnh tr-+-

Hinh 1-10a Piéu khién dudng vién 4D. Hinh 1-10b Biéu khi€n dudng vién 5D.

5. Hé truc toa d§ trén may CNC
Theo tiéu chuin ISO, cdc chuyén dong cit got khi gia cong chi ti€t trén mdy CNC phai
nin trong mot hé truc toa d6 Descarte theo nguyén tic ban tay phai. Trong d6 c6 ba chuyén
dong tinh ti€n theo cdc truc va ba chuyén dong quay theo cic truc tuong Gng.

>

- Truc Z tudng ng v6i phuong truc chinh cia mdy CNC, chiéu duong 14 chiéu lam ting
khodng cdch giita dao va chi ti€t gia cong. Chiéu quay duong ciing chiéu kim ddong hd (nhin
tlr goc toa do).

- Truc X tudng tng chuyén dong tinh ti€n 16n nhit clia may CNC. Vi du trén mdy phay
12 chuyén ddng chay dao doc, trén may tién 12 chuyén dong chay dao ngang. Chiéu duong l1a
chiéu 1am ting khodng cdch gifta dao va chi tiét.

- Truc Y hinh thanh vé&i hai truc trén trong hé truc toa do. Vi du trén may phay chinh la
chuyén ddng chay dao ngang ctia ban may, trén mdy tién khong cé truc niy.

Luu y khi xét hé truc toa do cia mady CNC phai coi nhu chi ti€t ding yén, con dao

chuyén dong theo cac phuong cia hé truc toa do.

Hé truc toa d6 cia may CNC dudc dit vao cdc loai chudn cd bin sau:
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M (Machine Point): Chuin may. M4y sé& do ludng tir vi tri nay dén céc vi tri khac khi
lam viéc. Khong thé thay d6i.

R (Reference Point): Chuin quy chi€u ciia may, dung d€ déng kin khdng gian 1am
viéc clia mdy. Khong thé thay ddi.

T (Tool Offset): Chudn dao. P& xdc dinh vi tri dao cit sau khi da 13p dao vao & dao.
Khong thé thay ddi.

W ( Work Point): Chuin chi tiét. Dung lam gdc cda hé toa dd 1am viéc trong qud
trinh gia cong. C6 thé thay ddi theo y mudn clia ngudi cong nghé. Chudn nay chinh 13 chudn
cong nghé vi vay phai dudc chon trong khdng gian l1am viéc ctia may.

P ( Program Point): Chuidn thdo chuong. Dung lam gdc clia hé toa d6 trong qua trinh
soan thdo chuong trinh. C6 thé thay d6i theo y mudn clia ngudi l1ap trinh. Chuidn nay nén
tring v6i chuén thi€t k& trén ban vé chi tiét.

6. Cac budc thyc hién gia cong trén may CNC
a) Nghién citu cong nghé gia cong chi tiét
- Poc hi€u ban vé chi ti€t: Hinh diang, 6 chinh xdc, d0 bong va vat liéu.
- Chon phoi, chon may va cdch ga 1dp.

- Chon tién trinh cong nghé hgp ly. Chon dao va xdc dinh ch& do cit got cho tirng
buSc cong nghé. Lap phi€u nguyén cong.

b) Thiét k& quy dao cdt
- Lap qu§ dao chuyén ddng clia dao that chi ti€t, hop 1y va chinh xdc.

- Tinh todn toa do ctia cdc di€m chuyén ti€p trén quy dao chuyén dong clia dao.

Vi du phay:
Phoi
Quy dao chuyén . L
dong cia dao bi€m chuyén ti€p
7 N ,
/«/'/,/‘/A_'_ - _'A“'\/f \. ‘| _ Quy daochuyén
- /7 6 \\ <N dong ctia dao
7 N R
T N
I |8
I Zz
| | Dao cat
! |
| i
L[ 2 TN !
| 1 I |
__ - _.7L ........... U S —
: \ Pudng bao chi tiét
v [ Chi ti€t gia cong
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Trén hinh qu§ dao chuyén dong clia dao phay 1a quy dao chuyén dong ctia diém tim
va mit diu dao phay. P& xdc dinh quy dao chuyén ddng dé, khong phai bién dang cit got
ndo ciing xdc dinh dé dang ma chi gip nhitng bién dang song song vGi cdc toa dd clia mdy
CNC ma théi. Trudng hgp d6i vé6i cdc bién dang phitc tap hon (2D hoic 2,5D) ngudi l1dp trinh
c6 thé diing bién cia chi tiét yéu cdu lam quy dao chuyén dong ctia dao nhung lic nay phai
hiéu chinh ban kinh dao phay. Van dé€ hiéu chinh bdn kinh dao nhu th& nao cho bién dang
dugc cdt gotra cho ding, k§ thuit 1ap trinh NC sé gidi quyét & chuong sau.

D3&i v6i cdc bé mit gia cong phitc tap hon (3D, 4D hoic 5D) quy dao chuyén dong
cia dao phay phai dugc xdc dinh nhd trg gitip clia mdy tinh va cdc phAn mém chuyén dung.

* Vidu tién:

X Toa dd cdc diém chuyén ti€p

Quy dao cit tho

Nhéi

T N\
Chi ti€t

Dao tién luon ludn c6 ban kinh cong R & miii dao. P& gia cong chinh xdc, ta phai quan
tAm dé&n kich thudc nay. Khi chuong trinh chi thi dao tién dén toa d6 cdc diém chuyén tiép thi
diém do dao s& dén cdc toa do d6, vi vay khi gia cong nhitng dudng cong hoic nghiéng
(khong song song v&i hai chuyén dong chay dao ctia mdy tién) s& gip phai sai s6. P& khic
phuc sai s6 d6 phdi hiéu chinh ban kinh miii dao.

Vi du: D€ tién tinh bién dang (0-1-2-3-4-5) clia mot chi ti€t, hinh vé dudi minh hoa cho
thdy n€u khong hiéu chinh b4n kinh miii dao, bién dang chi tiét sau gia cong s& mic phdi sai
s0.

¥

h..____“- -}
' iy dao
‘I/,.—_.\ \\,. g n? mﬁi
sl ) X
s (O dao |

Quy dao tAm miii dao khi ¢6 hi€u chinh bdn

[ P
. l Dnn\
v‘ﬁ,"ﬁ“\ [ = e\
Bién dang fbmn" -"F(;—-l“t"-’R))
chi tiét ’{.‘—
45
Piém | Zy

Chi ti&t cdt duge

gia cOng
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Vi trf do dao 1a di€m ndi clia hai phudng do theo toa do clia may tién CNC (Zt va Xr).
Khi chuong trinh chi thi dao d&n cdc diém chuyén ti€p trén bién cit clia chi ti€t (0-1-2-3-4-5)
thi di€m do dao sé& dén cdc vi tri (0-1-2-3-4-5). Nhu vay trén hinh thiy rat 16 di€m 1, 2, 3 clia
chi ti€t khong ndm trén Iudi cdt khi miii dao c6 bdn kinh cong R. K&t qud bién dang chi ti€t
sau khi cdt s& midc phai sai s6 (doan c6 tuy€n anh).

Dbé x4c dinh dudc vi tri do dao, ngudi ta diing co cdu do dao sau khi di 14p dao vao co
cdu mang dao. Vi du mot co ciu do dao:

¢) Ldp chuong trinh diéu khien NC

Pay 12 budc quan trong nhat d€ gia cong dugc trén may CNC. C6 hai phuong phap
lap trinh :

- Phuong phdp 1ap trinh thi cong (Manual Programming): La phuong phap lap trinh
khong c6 sy trg gitp cia mdy tinh, ngudi 1ap trinh c6 thé ty bién soan chuong trinh NC trén
cd sd nhian dang hoan toan chinh xdc toa do chay dao. Kha niang lap trinh thi c6ng dudc coi
12 yéu cdu co ban ddi v6i ngudi 14p trinh NC, bdi vi ¢6 k§ ning Iap trinh nay, ngudi 14p trinh
mdi c6 kha ning hi€u, kh3 ning doc va stta ddi chuong trinh khi truc ti€p vin hanh mdy
CNC.

Phin 16n cdc phdn mém lap trinh NC 13 sdn pham clia chinh nha sidn xuit hé diéu
khién, thudng cung cip kém theo may CNC. Kh4 ning 14p trinh clia nhitng phAn mém nay
n6i chung rat han ch€. Phian 16n chi ¢6 kha ning 1ap trinh cho nhitng quy dao cdt 2D; 2,5D
don gidn va chu trinh gia cong cd ban.

Phuong phdp 1dp trinh nay c6 thé ki€m tra bién dang cit bing cdich md phdéng trén
mdy tinh véi phan mém NC hoic truc ti€p trén hé diéu khién cia may CNC. P& truyén
chuong trinh NC vao hé diéu khié€n mdy ta c6 thé thuc hién bing hai cdch:

C;. Nhip tir vit mang tin trung gian nhu bia duc 16, bang duc 16, bing twr, dia tir ...

PHONG THIET KE PHONG CONG NGHE XUBNG MAY
30 vE LAP TRINH Vit )
? ~ Ban vé . A
BAN VE Hinh hoc MAY
YCKT & mang tin NC/CNC
cong nghé
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C,. Nhap tir panel diéu khién theo ch& do MDI (Manual Data Input) trén mdy CNC

Bdn vé .
. ‘( MAY
BAN VE J YCKT L NC/CNC

HAau hét cdc co s& sdn xuat sit dung mdy NC/CNC k&t hop hai cdch trén d€ 14p trinh.
Phuong phadp ghi chuong trinh trén bing duc 16, bing tir hién nay chi con st dung cho cdc th€
hé may NC cil.

- Phuong phdp 14ap trinh tv dong (Automatically Programming): La phuong phdp 14p
trinh nhd sy trg gidp clia mdy tinh. Phudng phdp ldp trinh nay bing ngdn ngit x{ 1y hinh hoc
(APT — Automatically Programmed Tool) hoic phan mém CAD/CAM tich hgp nhu cong cu
trg gitp d€ chuyén ddi tw dong dit liéu hinh hoc va dif liéu cong nghé thanh chuong trinh NC.

Ngay nay phuong phdp ldp trinh bing cic phan mém CAD/CAM di dudc st dung
kh4 phd bi€n va ri't cé hiéu qua, dic biét cho cac trudng hgp gia cong mit cong phic tap.

PHONG THIET KF PHONG CONG NGHE XUGNG MAY
PHAN MEM CAD/CAM MAY CNC
NGON NGU XLHH PHAN MEM NC
Dit liéu HH va CN trinh NC DNC Nhip thong s§ CN
Post-processing (MDI)

d) Kiém tra chuong trinh diéu khién NC
Chuong trinh sau khi soan thdo can phai kiém tra, hiéu chinh. Pay ciing 1a khau quan
trong trudc khi gia cong trén may. C6 hai cach kiém tra nhu sau :
- Kiém tra thi cong: Do chuong trinh biing mit va vé ra chi ti€t gia cong bing tay.
Céch nay thyc hién khi dié¢u kién mdy tinh va phin mém khong cé.
- Ki€m tra biing mdy tinh: Chuong trinh soan thio dugc nhip vao may tinh, cho chay
md phdng trén phdn mém phit hgp. Dua trén quy dao chuyén dong ctia dao va hinh déng chi
ti€t hinh thanh ma stra d6i chuong trinh hay dao cit, ch& dd cit ...
Céc phan mém CAD/CAM déu c6 chiic ning ki€m tra vi md phdéng trén phan mém.
e) Pié¢u chinh mdy CNC
Pay 1a cong viéc lam sao cho mdy CNC biét dugc chi ti€t gia cdng dugc dit & dau
trén mdy va dung cu cit cé kinh thu6c ra sao ? Hay néi cdch khdc, mudn gia cong dugc
chinh xdc thi chudi kich thuéc cong nghé ctia hé thdng cong nghé (bao gdm: Mdy - Dao - G4
- Chi ti€t) phai dudc khép kin. C6 nghia la:

S Ki=0
i=1

Trong do:
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K; - C4c kich thuSc trong chudi kich thudc
cong nghé
n - SO khau trong chudi kich thuéc cong nghé

Khi thi€t k€& va ché€ tao mot may CNC, ngusi ta da xdc dinh cho mdy mot di€ém chuin
do ludng. Pi€m chudn d6 c6 thé c6 dinh tai mot vi tri nhung ciing c6 thé khong c6 dinh tiy
vio hé diéu khién va cdu tric clia mdy.

Khi gia cong chi tiét trén mdy CNC, viéc chuin bi cdng nghé (trong dé cé ga ldp,
dung cu cit) va chuong trinh diéu khién dugc thuc hién bén ngoai may CNC. Vay khi ndi két
chiing lai (M4y — Dao — G4 — Chi ti€t) phdi tuAn theo mot chudi kich thudc cong nghé khép
kin. Lic @6 may CNC mdi diéu khién gia cong theo chudn clia né6 mdt cach chinh x4c dugc.

Vi du v& m&i quan hé giita cdc chuin trén hé toa d6 may tién CNC:

— R
“_l_e__ m*é

i

I
| &

M wlp "

Xm

—— Ity —>|

¢ Zons -

Zn — Do 1éch giita chuidn may va chuin thay dao theo phuong Z. May di blét

Zw — Do 1éch giita chuin may va chuin chi ti€t theo phuong Z. Ngudi gia cong phai xdc dinh
va bdo cho mdy biét.

Z, — Toa dd Z ctia di€m 1 do ngudi 1ap trinh soan thdo trong chuong trinh.
R - Bdn kinh clia miii dao tién. Ngudi gia cong phdi bdo cho may biét.

Zt — Do léch giita chuin dao véi vi tri do dao sau khi lip dao vio co cdu mang dao theo
phuong Z. Ngudi gia cong phai xdc dinh va bdo cho mdy biét.

Z, — Khoang cdch di chuyén cda dao tir vi tri thay dao tdi vi tri chudn bi gia cdng theo
phuong Z. M4y tu tinh todn khi chudi kich thudc cong nghé dugc kép kin.

Zo=Zym—Zw—-—72Z1—R—-7Zr
Tuong ty nhu vdy cho phuong X.
D& thuyc hién dugc cong viéc diéu chinh may CNC, ta phai:
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- Chuén bi phdi, dao cit va d6 ga. Do gd dudc cd dinh trong khong gian gia cong trén
ban mdy (phai dugc ra vudng géc hoic song song vdi cac phuong chuyén dong clia may).

- Pinh vi va kep chit phoi trén d6 g4.
- Thyc hién cdc budc “Van hanh may” cho tirng mdy CNC cu thé.
f) Gia céng chi tiét trén mdy CNC

- Pua chuong trinh gia cong ra man hinh diéu khi€n, ki€m tra lai chuong trinh mot 1an
nita va dic biét phai ki€m tra cdc dudng chay dao khong cit that ky.

- Gia cOng.
7. Hinh thifc t8 chic gia cong trén may CNC
a) Ldp trinh thii cong, nhdp chuong trinh truc tiép lén mdy CNC

Bdn ve& chi i€t

Phidu céng nghé

Chrang trinh

My NC
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b) Ldp trinh thii céng, nhdp chuong trinh bang bang djt 16.
¢) Ldp trinh tu dong, nhdp chuong trinh bing bang duc 14.

Céc phén qq

mém hé g n

Bin v =T
[ i 7
chi ti&l Mdy duc /0 7

13 bing

Chirdng
trinh

Chugng
trinh

Ba hinh thifc t6 chic trén thudc thé hé cic may NC cii. Cdc thé hé nay chi c6 kha
ning nhap dif liéu qua cong doc bing.

) Lap trinh tu dong va diéu khién sé truc tiép (DNC - Direct Numerical Control)

901



Phuong thitc truyén thong phd bi€n nhat hién nay gitta mdy NC/CNC va mdy tinh Ia
st dung chuin truyén dit liéu RS-232-C. Cic thé hé mdy CNC méi déu dugc trang bi cong
giao ti€p nay. Ngoai cdng RS-232-C, mot s6 may CNC con duge trang bi ¢ cong doc bing
cho nhitng trudng hgp xi dung can thiét.

Giao dién DNC dudc st dung dé€ k&t ndi may CNC c6 c6ng RS-232-C. Ngoai viéc cho
phép tdi dit lieu vé mdy CNC, giao dién DNC cho phép kha ning giti thong tin tit mady CNC
vé& mdy tinh chl nhu chuong trinh gia cong di dugc ki€m tra va cdc thong tin lién quan khic
nhu chuong trinh cai dit dao, cai dit chuin ...

C6 thé k&t ndi truc ti€p mdy CNC c6 cdng giao ti€p RS-232-C vé6i hé thdng DNC
khong cian bat ky thi€t bi giao ti€p ngoai vi nao. Tuy nhién phuong thitc k&t ndi tryc ti€p nay
c6 nhitng han ché 13 khong c6 kh3 ning truy xuit cdc chiic ning diéu khi€n cla mang va
khong thé thuc hién cdc chitc ning khic trong thdi gian truyén dit liéu v6i mdy CNC két ndi
truc tiép.

g) Ldp trinh ty dong va diéu khién sé phdn phoi

Pé dat dudc mang truyén thdong dién rong, ngodi phuong thitc diéu khién truc ti€p
trén (st dung mdt mdy tinh cht), hién nay ngudi ta con ding mang DNC. Mang DNC la
phuong thitc diéu khién s6 phan phdi, c6 nghia st dung mang may tinh d€ dat dudc mang
truyén thdng dién rong trong xi nghiép sdn xui't. Hé thong diéu khién DNC c6 kha ning diéu
khi€n nhiéu may CNC véi cdc chifc ning:

- Quan ly chuong trinh

- DPéim bdo an toan doi v4i viéc truy nhap va hiéu chinh dit liéu

- Phan phdi dit liéu hai chiéu giita cic mdy tinh va may CNC
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- Kh4 ning tuong thich véi mdy CNC clia nhiéu nha sin xuit
- Kha niing quin 1y dit liéu vé hé thdng dung cu, db g4

- Thu thip dit liéu didu hanh va quan Iy

- Tich hgp véi cdc hé thong CAD/CAM

Vi du mot cdu hinh mang DNC:

PHONG KY THUAT PHONG KINH DOANH

e e Ze
Cong noi Cdng ndi

| | 1 Puding truyén

Tram
CNC
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CHUONG 2

LAP TRINH THU CONG
(LAP TRINH NC)

I. CAu triic chuong trinh NC
1. Bia chi 1énh
2. Lénh
3. Khdi Iénh
I1. Phuong thiic 14 p trinh
- Phuong thic 14p trinh tuyét doi
- Phuong thitc 1ap trinh tuong d6i
III. Cong nghé lap trinh phay NC
1. C6 sé 14p trinh phay NC
2. Cong nghé 1ap trinh phay NC
3. Lap trinh NC v6i phAn mém phay md phdng
4. Vi du 14p trinh md phdng
IV. Cong nghé lap trinh tién NC
1. C6 sé 14p trinh tién NC
2. Cong nghé 1ap trinh tién NC
3. Lap trinh NC v6i phAn mém tién mo6 phéng

4. Vi du 14p trinh md phdng



CHUONG 2
LAP TRINH THU CONG
I. CAu triic chuong trinh NC

Mot chuong trinh (Program) NC g6m nhiéu khoi 1énh (Block), mot ciu 1énh c6 thé ¢
tir mot 1énh dén nhiéu 1énh (Word), mot 1énh gdbm mot dia chi (Address) va nhitng con s&.

Vi du mdt chuong trinh:

[% 400 | _ Ky hiéu m& ddu chuong trinh (6 thé ¢6 hotic khong)
N10 G90 "
N30 T1 S1000 M4
N40 GO X97. Z2.
N50 G1 X99. Z-0.5 F0.2
[N60]G1 Z-30. _ Thit ty kh6i 1énh
N70 GO X102. Z0. >
N80 GO Z0.
N90 G1 X-2.
N95 GO X200. Z200.
N100 M5
N110[T2 S1000 M4  Khoi 1énh
N120 GO XO0. Z2. -
N130 G83 Z-120. D5. H13 F0.2
N140 GO X200. Z200.
N150 M5
N440 T4 S1000 M4
N445 GO X88. Z2. Pia chi: G

N450[G41 _ Lénh <
N460 G1 X80. Z-2. FO. 1 Con s6: 41

N470 G1 X68.6 Z-21.12
N480 G3 X60. Z-30. R6.

N490 G1 X46.

N500 G1 X42. Z-32.

N510 G1 X42. Z-56.

N520 G1 X40. Z-56.

N530 G1 X40. Z-120.

N535 G40

N540 GO X38.

N550 GO Z200.

N560 M5

N570[M2 | JLénh két thic chuong trinh

Chuong trinh c6 hai loai: chuong trinh chinh (main program) va chuong trinh con
(subprogram). Tién trinh diéu khién dugc thuc hién theo chuong trinh chinh. Khi xu4t hién
1énh goi chuong trinh con trong chuong trinh chinh, ti€n trinh diéu khién dugc chuyén tdi
chuong trinh con. P&n khi 1&é nh két thic chuong trinh con dudc khai bdo, ti€n trinh diéu khién
dudc trd vé chuong trinh chinh. CAu tric cda hai loai chuong trinh nay gidng nhau, c6 nghia
phai nhan biét dugc sy bat diu va két thiic clia chuong trinh.

76



Vi du:

Khdi 1énh 1

Kh&i 1énh 2

Kh&i 1énh 1°

Khdi 1énh 2°

Khéi 1énh n: Goi chuong trinh con \
Kh&i 1énh m: K&t thic chuong trinh

Khdi 1énh n+1: K&t thic chuong

< . con
trinh chinh

1. Dia chilénh
Pia chi lénh 13 ta't cd cdc chif cdi, chi thi vi tri luu trit dit liéu s& theo sau.
Theo tiéu chuin ISO, dia chi 1&énh c6 ¥ nghia sau:
A - Pinh vi tri gbéc quay quanh truc X.
- Pinh vi tri gbc quay quanh truc Y.
- Pinh vi tri géc quay quanh truc Z.
- Pinh vi tri géc quay quanh truc dic biét hodc hiéu chinh dao.
- Pinh vi tri goc quay quanh truc dic biét.
- T6c dod chay dao (Feed).

- Chitc ning chuin bi (Preparatory functions)

T Q O m g QO w

- Du trix
I - Toa d6 X cia tim dudng tron hodc budc ren trén truc X.
- Toa d0 Y ctia tAim dudng tron hodc budc ren trén truc Y.

- Toa dd Z cta tAm dudng tron hodc budc ren trén truc Z.

J

K

L - Dy trir.
M - Chtric nang phu (Auxiliary Functions)
N - Thit tu cau 1€nh.

P,Q,R - Tham sd

U,V,W -Toa dd phu tuong trng chuyén dong X, Y, Z

S - T8¢ do vong truc chinh ( Speed) hoic tdc do cit.
T - Dung cu cit (Tool).

X,Y,Z -Toaddtheocactruc X, Y, Z.
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2. Lénh

La tip hop cdc ky ty (gdm mot dia chi v nhitng con s8) cung cAp cho mdy CNC mot
thong tin diy dd dé€ chi thi mot dai lugng diéu khi€n nhi't dinh. C6 bdn nhém 1énh cin ban
sau:

Nhom énh thuc hién chitc ndang dinh vi tri va hinh hoc
Bao gdm cdc dia chi:

A

< <O = '
N £ ® & O

I

P
U
X

Céc con sd theo sau c¢6 khodng tr 5 d&€n 7 s6 tuy theo khd ning va do chinh xdc clia
mdi mdy, c6 thé 1a s6 dudng (c6 hoic khdng cé diu +), c6 thé 14 s6 Am (bit budc phai c6
diu -) va c6 thé 12 s8 thap phan (luu y ddu phdy phai ding 12 ddu chdm ).

Nhom lénh thuc hién chiic ndng cong nghé:

D6 13 nhitng 1énh vé tdc do chay dao, tdc do vong va vé dung cu cit. Bao gdm cdc dia
chi: F (feed) S (speed) T (tool)

C4ch ghi nhitng con s6 sau nhitng dia chi F va S tuy thudc kha ning cong nghé cia mdi
loai mdy CNC. Cé mdy ghi theo quy dinh, nhung c6 mdy ghi theo tri s& thyc. Hién nay phan
16n cdc mdy thé hé méi déu ghi theo tri s& thuc. Pi v6i dia chi S, c6 thé 1a tdc dd vong cia
truc chinh (vog/phiit) nhung ciing c6 thé 1a téc d6 cit (m/phit). P&i vdi tdc do chay dao, c6
thé dung (mm/phiit) nhung ciing c6 thé (mm/vog).

D&i vdi dia chi T, nhitng con s6 12 do ngudi 1ap trinh dit hoic da dudc quy dinh trén &
dao, nhung dudc phép dit bao nhiéu con s6 thi do mdy CNC va phin mém quyét dinh.

Do d6 khi diing mdy CNC nao ta phai tim hi€u k§ cdch ghi cdc gid tri sd sau cdc dia chi
F,S, T.

Nhom lénh thuc hién chitc ndng chudn bi

Chuén bi thuc hién cong viéc niao dé, vi vay thudng khong ditng mot minh trong khdi
1énh (trir mdt s6 1énh mang § nghia két thiic cong viéc hodc bit diu mot chudi cdng viéc).
D6 1a dia chi G va nhitng con s& theo sau tiy thudc khd ning cong nghé ctia mdi may CNC.
Nhung néi chung cdc 1énh chudn bi cin ban la giéng nhau, vi du:

- Pinh vi tri v6i téc dd nhanh GO

- Noi suy dudng thing Gl

- NGi suy dudng tron G2, G3

- Mit phing noi suy vong Gl17, G18, G19
- Hiéu chinh ban kinh dao cit G41, G42
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- K&t thic hiéu chinh b4n kinh dao G40

- Chu trinh cit got G81, G&2, G83 ...
- K&t thic chu trinh khoan 16 G80
- Phuong thuce 14p trinh G90, G91

Do d6 khi 1ap chuong trinh cho mot mdy CNC cu thé phai nghién citu ky tip Iénh cda
may do.
Nhom lénh thuc hién chitc ndng phu

D6 1a dia chi M va nhitng con s6 theo sau tiy thudc khd ning cong nghé cia mdi mdy
CNC. Nhung néi chung cdc 1&énh phu cin ban 13 gidng nhau, vi du:

- Dung chuong trinh MO

- Dung may M1

- K&t thic chuong trinh M2, M30
- Chiéu qquay truc chinh M3, M4
- Dung truc chinh M5

- Thay dao ty dong M6

- M§ dung dinh tron ngudi M8

- T4t dung dich tron ngudi M9

3. Khoi lénh

Khdi 1énh dugc vi€t trén mot hang cla chuong trinh, thyc hién mot thi tuc di chuyén
hodc mdt hoat dong cliia mdy (c6 thé vai hoat dong doc 1ap nhau) va dugc coi la don vi co
ban clia chuong trinh. Khdi 1énh c¢6 thé bao gdm mot hoic mdt nhoém 1énh thuc hién cling
mot lic. N6 c6 thé chita mot hodc nhiéu 1énh chic ning va trong mdi chic ning cé thé c6
vai 1énh, nhung nhitng 1énh d6 phai thuc hién nhirng hoat dong ddc 1ap nhau. Ngay ca trudng
hdp khéc chitc ning nhung do thi tu hoat ddng ciing khong thé dit vao ciing khdi 1énh.

M&i khoi 1énh bit dau bdi 1énh thit tu (N..) k&t thic bdi ky tu k&t thic khdi 1énh
(thudng dugc ty dong thé hién bing ddu “;” khi dd dudc cai dit trong phAn mém: tiéu chuin
ISO st dung ky tu (LF), tiéu chudn EIA st dung ky tu (CR) hoic Enter xuéng hing hoic
EOB (End Of Block - trén mdt s panel diéu khién)).

Vi du: Trong mdt khéi 1énh khong thé thong tin cho mdy vita m3 dung dinh tron ngudi
lai vira tit dung dinh tron ngudi (M8 M9); Vira quay truc chinh lai vira ditng truc chinh
(S1800 M3 M5).

Cau tric mdt khdi 1énh nhu sau:

N... G. , _X. Y. Z.  F. S. T. M... ;

— ' / ~ ~ ~ -\ Y )
Thit tu Nhém 1€nh Nh6ém 1é€nh thuc hién Nhém 1&nh thuc Nhém 1énh Ky hiéu
cau lénh thuc hién chitc ning dinh vi tri va hién chic nang thuc hién’Chl’IC k&t thdc
chuc 9na“1ng hinh hoc cong nghé ning phu kh&i 1énh
chuan bi
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Thit tu khdi 1énh phdi ting dan, c6 thé ting 1 don vi hoic 5, 10 don vi.

Trong khéi 1énh, cdc 1énh c6 thé viét lién nhau hoic giita ching c6 cdc khodng trong.
Khi doc khdi 1&énh, hé thong diéu khién khong doc khodng trdng. Mot khdi 1énh tdi da 13 128

ky tu (k€ ca khodng trong).
I1. Phuong thiic 14 p trinh

C6 hai phuong thic 13p trinh:

- Phuong thiic 1ap trinh tuyét ddi (Absolute dimensions): La phudng thiic ma ta't ca cédc

vi tri duge xdc dinh tir chuin thdo chuong.

- Phuong thic 14p trinh twong doi (Relative or incremental dimensions): La phuong
thiic ma trong d6 vi tri dau tién dudc x4c dinh tir chudn thido chuong, vi tri ti€p theo dudc xdc
dinh tir vi trf trudc d6 va cit ti€p tuc nhu thé cho dén hét.

X A 22

Z
P [¢ v/
—a ;

Tuyét doi

\ 4

X

Z,

S

Z,

P |

Tuong doi

Céch chon phuong thirc 1ap trinh tiy thudc vao do chinh xdc va kich thu6c thi€t k& trén

badn v& chi ti€t gia cong,

moi vi tri tr 1 d&€n 11 déu dudc xdc dinh so
v6i vi tri k& truSc né. Nhung vi tri dau tién

Vi tri-Toa do Pyl |19 2253|3944 5|55 6|65 7|7»8|8»9 9510 | 10,11
o S
= 9 Z | -8 -8 -4 7 -5 9 2 -2 6 -9
S o
o =
= 3 X| 8 -1 -5 4 5 9 4 1 -3 -7
S @78 0 4 1 [-12 |14 |7 -8 8 -15
< O
o B ™
= ° X| 8 -9 -4 9 1 4 -5 9 -4 -4
+X
Vi du d€ tao mdt bién dang c6 12 vi T .
tri trong hé toa do c6 hai truc toa do X va Z, oo | o] :
ta chon P 12 chudn dé soan thdo chuong trinh. ~ ~
Gia st cdc vi tri dugc hinh thanh theo thi tu . . Fe
tir 1 d&€n 12 thi bang trén thé hién toa d6 cia - / : .
céac vi tri theo hai phuong thtic 1ap trinh. = #
A s N . e - 2L {P(X0,Z0) )
- Khi 14p trinh bdng phudng thirc tuyét doi, _, 7+
moi vi tri tr 1 d€n 11 déu dugc xdc dinh véi - ; — =
chudn P di chon ban dau. " B L
1e
- Khi 14p trinh bing phuong thitc twong d6i, .| 3 "

van phdi dudc xdc dinh so véi chuén P.
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III. Cong nghé lap trinh phay NC
1. Co sé 1ap trinh phay NC
a) May phay CNC va céc truc diéu khién

C6 nhiéu loai mdy phay CNC khdc nhau, tir loai don gidn véi ba truc toa do (mdy phay
CNC truc chinh ditrng va ngang) dén cdc trung tAm gia cdng nhiéu truc (> 3 truc). Dudi day 1a
mdt s6 hinh dnh vi du vé mot s& loai mdy phay CNC (hinh 2.1):

Mady phay CNC diing Mdy phay CNC ngang H¢ truc toa do trén mdy phay

+Y

+B

D

+X

Hinh 2.1
Van dé quan trong 13 phdi xdc dinh dugc chuyén doéng cua cdc truc toa dd trén may
cling nhu mdi quan hé giita ching véi hé toa do dugc dinh nghia trén bd diéu khién. Trong
chuong 1 da trinh bay hé thong toa dd st dung cho cdc loai may NC/CNC va cdc phuong
phdp diéu khién, chuong nay chi y&u trinh bay k§ thuat 1ap trinh cho may phay CNC ding 3
truc.

b) Dao phay CNC

V& co ban dao phay CNC khong khdc dao phay truyén thdng da dugc hoc & mon
Cong nghé ché tao may. Mdy CNC c6 mot s& dic di€m vu viét hon mdy cong cu truyén
thong nhu téc do cao, dd chinh xdc cao, mifc dd phifc tap clia bé mit gia cong, kh3 ning tu



dong ... nhu da trinh bay & chuong 1. Do vay két cau cling nhu chat lugng clia dao phay CNC
phéai dugc nang cao.

Hién nay c6 rat nhiéu cong ty trén thé gidi chuyén san xui't dao va cho ra nhitng s
tay tra ctfu rat hitu hiéu, thim chi di c6 nhitng phan mém tra cttu dao va ch& do cit got mot
cdch tu dong khi ta thong bdo chinh xdc vat liéu gia cong, kich thudc, hinh dang bé mit gia
cong, ciing nhu chit lugng yéu ciu ...

D& 14p trinh phay, ngudi cong nghé ngoai viéc bi€t chon hinh dang két ciu, vat liéu
dao cho hgp 1y ma con phdi ndm chic cdc thong s6 clia dao (tooling parameters).

Dudi ddy 12 mdt s6 hinh anh vi du vé cdc loai dao va cdc dang bé mit gia cong (hinh
2.2a va 2.2b):

- Cdc loai dao phay ngén: dau bing, du tron

Va céc dang bé mit gia cong tir don gidn nhu
bd vai, cdc loai rinh then, 15, h6c dén cic bé
mat dinh hinh phtc tap trong khong gian.

- Dao phay mit ddu gia cdng mit phing

Hinh 2.2a

s Xa )



- Céc loai dao phay dia va dang bé mit gia cong

oy

Phay md rong 16
theo phudng xodn

Hinh 2.2b

Théng s6 ciia dao bao gdbm: S§ hiéu dao (tuong thich vé6i sd hidu trén & chira dao,
hinh 2.3); K&t cAu va thong s& hinh hoc phin cit cla dao (hinh 2.4); Chiéu dai hiéu chinh
dao (hinh 2.5).

dao d.

a)
Hinh 2.3 & ﬂ ) {Zjﬁ [ Dao
Mot s6 loai & /{\\;;,;; :;_'*\‘\/ - ﬁgé e 2] Tay thay dao
chitadaoa, b, ¢ N2/ ‘\.‘\'ap_\\f‘ ! Truc f:hlnh
& E[ ¢\( (@, )9] ﬁ——@ [4] O chira dao
Tay mdy thay Q\"*:gu 2 L% .
e é} ol

Hinh 2.4 Chuan dao

K&t cau va

’ Y.L 77
hinh hoc Bdn kinh ¥

N dao
phan cat
13° cta dao Chiéu dai hiéu chinh
- -
Il
g Hinh 2.5
e Chiéu dai, chiéu dai lam viéc va

chiéu dai hiéu chinh dao
s Xs )



Thudng dé gia cong mot chi ti€t can sit dung mot vai dao cit, trong d6 mdi dao cé
chiéu dai hiéu chinh vd dudng kinh khdc nhau (hinh 2.5). Do d6 khi gia cong, ddi v6i mdi
dao, can thuc hién hanh trinh ti€n dao theo cdc phuong khdc nhau. Néu Idp trinh toa do di
chuyén theo chiéu dai va dudng kinh mdi dao, s& rit kh6 khin va thuc t&€ thuc hién khong
dudc.

P& thuin tién cho viéc 14p trinh cling nhu hiéu chinh chuong trinh, cdc hé diéu khién
CNC déu c6 chitc ning lvu trit gid tri chiu dai va ban kinh dao (tool parameters). Piu nay
cho phép thuc hién viéc gia cong ma khdng can thay ddi chuong trinh, ngay ca khi c6 su thay
ddi chiéu dai va dudng kinh dao.

Gi4 tri chiéu dai va dudng kinh dao dugc x4c 1dp trén mdy trong qud trinh ra dao
(trong budc diéu chinh mdy & chuong 1) va dugc luu trit trong bd nhd. Ciin cit gia tri thi€t 14p
da dugc luu trir, hé diéu khién sé& tu dong bu trr cho toa do lap trinh dé dugc toa do di
chuyén thuc t& cho mdi dao cit.

¢) Thong sé gia cong (machining parameters)

Thong s6 gia cdng cd ban can duge xdc 14p & budc nghién citu chi ti€t gia cong va
ti€n trinh cdng nghé gia cong trén may CNC, bao gdm:

- T8¢ d@d truc chinh (Spindle speed — vong/phiit)

- T8¢ d6 chay dao theo phuong X va Y (Feedrate — thudng ding mm/phiit)

- T6c dd chay dao theo phuong Z (Plunge feedrate - thudng ding mm/phiit)

- T8¢ dd cit (cutting speed — m/phiit)

- Chon phoi (Stock) va lugng du gia cong (Stock allowance - mm) — Hinh 2.6

- Thi€t k&€ quy dao cit va quy dao chay khong ctia dao (Toolpath) — Hinh 2.6

Chi tiét Quy dao o ¢ S
. A > = N O 1 P ™y <
gia cong b chay khong < °
H = :
— 2 =Y
N 3 9
:E -y m
o0 3 01 A A
k= LS R
=) N U
= Chiéu dai hoc
=l
%ﬁ Quy dao cit
s
S

- Mit phing an toan
Hinh 2.6 it steteiotottubeil - T

M0 t phoi, chi ti€t gia cong va
quy dao cit

B )

phang lui dao
NN
Downstep
epth
NN

Vi tri mit

N
N\
N
N\
N
N\
N
N\
\
"\

- Chiéu sdu cit (Depth - mm) — Hinh 2.7 Hinh 2.7
M0 t4 phay hoc chit nhat



- Chiéu sau in dao (Down step - mm) — Hinh 2.7

- BuSc chay dao ngang (Stepover distance) — Hinh 2.7
- Mit phing gia cong (Tool plane) — Hinh 2.7

- Mit phing an toan (Cleance plane) — Hinh 2.7

- Mit phing luii dao (Retract plane) — Hinh 2.7

- Gia cong thd (Roughing); Gia cOng bdn tinh (Semi finishing); Gia cOng tinh
(Finishing); Gia cong béng, trdn lang (Smooth) — Hinh 2.8

- Phuong phdp phay: Thuan (Conventional); Nghich (Climb);
- Kiéu phay: Thing (Straight); Ddc (Ramping) — hinh 2.9; Xo#n (Helical) — hinh 2.10;
Bién dang (Profiling) — hinh 2.11.

roughing

semi finishing

i
fan o
 congf Hinh 2.9
Hinh 2.8
Hole

- Dy

Hinh 2.10

Hinh 2.11

- Hiéu chinh bdn kinh dao (cutter compensation)
Pinh nghia sy dich chinh tim dao so v6i quy dao
cit. Su dich chinh b4n kinh dao sang trdi, phai, hiiy
st dich chinh dugc xdc 14p bdi cdc tir 1€nh tuong Gng
Hinh 2.12 G41, G42 va G40 (hinh 2.12).




2. Cong nghé 1ap trinh phay NC

Cong nghé phay chi€m khodng 75% cédc phudng phap gia cong diéu khién s6. PE€ khai
thdc tot cong suit cda cic loai mdy phay CNC, ngudi 1ip trinh cAn nim vitng cdc ma 1&énh
diéu khi€n va k§ thuit 1ap trinh, bao gdm:

a) Cdc l¢nh ldp trinh co ban

- Lénh di chuyén dao: GO0, GO1, G02, G0O3

- Lénh vé toa @ va don vi kich thuéc: G90, G91, G20, G21

- Lénh vé hé toa do: G17, G18, G19, G54 — G59, G92

- Lénh vé di€m tham chi€u: G28, G29, G30

- Lénh vé toc dd chay dao: F..., G94, G95, G96

- Lénh vé toc do truc chinh: S.., G97, M03, M04, M05

- Lénh chon va thay dao: T..., M06

- Lénh vé cdc chifc ning phu: M00, MO1, M02, M07, M08, M09, M30
b) Cdc l¢nh ldp trinh bu trit va dich chinh dao

Cic hé diéu khién yéu ciu lip trinh gia cong theo toa dd tAm dao (tool center
coordinate) thay cho di€ém bién trén chu vi dao cit. Do d6 khong thé st dung truc ti€p toa dd
chi ti€t vi tAim dao phdi c¢6 vi tri cdch dudng bién cidt mdt khodng biing ban kinh dao. Phép
dich chinh vi tri tim dao dugc goi 1a bu trir ban kinh dao (radius compensation)

Céc lénh 1ap trinh bu trir va dich chinh dao cho phép bi€n ddi don gidn dit liéu ldp
trinh theo bién dang chi ti€t gia cong thanh dif liéu dudng tAm dao. Trong gido trinh nay, ta
stt dung thut ngit hiéu chinh dao, bao gdm:

- Hiéu chinh bdn kinh dao: G40, G41, G42

- Hiéu chinh chiéu dai dao: G43, G44, G49

¢) Cdc lgnh vé chu trinh gia cong

Lénh chu trinh gia cdng cho phép thuc hién chudi cdc chifc ning gia cong lip lai bing
mdt khdi 1énh. Lénh chu trinh han ch& dudc viéc x4c dinh toa d6, gidm dang ké 16i 14ap trinh,
ti€t kiém khodng 50% thdi gian 14p trinh.

C6 thé phan loai chu trinh gia cong thanh ba nhém:

- Chu trinh co ban (standard cycles): G80, G81, G82, G83, G84, G85, G86, G87, G88,
G89;

- Chu trinh ddc biét (special cycles): G71, G72, G73, G75, G76 ..;

- Chu trinh 'ng dung (user-defined cycles);

Nhém thit nhat va nhém thit hai duge nha sdn xuat hé diéu khién cai dit truc ti€p trén
hé théng, nhém thit ba gdm cdc chuong trinh macro bién soan bdi ngudi sit dung va dudc luu
gift trén bd nhd hé diéu khi€n. Thong thudng khong c6 su khic biét vé chu trinh phay c¢d ban
giita cdc hé diéu khié€n, nhung cdc chu trinh gia cdng dic biét c6 thé rit khac nhau.

~N



d) Cdc l¢nh vé ldp trinh phép ldp

Pé ting hiéu sudt ldp trinh cling nhu gidm thiu kich thudc chuong trinh cho cic
trudng hdp gia cdng phitc tap v€ hinh ddng hay c6 tinh lip vé quy trinh, vi du nhu khoan mot
tap hop 16 c6 ciing dudng kinh va cdch déu nhau ... cac hé diéu khién CNC hién dai déu dugc
trang bi cdc chifc ning lap trinh vong 13p (loops), chuong trinh con (subprogram) va macro.

C6 thé coi vong lip nhu chudi 1énh dugc lip lai nhidu 1dn. Chifc ning tao vong lip
cho phép ré nhdnh trd vé khdi 1énh tru6e trong chuong trinh va thuc hién cdc khoi 1énh trong
vong 1ip theo s6 1an chi dinh.

Chuong trinh con 12 mdt phan clia chuong trinh chinh va c6 thé dudc goi theo yéu ciu
bdi chuong trinh gia c6ng c¢6 lién quan tGi chudng trinh con nay.

Macro 12 mdt dang chuong trinh con dang tham bi€n c6 kha ning thuc hién cdc phép
tinh s6 hoc, logic, ré nhanh ciing nhu cdc chifc ning lip lai, né c6 thé luu trit trén bo diéu
khién va c6 thé goi tir chuong trinh gia cong bat ky.

CAu triic chuong trinh con hodc macro cling nhu c4u triic modt chuong trinh chinh NC.
C6 thé chén chuong trinh con hoidc macro vio chuong trinh chinh NC biing 1énh hoic quy
dinh riéng ctia phan mém diéu khién.

e) Cdc chiic ndang ldp trinh ning cao
Céc chitc ning nay tr¢ gitp nhu phép 14y ti 1€, phép xoay, phép 1dy ddi xing ... lam

don gidn cong viéc 1ap trinh, gidm thdi gian 14p trinh.

3. Lap trinh NC véi phan mém phay mé phong

a) Gidi thiéu tdp lénh ciia phdn mém

Cdc lénh di chuyén dao 'y

GO00 Chay dao nhanh (khong cit got) 7
Cdu triic: GO0 X..Y.. Z.. dz

jé i Digrn khdi xust

GOOU..V..W... 4

X/U..Y/V..Z/W...toa db
di€m dich (U, V, W toa do
tuwong ddi cuc bo)

Digm dich

i

Bidrm kb x Uit Vi du ldp trinh vdi toa dé tuyét doi:

HE—
Didm dich N090 GO0 X30 Y85
v | 35 N100 GO0 7212
N110 G90
@ - N120 GO0 X105 Y3572
| %
30 a3
4 ¢
X




iy

pidm khdi xudt
%_
«,[ piEmdich

4]

|

=

&}
=Y

Vi du ldp trinh véi toa do tuong doi:

N090 GO0 X30 Y85

N100 GO Z12

N110 G91

N120 GO0 X75 Y-50 Z-10

hodc: N090 GO0 X30 Y85
N100 GO Z12
N110 GO0 U75 V-50 W-10

Luu ¥ : d6i v6i phay CNC, khi 1ap trinh GOO nén 14p trinh chay X va Y riéng trong
mot khai 1€nh trude va sau d6 mdi dén khai 1énh chay Z.

GO01 Noi suy dudng thing
Cdu triic: GOIX.. Y..Z..F..
GO1U..V. W.F..

tudng doi cuc bod)

Z‘ @ Y
\
X/U... Y/V...ZIW... toa do %
diém dich (U, V, W toa do \\
\\\ X

YA

Piém dich

'R

Vi du ldp trinh vdi toa dé tuong doi:

NO85 GO0 X30 Y30
N090 GO0 Z2

N095 G91

N100 GO1 Z-8
N105 GO1 X80 Y45

hodgc: NO085 GO0 X30 Y30
N090 GO0 722
N100 GO1 W-8
N105 GO1 U80 V45

Vi du ldp trinh vdi toa do tuyét doi:

NO85 G90

N090 GO0 X30 Y30
N095 G00 722

N100 GO1 Z-6

N105 GO1 X110 Y75

¥




G02 Noi suy cung tron theo chiéu kim dong hd
GO03 Noi suy cung tron theo chiéu ngudc kim déng hod

Cdutric: g2 (xu.ywnv. (IL.J.
G3 JY/V.Z/W.. | I.K. {R..] F.
Z/W.. X/U.. K. I.

X/U..Y/V..Z/W...: toa d0
diém dich

I...J.... Toa d0 tdim cda cung
tron dudc tinh tuong d6i so
vdi diém khéi xui't cda cung
R...: bdn kinh cung tron

[ hose

Luu §: N6i suy cung tron chi thyc hién trong

mit phing.

Vidu ldp trinh toa do tuyét doi:

NO85 G90

75 ) N090 GO0 X55 Y35
AP N095 G0O 72

Y| = T N100 GO1 Z-5

o N105 G02 X95 Y75 130 J10

85 o5 hodc: NO085 G90

K - N090 GO0 X55 Y35
N095 GO0 Z2

N100 GO1 Z-5

N105 G02 X95 Y75 R30

Yi

&
I

Vi du lap trinh toa do tuong doi:

N090 GO0 X55 Y35
N095 GO0 Z2 Ya
N100 G91

N105 GO1 Z-7 e Y
N110 G02 X40 Y40 130 J10 YI 4
-
LS

hodc: N090 GOO X55 Y35 =

N095 GOO Z2 | N
N100 G91 © 4w X
N105 GOl Z-7 e

N110 G02 X40 Y40 R30

hodc: N090 GOO X55 Y35
N095 GO0 Z22
N105 GO1 W-7
N110 GO2 U40 V40 R30



Cdc lénh vé mdt phdng gia cong

Hé toa do gia cong xdc dinh biing ba truc X, Y, Z va tao nén ba mit phing gia cong
chinh: XY, XZ, YZ. C6 thé chi dinh mit phing gia cong bing lénh:

G17 Mit phing XOY
G18 Mit phing XOZ
G19 Mit phing YOZ
hoic bdi 1énh kich thudc tuong &ng nhu nhitng vi du vé cdc 1énh di chuyén dao & trén.

Pinh nghia mit phing gia cong theo 1énh kich thudc chi c6 tic dung trong khdi 1énh,
nhung dinh nghia mit phing gia cong bing 1énh c6 tic dung cho nhiéu khdi 1énh hoic ci
chuong trinh.

Lénh vé chuong trinh con va vong lip

G22 Goi chuong trinh con
Cdu tric: G22 A.. H..
A — S6 khdi 1&énh bit dau chuong trinh con.
H - S6 1an lip lai chuong trinh con
Vi du chuong trinh chinh:
NO085 G90

N090 G0O X55 Y35 N5000 G82 Z-10 F50
N100 G2 o / N5010 GO U10
N100 G22 A5000 H12 \

Vi du chuong trinh con:

N105 GO0 Z200

N5100 M99 (két thic

; chuong trinh con)
N300 M2 (két thic chuong

trinh chinh)

Lénh vé hiéu chinh bdn kinh dao L LELEIE L :

G40 K&t thic hiéu chinh ban kinh dao

G41 Hiéu chinh bdn kinh dao trdi
(dao di chuyén bén trdi quy dao cit)

G42  Hiéu chinh bén kinh dao phai G4l G42
(dao di chuyén bén phai quy dao cit) 1 G4l
Vi du hinh bén khi gia cong bién ngoai va ‘ —p

bién trong cia mot chi ti€t. Tuy theo hudng di
chuyén ctia dao va quy dao cit (dudng 1ap trinh) ma
c6 thé xdc dinh hiéu chinh trai hay phai.

G42

AN



Cédc 1énh hiéu chinh ban kinh
dao tao 1dp vectd bu trir vudng géc véi
quy dao cdt va c6 do 16n bing ban kinh
dao (hinh 2.14).

Can chd y huéng vao ra trudc
khi bt ddu hiéu chinh bdn kinh. D&i v6i
phin mém phay md phdng, huéng vao
ra truc khi bit dau hiéu chinh ban kinh
phdi vudng géc v6i quy dao cit (hinh
2.15).

Budng tim dao

Vectd déu

G41 Vectd cusi

(X Yior(l, J)

Budng I§p trinh

Vectd déu
Budng tAm dao

Budng l§p trinh

Ya
G41
Y. Chi tiét Hinh 2.14
Sai (%
N — X
Hinh 2.15 g G42 - Pé trd v& quy dao cidt 13 tAm dao cin
ding hity bd ch& dd hiéu chinh bdn kinh dao bing
1&énh G40.
Lénh vé chu trinh phay
G72 Chu trinh phay hdc chit nhat Z A Piém bit ddu va

Cdu triic: G72 X..Y..Z..D.. Q.. F..

,Y.,Z.. Toadd diém B
Tri s6 dich dao ngang
Tri s6 dich dao ding

T&c d6 chay dao doc

O T M

A — Piém bit diu va két thic chu trinh
phay hdc chit nhat 12 tim va mit ddu dao. Khi
thyc hi€én chu trinh phay, tim dao s€ tu dich
chinh. Tri s& dich dao ding ty dong diéu chinh
giam din dé&n ddy hoc. Hoc chit nhat yéu cau
phdi ¢6 cung bo bang ban kinh dao (hinh 2.16).

Chi thyc hién chu trinh phay hoc chit nhat
khi kich thudc ctia héc phai 16n hon hodc bing
hai 1n dudng kinh dao.

P& thyc hién phay hdc phdi dinh vi tri tAim
va mit dau dao tai vi tri A bing 1énh di chuyén
dao nhanh, sau dé thuc hién chu trinh phay hdc.

XA _llftft_ thidc chu trinh

) 28 X
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A
Dao B
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G75 Chu trinh phay hdc tron

Cdu triic: G75X..Y..Z..R..D.. Q.. F..

X..,Y..,Z.. Toa d diém B

oo R

B4n kinh hoc

Tri s dich dao ngang
Tri s& dich dao ding
Toc dod chay dao

A — Piém bit diu va két thiic chu trinh phay
h&c tron (hinh 2.17). Moi yéu cdu thuc hién chu
trinh phay hdc tron ciing giéng chu trinh phay hoc
chit nhat, chi khdc ban kinh dao phdi nhd hon ban

kinh R ctia hoc.

G80 K&t thic chu trinh khoan 16

G82 Chu trinh khoan 16 khong siu

Cdu triic: G82X..Y..Z..R.. P.. F..
X..Y..Z.. Toa d6 diém B

R..
P..
F..

Khodng cdch an toan
Thoi gian dung (gidy)
T6c dd chay dao

A — Piém bit ddu va két thic chu trinh
khoan 15. P - Thdi gian ding tinh ti€n khi dao
khoan 16 d&€n toa @6 di€ém B, sau d6 ty dong rit dao

vé diém A (hinh 2.18).

G83 Chu trinh khoan 16 sau

Cdu triic: G83X..Y..Z..R..Q.. P.. F..
X..Y..Z.. Toa dd diém B

R..
toan
Q..
ding
F.

A — Piém bit dau va két thic chu %
trinh khoan 16 sau. Tri s& dich dao ditng Q tu
dong diéu chinh gidm din dén ddy 15 (hinh

2.19).

Khodng cach an

Tri s6 dich dao

Eifn bat ddu va

e

>

“
ﬁ“ .A ?‘.he'-’: thue chu trinh
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3

Hinh 2.17

|

T6c dd chay dao
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G9I0 Phuong thic 14p trinh tuyét doi
GI1 Phuong thic 14p trinh tuong doi
G92 Dich chuyén chuén thio chuong

Cdu tric: G92X.. Z..
X..Z.. Toa dd cin dich chuyén téi
G994 T6c do chay dao phit (mm/phit).
G95 T6c do chay dao vong (mm/vong).

Cdc lénh chiic nang cong nghé

F.. Lénhkhai bdo tdc do chay dao (tri s6 tly theo don vi khai bdo: mm/phiit hoidc
mm/vong)

S.. Lénh khai bdo t6c dd vong truc chinh (vong/phit)
T.. Lénh goi dao (tri s6 quy dinh tir 1 d€n 12)

Lénh S.. va T.. khai bdo chung trong mdt khoi 1énh (trudng hgp thay dao bing tay)
cung vé6i chiéu quay truc chinh.

Céu triic: T..S.. M.. (trong d6 M... chi chi€u quay truc chinh)

Cdc lénh chiic ndng phu

M2 K&t thiic chuong trinh chinh

M3 Chiéu quay truc chinh theo kim dong hd

M4 Chiéu quay truc chinh theo ngugc kim ddng hd
M5 Dirng truc chinh

M8 MS tudi tron

M9 Tat tudi tron

M99 K&t thic chuong trinh con

b) Mt 56 quy dinh ciia phdan mém phay mé phéng
S¢ thit tu khoi lénh
N1 dén N4999 S& thit ty khoi 1énh trong chuong trinh chinh
N5000 d&€n N9999  S& thit tw khdi 1€nh trong chuong trinh con.

Thu vién dao phay

Phin mém quy dinh thay dao bing tay va st dung dao trong thu vién phan mém nhu
sau: - Dao phay ngoén: 08 Ma khai bdo: KNI 5

®10 KN2
D12 KN3 ,Z//
20 KN4 (L

AN




- Dao phay mit dau ®25 Ma3 khai bdo: KS1

30 KS2 )
- Dao phay try ®30 Ma khai béo:

D34 Kw2 K "
- Miii khoan ®5 Ma khai bao: KB1 |

D8 KB2 g

@12 KB3 4,’

20 KB4 |
_Miii khoan tdim @4 + ®8 M3 khai bio:KB5 IRy

Chudn mdy M

Trén man hinh md phéng ctia phan mém thé
hién 3 hinh chi€u véi chuén chi ti€t tring chuin may.
Nhu viy khi 1am viéc v6i phan mém ta chi cin khai
bdo vi tri chuin thdo chuong so vdi chuin chi tiét.

Trinh tu lam viéc véi phédn mém phay mé phdng

- Khéi dong phin mém\ Vio tap tin Adimill.bat\
Nhip ngay... Datum..; tén ngudi soan thio chuong
trinh Name va ma s6 chuong trinh Kurs\ F2 Start: m& ra “Thuc don chinh” (trén luu d6 1a
dudng nét dam)

- Chu&n bi chuong trinh NC: Néu chua c6 chuong trinh, nhip chuong trinh vio phin
mém, theo dudng din sau: “Thuc don chinh”\ F2 Editor \ F2 Edit

Pa c6 chuong trinh luu trong dia véi tén tip tin “ *.mil ”, m& chuong trinh theo dudng
din sau: “Thuc don chinh”\ F3 Datei\ F3 Laden \ F3 Hauprp (néu 1 chuong trinh chinh) \
F3 Unterp (néu 1a chuong trinh con). Nhu vy chuong trinh chinh va chudng trinh con phdi
luu G hai tap tin riéng biét.

- Khai bdo cdc thdng s6 cong nghé nhu: Tir 1énh dao (T...) cho tirng buc cong nghé
(nhap ky hiéu theo quy dinh clia thu vién dao); Kich thugc phdi (LX - chiéu dai theo phuong
X, LY - chiéu rong theo phuong Y, LZ - chiéu cao theo phucng Z) va dd 1éch ctia chuin thdo
chuong P so v&i chudn chi ti€t W theo tirng phuong (OX — 1éch theo phuong X, OY - l1éch
theo phuong Y, OZ - 1éch theo phuong Z).

Khai bao tir Iénh dao: “Thuc don chinh” \ F4 Ruest \ F2 Werkz
Khai bdo phdi : “Thuc don chinh” \ F4 Ruest \ F3 Teil \ F5 Def
Khai bdo chuin thio chuong : Thuc don chinh” \ F4 Ruest \ F4 4N-PKT

- M6 phéng chuong trinh: “Thyc don chinh” \ F5 Simula \ F4 Auto hoic F3 Einzel (F4
chay toan bd chuong trinh; F3 chay tirng khdi 1énh ctia chuong trinh).



Luu dé thuc hién phdn mém phay mé phéng CNC

Khéi dong may tinh

Vao phan mém\Adimill.bat
v

Thyc don chinh

Datum (Nhip ngay thing nim)

Name (Nhip ténngudi LT) < > F1 =|F19— Weiter
Kurs (Nhipmds6C.T) Halt TrG vao phan mém
v i [F10 - End
F1 - Halt F2 —Start »Ra khéi phin mém
Thodt ra Chudn mdy >
aa » F1
F1 F1 Halt [+
2 — Edit
F3 ~Hauptp F2 - Inhalt Soan thio
Ch. trinh chinh | A1 N -
Liét ké ch. trinh |4 - chudng trinh
F4 - Unterp [« Editor || F3-Loesch
Ch. trinh con F3 -Laden Nl =¥ Soan - Xod ciu lénh
MJ chuong trinh thio
F1 [* F4 — Sicher ’ "4 — Nummer
Ghi chuong trinh bdnh 56 cau 1énh
F3 —Hauptp d F3
Ch. trinh chinh [*7] | F5—Drucke «—| | Datei [qa FS _ List <
In chuong trinh Du liéu | Lat trane trude
F4 — Unterp |« F6 — loesch
Ch. trinh con [X6a chuong trinh 7 F6 — List >
Lat trang sau
F7 — Reset < F1
X6a man hinh —» Fl1 >
EZ Loesch-
F1 |4 F2 X 6a
F4
: Werkz
. F5 Simula . ||
F3 Einzel M6 bhén R\'fesf | Dao cit |E3 < Gidm
Timng khéilénh |« phong > Caidat
chuong trinh thong s&
| < A F3 Teil =
c.nghé —>|@4 > Tin
F4 Auto = 1 P phoiticu | £
Toan b ch. trinh i
F4 4N-PKT ||— F1
F1 |l F6 Bahm - [ ) Chuén thdo
|| Mo phdng . Text chuong
, ex
quy dao cat
F3 Einzel N —>| F5 Scala
Tung cAu Iénh " Tile
F4 Auto F8
A N Demo
Toan bd ch. trinh [ N
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4. Vi du 1ap trinh NC véi phAn mém phay mé phong (bdn vé sé 12 - Phu luc 2)
Budc 1: » Nghién citu chi ti€t gia cdng, chon phdi vat liéu mica vdi kich thudc:

Lx =100 (Chiéu dai)
Ly=70 (Chiéu rong)
Lz=15 (Chiéu cao)

* Vach trinh ty budc cdng nghé, chon dao, ch€ do cit va Iénh nhu sau:
- Phay cédc hdc chit nhat biing dao phay ngén N2 : T1, F100, S2000
- Khoan 7 16 biang dao phay ngén N1 : T2, F80, S2200

+ G4 dit va chon chuin thio chuong theo so do bén. Léch chuin (P-W) theo céc
phuong nhu sau:

Zp
i v
0X =0.000 P . - . >
b ‘--+—H——|| =
0Y = 0.000 . g g
M=W
0Z = 15.000 = 8 8
« Lap phi€u nguyén cdng AYp
(xem miu phu luc 2) A c
T B TF—h
.
4 N p1
| n | [W
. e ) i A
Budgc 2: Thiet ké quy dao cat. Quy Ny NP
PPETOTY A N < A g1 T { By
dao catla di€ém tAm va mat dau N T
. I 4y
dao theo bang toa do sau: . {& Xp
Vi tri A B Ay B, C D C D, 1 2 3 4 5 6 7
Toa do
X 8 45 16 37 55 92 60 87 74 65 65 74 83 83 74
Y 62 8 54 16 62 35 57 40 18 23 13 8 13 23 28
Z 2 -5 -3 -10 2 -5 -3 -8 -10 { -10 | -10 | -10 | -10 | -10 | -10

Budc 3: Soan thdo chuong trinh NC gia cong chi tiét
N10 G90

N20 T1 S2000 M3
N30 GO X8 Y62
N40 GO 22

N50 G72 Q3 X45 Y8 Z-5 D8 F100
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N60 GO X16 Y54
N70 GO Z-3
N80 G72 Q3 X37 Y16 Z-10 D8 F100
N90 GO X55 Y62
N100 G72 Q3 X92 Y35 Z-5 D8 F100
N110 GO X60 Y57
N120 GO Z-3
N130 G72 Q3 X87 Y40 Z-8 D8 F100
N140 G0 Z200
N150 GO X-50 Y150
N160 M5
N170 T2 S2200 M3
N180 GO X74 Y18
N190 GO Z2
N200 G82 P1 Z-10 R2 E80
N210 G82 P1 X65 Y23 Z-10 R2 F80
N220 G82 P1 X65 Y13 Z-10 R2 F80
N230 G82 P1 X74 Y8 Z-10 R2 F80
N240 G82 P1 X83 Y13 Z-10 R2 F80
N250 G82 P1 X83 Y23 Z-10 R2 F80
N260 G82 P1 X74 Y28 Z-10 R2 F80
N270 GO 72200
N280 G0 X-50 Y150
N290 M5
N300 M2

Budc 4: Kiém tra chuong trinh.

Ki€m tra cdc thong s& cong nghé nhu chon tir 1énh ma dao, phdi, chuin thio chuong.
Poc va vé lai quy dao cdt, quy dao chay khong cdt xem hgp 1y va chinh xdc chuwa. Céch
ki€m tra nay bing phudng phdp thli cong.
BuéGc 5: M6 phdng chuong trinh.

Chay md phdéng & ch&é do AUTO (toan bd chuong trinh), n€u chudng trinh t6t (hinh
ddng chi ti€t gia cong diing) thi xong. Né&u chua t8t, chay lai m6é phdng & ché d6 EINZEL
(tirng khoi 1énh), ddnh dau cdc khdi 1énh chua chinh xdc, trd vé& phin soan thdo chinh sita.

A™



IV. Cong nghé 1ap trinh tién NC
1. Co sG lap trinh tién

K¥ thuit 14p trinh c¢d ban cho mdy tién NC/CNC nhin chung don gidn hon so v4i cdc
loai mday phay NC/CNC.

Nhiéu hé diéu khi€n khic nhau dugc st dung cho may tién NC/CNC nhu FANUC,
FAGOR ... Tuy nhién, phin 16n cdc bd diéu khién déu c6 chung mot s8 chitc ning diéu khién
co ban, k§ thuat Iap trinh ciing nhu viéc khai bdo thong s6 1a tuong tu nhu nhau.

a) Mdy tién va hé truc toa do mdy tiéen CNC

C6 nhiéu loai may tién NC/CNC khdc nhau, tir loai don gidn véi hai truc toa d6 dén
cdc trung tAm gia cong nhiéu truc, nhiéu truc chinh, trung tAm gia cdng phdi hop tién — phay.
Hé thong toa dd trén mdy tién NC/CNC ciing dugc st dung chung cho cdc loai mdy NC/CNC
da trinh bay & cdc phan trudc.

Phan nay chd y&u trinh bay k¥ thuat 14p trinh cho cdc mdy tién hai truc toa do. Céc
truc toa do va chiéu clia né dugc trinh bay trén hinh 2.20; Hé thong toa do dudc xdc dinh t
vi tri phoi va huéng nhin theo truc chinh tif mam cip dén u dong, n€u ban xe dao & phia bén
nio cla truc chinh (truc +Z) thi truc +X s& huéng vé phia d6. Tuong tu chiéu quay cia tru
chinh (cting chiéu kim ddng hd — CW hoic ngugc chiéu kim ddong ho - CCW) ludn dudc xédc
dinh theo huéng nhin tir mam cip dén u dong.

Hinh 2.20

Khong gian 1am viéc clia mdy tién NC/CNC 1a mot khdi tru vi vdy chudn mdy M c6
thé & tAm va mit ddu (phfa mam cip), chudn R nim & vi trf xa nhi't hoic ngudc lai.

b) Dao tién CNC

Dao tién trén mdy CNC dudgc chon lua theo yéu cau, dit diém cta bé mit chi tiét gia
cong. Dao c6 hai phan: phan cit (phan lam viéc) va phan cdn (phin thin).

Phan cit dao tién CNC thudng dung 14 cdc loai manh dao (insert) ti€u chudn. C6 cédc
loai manh dao: hinh binh hanh (ky hiéu A, B, K), hinh thoi (ky hiéu C, D, E, M, V), hinh chi
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nhat (L), hinh tron (R), hinh vudng (S), hinh tam gidc (T), hinh 3 g6c (W), hinh béc gidc (O),
ngii gidc (P), luc gidc (H). Vi du mot s6 loai manh dao & hinh 2.21;

A | *J B ¢ K
Parallelogram Diamond “—  Paralllogram A
' e 8 / 90
Hinh 2.21 B_ Illl a- :7/ E i '”‘"..?."' L 9 _1
Paralielogram Diamond Rectangle ;
A gy - /-r h" _k_
C [ oy i (e M I{ .
Diamond | S Hexagon s Diamonad —

Phan cdn dao tién CNC dugc chia thanh nhiéu loai nhu:

- Hé thong dao T-MAX P: Pudc st dung tién tho, tinh ngoai va trong. Ngoai ra c6 thé
dugc st dung cho viéc gia cong cdc 16 16n (hinh 2.22).

e

¥
i
L4
i
kK
B

Hinh 2.22 Hinh 2.23

- Hé thong dao T- MAX U: Stt dung tién 18, tién dinh hinh (hinh 2.23).

- Hé thong dao cit dit T- MAX Q: St dung d€ tién cat ddt thép tru dic va rdng, tién
ranh trong va ngoai, tién rinh sdu va rinh bé mit, tién dinh hinh (hinh 2.24).

- Heé thong dao tién ren T- MAX U: La mot hé thong dao tién ren véi nhiéu ki€u ren
va budc ren trdi, phai khac nhau; Pudgc st dung cho tién ren trong va ren ngoai (hinh 2.25).

Hinh 2.24 Hinh 2.25
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Khi ti€n tinh ngoai va trong chd y chon géc nghiéng chinh va phu cho phu hgp véi
dic di€m bé mit gia cong, loai manh dao va phuong chay dao sau. Dudi day 13 mot s6 vi du:

- Tién tinh mdt ngoai (Hinh 2.26)

75°

Hinh 2.26

- Tién tinh trong (hinh 2.27)

a95° 93° 63° 91°

107°30"

|
|
BB

Hinh 2.27
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2. Cong nghé 1ap trinh tién NC
Cong nghé tién NC/CNC chi€m khdng nhiéu trong cdc phuong phdp gia cong diéu

khién s&, khodng 25%. Ky thuit l1ap trinh cho tién CNC nhin chung ciing giéng phay nhung
don gidn hon, c¢6 nghia cdc 1€nh 14p trinh ¢c6 ban nhu: di chuyén dao, toa do ..; cdclénh lap
trinh bu trir dich chinh dao; 14p trinh macro va chuong trinh con; cdc chdc nang 1ap trinh ning
cao déu c6 khi 14p trinh cho tién.

3. Lap trinh NC véi phan mém tién mé phong

a) Gidi thi¢u tdp lénh ciia phdn mém

Cdc lénh di chuyén dao

G00 Di chuyén dao nhanh (khong cit got) tir vi tri di€m 0 d&n vi tri di€m A (hinh
2.28)

Cdu tric: GO X/U... Z/W...
X/U..,ZIW.. Toa dd di€ém A (U,W toa d6 tudng d6i cuc bd)

Go01 Nbi suy dudng thing (cit tirf A dé€n B) - hinh 2.28

Cdu triic: Gl X/U... Z/W... F...
X..,Z... Toa do di€m B
F.. To6c do chay dao
A?( _____ :;’ O
C e - Jiag Vs
Hinh 2.28 R
A
s M _G_ = S
P
GO02 Nbdi suy cung tron theo chiéu kim ddng hd (cit mot cong tir B d&€n C - hinh

2.28)
Ciutricl: G2X.Z.I1.K.F.
X..Z..  Toa d6 ctia diém C (diém dich)

I.J. Toa d6 tAm cua dudng cong (thudng ding toa do tuong
ddi, c6 nghia so vdi diém xuit phat dudng cong, di€ém B)

F Toc do chay dao
Céutric2: G2X.Z.R.F.
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X..Z..Toa dd cta diém C
R Bén kinh ctia cung tron
F..  Td&c do chay dao
GO03 Nbdi suy cung tron theo chiéu ngugc kim dong hd (cit tir C d€n B — hinh 2.28)
Cdutricl: G3X.Z.I.K.F.
Céutric2: G3X.Z.R.F.

Lénh vé chuong trinh con va vong lip

G22 Goi chuong trinh con
Cdutric: G22A.. H..

A . S& khdi 1énh bit diu chuong trinh con.
H. S& 1an lip lai chuong trinh con

Lénh vé hiéu chinh bdn kinh miii dao

X
G41 Hiéu chinh ban kinh miii dao trdi ?
(dao cdt got bén trdi quy dao cit)

G42 Hiéu chinh bdn kinh miii dao phai
(dao cit got bén phai quy dao cit). I

G40 Két thic hiéu chinh ban kinh miii

dao.
Lénh vé chu trinh tién 7
G71 Chu trinh tién tho béc vé tirng 16p
song song vd4i truc Z
Cdu tric I: G71A.. I..K.. D.. F..

N Piém bit diu
i€m k&t L6p cit va két thic

thuc du’dng \%\_ } o‘/ chu trinh G71

A.. Chuong trinh con s&
khoi 1énh bit dau ...

I.. Lugng du gia cOng
tinh theo phuong X

K.. Lugng du gia cOng
tinh theo phuong Z

D.. Chiéu sdu lat cit '

F Toc dd chay dao
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Cdéu triic 2: G71P..Q.. 1.K..D..F..

P..Q.. Tucadulénh...d€n caulénh ...

G72 Chu trinh tién thd béc vo tirng 16p song song véi truc X
Cdu triic: G72 A.. (P.. Q..) L. K.. D.. F..

Piém bit

D . oA
chn \lr va két thiic
A.. Chuong trinh con il ¢ o S R chu trinh G72
P.. Q.. T cu lénh ... d&€n ciu Iénh ...
D L6p cit
L. Lugng du gia cong tinh theo X
K. Lugng du gia cOng tinh theo Z v
D.  Chidusduldt cdt !
F T&c do chay dao — =24 piém két thiic
dudng bao

G76 Chu trinh tién ren
Cdu tric: G76X..Z..K..D.. H.. F..
X..Z..Toa dd diém B
K.. Chiéu cao ren
Chiéu sau 16p cdt cudi cling

D
H.. So 14t cit
F

Budc ren
B Pi€m bit dau va k&t
X hic chu trinh G76
V/I
*

G82 Chu trinh khoan 16 khong siu
Cdu triic: G82X..Z.. F..
G83 Chu trinh khoan 16 sau
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Cdu triic: G83X.Z.D. H..F..

X.. Z.. Vi tri ddy 16 khoan

D.. Chiéu sau mot 1at khoan dau tién
H.. S6 lat con lai

F.. T6c do chay dao

KS(A)’ litconlai , x

Vi tri bit ddu va két
— thuc chu trinh khoan

/Khoe’mg cdch an toan (2 +5) mm
G80 Khi két thiic chu trinh khoan 16
G92 Dich chuyén chuin thdo chuong
Cdu tric: G92X.. Z..
X..Z.. Toa dd cAn dich chuyén té6i

Lénh chitc nang cong nghé

F.. Lénh khai b4o toc dd chay dao (tri s§ tily theo don vi khai bdo: mm/phit hoic
mm/vong)

Lénh khai b4o t6c dd vong truc chinh (vong/phiit)
Lénh goi dao
Lénh S.. va T.. khai bdo chung trong mdt khdi 1énh.
Cdutric: T.S..M..
M..  Chiéu quay truc chinh (M3 hoic M4)

Cdc lénh chic nang phu

M2 K&t thic chuong trinh

M3 Chiéu quay truc chinh theo kim déng hd

M4 Chiéu quay truc chinh theo ngudc kim ddng hod
MS Dirng truc chinh

M8 M3 tudi tron

M9 Tat tudi tron
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M99 K&t thic chuong trinh con
b) M¢t 56 quy dinh ciia phdan mém tién mé phong
86" thit tu khoi lenh
N1 dén N4999 SO thit ty khdi 1€nh trong chuong trinh chinh

N5000 d&én N9999  S& thit tw khdi 1énh trong chuong trinh con.

Thu vién dao tién

Phan mém quy dinh thay dao biing tay va s dung dao trong thu vién phan mém. Nhu
vay khi chon dao nao, phdi nhip ding ky hiéu clia dao d6 vao bd nhé mdy tinh. Pdi v6i dao
cit ddt, dinh dao quy dinh 13 vi tri ¢6 ghi chit “P*“. Trong chudng trinh, cdc 1énh di chuyén
dung cu va cdc chu trinh cit, déu c6 toa do clia di€m dich. Toa d6 di€m dich d6 1a toa dd ma
diém do dao sé& tdi. Hinh 2.29 dudi day 12 thu vién dao va ky hiéu quy dinh cia phAn mém:
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Hinh 2.29
Quy dinh chuédn M va W

Quy dinh d§ 1éch gitta C
chudin M va W theo phuong Z T e'/
12 20mm; kich thudc chau kep Nk. P :
1a 20 mm (hinh 2.30). e A

Gid st trén hinh chon [ Chi tiét
chuin thdo chuong tai mit diu AN gia cong
chi tiét, cAn khai bdo cho phan \
mém d6 1éch clia chuidn thdo

Phoi

7N \ A Hinh 2.30




chuong P so véi chuAin may M theo phudng Z nhu sau:
Léch(P-M)z=1+20+B+ A +20
Trong doé: B — miéng cit dit (n€u can cit dit)
A — Khodng cdch an toan
1- Chiéu dai chi ti€t can gia cong
Chiéu dai phoi L theo phuong Z dudc tinh nhu sau:
L=1+B+A+20+C
Trong dé: C — Lugng du vat mit dau (n&u can cé)
Quy dinh vé toa do X

Phoi st dung cho tién CNC c6 dang khdi tru hodc khdi tron xoay nhiéu bic ddi xitng
qua dudng tim. Thong thudng trén cdc ban vé k§ thudt, kich thudc tron xoay thudng dugc
cho theo dudng kinh. D€ st dung thuin tién moi kich thudc, hé diéu khi€n CNC cung cap hai
phuong phap l1ap trinh kich thu6c theo phuong X:

- Lap trinh theo dudng kinh: Toa do X dugc xdc dinh theo dudng kinh (gip d6i khodng
cdch thuc).

- Lap trinh theo ban kinh: Toa d§ X dugc xdc dinh theo bdn kinh.

Chon phuong phap lap trinh theo dudng kinh hay bdn kinh tiy thudc vao cdc thong s&
mdy di dugc cai dit. Thong thudng, 1ap trinh dudng kinh duge chon nhu ch€ do mic dinh
trén cac bo diéu khién tién CNC.

Phin mém tién mo6 phdng chon phuong phdp 1ap trinh theo dudng kinh.

Thit tu lam viéc véi phdn mém tién mé phong

- Khéi ddong phan mém\ Vao tap tin Aditurn.bat \ .....

Céc bu6c con lai giong nhuw phan mém phay mo phdéng. Chi khidc chuong trinh luu ¢
phin m& rong cda tip tin “ *.Trn”.

Luu dé thuc hién phdn mém tién mé phong

Giong nhu phan mém phay md phdng.
4. Vi du lap trinh NC véi phAn mém tién mé phong

Yéu ciu lap trinh NC gia cong chi ti€t hinh 2.31 va ki€m tra quy dao cit bing phin
mém tién mo6 phdng.

Budc 1:  Nghién citu chi tiét gia cong, chon phoi vat liéu mica véi kich thudc:
Chiéu dai phoi: Lz=46+3 +10+20+2 =81 mm
Pudng kinh pho6i: Lx =34 mm

« G4 dit :Mam cdp ba chiu ty dinh tAm.
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Hinh 2.31
« Trinh ty gia cdng va 1ap phi€u nguyén cdng
TT | Budc cong nghé Ma dao va Ché& dp cit
ky hié
youet t F S
(mm) | (mm/vong) | (vOng/phiit)

1 Vat mit diu T1 (A2) 2 0.2 1000
2 Tién th6 boc vo bi€n ngoai T1 (A2) 0.2 1000
3 Ti€n tinh bién ngoai T2 (A4) 0.5 0.1 1500
4 Tién ren T3 (Gl) 0.1 1.5 300
5 Cit dut T4 (S1) 3 0.1 500

Budc 2: Thi€t k& qu§ dao cdt va quy dao chay khdng (hinh 2.32).

Quy dao cdt 1a vi tri do dao (hinh 2.31). Miii dao c¢6 bdn kinh cong r, nén khi tién tinh
ta hiéu chinh ban kinh miii dao.

Hinh 2.31

Tx

T — chuén dao

Tz— gi4 tri ci dit thong s6 dao theo phuong Z

1 Tx — gi4 tri chi dit thong s6 dao theo phuong X
Tz Vi tri do dao 1a diém ndi giita hai gid tri Tx va Tz

Miii dao c6 ban kinh cong r
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X A
y 14 ¢!
. *3
13 2\ 11 10 0 .
] 4
8 7 I
Hinh 2.32 P Z
o [fis 1T 2 S ' (—
Toa | 1 2 3 3 4 5 6 7 8 9 10 11 12 13 14 15
Xd() 38 (-2 30 15 18 18 18 15 15 | 20 24 24 | 30 30 32 -2
Z 0 0 4 2 0 -1.5 | -16 | -175 | 21 | -21 | -23 | 35| -38 | -50 -46 -46
Budc 2: Soan thdo chuong trinh NC
NI10 G90 G95
N20 T1 S1000 M4 * Goidao 1
N30 GO Z0
N40 GO X38
N50 G1 X-2 Z0 F0.2 * Vat mit diu
N60 GO X30 Z4 * Vi tri di€m 3
N70 G71 A500010.5 K0.5 D1.5 F0.2 * Tién thd béc vd
N80 GO X50 Z200 * V& vi tri thay dao
N9O M5
N100 T2 S1500 M4 * Thay dao 2
N105 G42
N110 G22 A5000 H1 * Tién tinh bién dang
N115 G40
NI120 GO X50 7200
NI130 M5
N140 T3 S300 M4 * Thay dao 3
NI150 GO X18 Z2
N160 G76 X15 Z-18.5 K1.5 DO.1 H7 F1.5  * Tiénren
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N170 GO X50Z200
N180 M5

NI190 T4 S500 M4
N200 GO X50Z-46
N210 GO X32
N220 G1 X-2
N230 GO X50
N240 GO Z200
N250 M5

N260 M2

* Thay dao 4

* C4t dut chi tiét

N5000 GO X15 Z2
N5010 G1 X15 Z0
N5020 G1 X18 Z-1.5
N5030 G1 X18 Z-16
N5040 G1 X15 Z-17.5

* Vi tri di€ém 3
* Vi tri di€m 4
* Vi tri diém 5
* Vi tri di€m 6

* Vi tri diém 7

N5050 G1 X15 Z-21 * Vi trf di€m 8
N5060 G1 X20 Z-21 * Vi tri diém 9
N5070 G2 X24 Z-23 * Vi tri diém 10

N5080 G1 X24 Z-35
N5090 G3 X30 Z-38
N5100 G1 X30 Z-50
N5110 G1 X34 Z-50
N5120 M99

* Vi tri di€m 11
* Vi tri di€m 12

* Vi trf di€m 13

* K&t thic chuong trinh con

Budc 4: Kiém tra chuong trinh.

Kiém tra cdc thong s6 cong nghé nhu chon tir 1énh mi dao, phodi, chuin thio chuong.
Poc va vé lai quy dao cdt, quy dao chay khdong cdt xem hdp 1y va chinh xdc chuwa. Cdch
ki€m tra nay bing phuong phap thi cong.
Budc 5: M6 phdng chuong trinh.

Chay md phéng & ch&é dd AUTO (toan by chuong trinh), n€u chuong trinh t6t (hinh
ddng chi ti€t gia cdng ding) thi xong. Né&u chua tdt, chay lai md phdng & ché do EINZEL
(tirng khoi 1énh), ddnh dau cdc khai 1énh chua chinh xdc, trd vé& phin soan thdo chinh sita.
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CHUONG 3

LAP TRINH TU PONG
(LAP TRINH BANG PHAN MEM CAD/CAM

I. Cong nghé lap trinh ty dong
1. Hé thong CAD
2. Hé thong CAM
3. Trinh hdu x& ly POSTPROCESSOR
II. Giéi thiéu phan mém Miil CAM- Designer2
1. Khéi dong phan mém
2. Thi€t k& quy dao cdt va tao chuong trinh NC
3. Ung dung AutoCAD trong thi€t k& quy dao cit

4. Cic budc thuc hién phan mém MiilCam-Designer2



CHUONG 3
LAP TRINH TU PONG

I. Cong nghé lap trinh ty dong

Lap trinh ty dong st dung ngdn ngit 14p trinh hodic phan mém CAD/CAM nhu cong cu
trg gitp dé€ chuyén ddi tv dong dit liéu hinh hoc va dif liéu cong nghé thanh chuong trinh NC.

Ngay nay, cdc ngon ngit xi 1y hinh hoc din din dudc thay th€ bdi cdc phin mém
CAD/CAM va viéc st dung phin mém CAD/CAM dé€ 14p trinh NC di trd thanh phuong phap
phd bi€n va hiéu qui, dic biét cho cdc trudng hgp gia cong mit cong phifc tap.

Nguyén 1y ctia cong nghé CAD/CAM 1a s dung cd sG dit liéu chung cho cdc chic
ning thi€t k& va 1ap k&€ hoach sin xuat. Nhu vdy, theo cong nghé CAD/CAM, c6 thé truy
xudt dit liéu hinh hoc va cong nghé vé sdn pham, lvu trif trong co s§ dit liéu cho cdc chifc
ning quin 1y va diéu hanh sdn xuit, bao gdm chiic ning 1ap trinh NC.

Trong céc tng dung diéu khién s8, cdc chitc ning CAD cho phép xdc 14p hinh hoc chi
ti€t gia cong va cic chitfc ning CAM cho phép st dung dif liéu hinh hoc sin phim d€ tao
dudng chay dao (hay quy dao cdt va quy dao chay khong cdt) va thuc hién cdc chifc ning
quan ly va diéu khién qud trinh sdn xuf't nhu 1p qui trinh ché tao (process planning), 1ap k&
hoach sdn xuit (production planning) ...

Qui trinh 14p trinh NC theo cong nghé CAD/CAM thong thudng gém cdc budc co bian
(hinh 3.1) sau:

- Thi€t k€ mAu (modeling) -hé thdng CAD.

- Lva chon cong nghé gia cong NC (phudng thitc chay dao); X4c 1ap thong s6 NC cho
chifc ning gia cong NC tuong ng: bao gdom cdc thong s6 vé phdi (stock); vé dung cu cit
(tooling parameters) va cdc thong s6 gia cong (machining parameters); Thuc thi trinh st 1y
(processor) ddi vdi chic ning gia cong gia cong NC d€ tao dudng chay dao (toolpath
generation) — hé thong CAM

- Thyc thi trinh hau x& 1y d€ bién dich dit liéu dudng chay dao thanh chuong trinh NC
- POST-PROCESSOR

& 3
D | cnp [ com [ | posr [EEED | o [EEp

1 1

Hinh 3.1 Tooling Templates
Swfaces Cycles “CGD
Wireframe Sirategqy Custom
5TL Graphics Post
DKF Sirmu lalor
*IGES
* DG

A1



1. Hé thong CAD

C6 rat nhiéu phan mém trg giip cho thi€t k€ miu tir c6 bin nhu Autocad,
SolidEdges, SolidWorks, Autodesk Inventor dén chuyén dung cd khi nhu Mechanical
Desktop, cdc phﬁn mém tich hgp CAD/CAM nhu: Pro/Engineer, Cimatron, Catia, EdgeCAM,
MasterCam, DelCam, AnphaCam, GibbsCam, VisiCam, TopCAM, SurfCAM, MillCAM,
LatherCAM ...

Viéc chon Iya mot hé thong trg gidp thi€t k€ CAD t6t nhat con tuy thudc vao tiing
l1anh vuc chuyén mon khidc nhau, trong cling chuyén mon ciing phdi cAn nhic nhiéu van dé
trong d6 c6 van dé kinh t&, do linh hoat (giao dién véi cdc thiét bi ngoai vi, kha ning chuyén
tdi file, tinh tuong thich vé6i cdc chudng trinh khdc, kha ning md rong ...).

Hién nay, cdc phin mém chuyén dung nganh cd khi 12 cdc phan mém tich hgp
CAD/CAM di thyc hién thi€t k& miu tir don gidn dén phifc tap vdi sy hd tr¢g dd6 hoa manh
mé nhu:

- Thuc hién cdc y tudng thi€t k€ ngay trén khéi solid (PART FILES)

- Lip rdp cdc chi ti€t thinh mot sdn pham hoin chinh (ASSEMBLY FILES)

- Mo phdng ldp rdp va hoat dong clia cdc cd cdu (md phong dong)

- Chuyén d6i tir chi tiét, cd cau ldp rdp thanh ban vé 2D (DRAWING FILES)

- Tao khuén mau tir mau solid

- Tao hé thdng phan ti dif liéu

2. Hé thong CAM
a) Cong nghé gia cong NC

bé quan 1y duge dit liéu chay dao cho muc dich bién dich ty dong thanh chudng trinh
NC, ngoai yéu cau vé tinh cdng nghé, phuong thiic chay dao phdi c6 quy luit todn hoc.
Thong thudng cdc chifc ning gia cong NC dudc thiét k& theo diéu khién 2,5 truc; 3 truc; 4
truc; 5 truc (2.5x; 3x; 4x; 5x) va theo quy luat hinh hoc song song (parallel), xodn 8¢ (spiral),
tham s6 (parametric). Tuy thudc vio yéu ciu gia cong (thd, bdn tinh, tinh), tuy thudc vao kha
ning cong nghé cla mdy gia cong (2.5x; 3x; 4x; 5x), cdc phan mém CAD/CAM cho phép lua
chon phuong thitc chay dao thich hgp cho tirng budc gia cong.

P& tim hiéu sdu vé cong nghé gia cong NC phdi hoc thém mot gido trinh chuyén siu
CAD/CAM, gido trinh nay chi dé cap cdc ki€n thifc rd't cd bin. Duéi diy 12 mot s6 vi du:

- Cong nghé gia cong mit phing (Facemiling), chon phuong thitc chay dao nao?(hinh

6/9/99 |
— v . ? 3 J

Angle=0

3.2)

—

—

Angle=4

[a W4



P& vao/ra dao (lead in/out) chudn bi phay mit phing, chon cdch nao trén hinh 3.3 va hinh
3.4:

w wllr
Hinh 3.3 o

Angle=45 Hadius=10 | ength=10 Angla=45 Radins=) T.anoth=10

Hinh 3.4 i

- < L + Q_, L

Suwuth Link Moverenl Straight Link Movement

- Cong nghé gia cong hdc (Pocket): hdc chii nhat (2,5x); hdc tron (2,5x); hoc dinh hinh
c6 hoic khong c6 ddo (ddy bing 2,5x — hinh 3.5 hoidc dinh hinh 3x — hinh 3.6) ...

Pudng bién

Hinh 3.5

Hinh 3.6

- Cong nghé gia cong dudng bién (Profile): tao cdc dudng chay dao 2,5 truc theo
dudng bién x&p 16p (hinh 3.5); dudng xodn (hinh 3.6), dudng c6 bo cung (hinh 3.7) ...

|
: |
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- Cong nghé gia cong mét bién (Surface Profile): tao cdc dudng chay dao 3 truc theo
mat bién (hinh 3.8)

1 /
‘\J\‘\T\ \|// 77 //Fq\\\
‘QQN$‘ A b
C Hl \«\v“’bb cj,_, (C)
. ”'"‘“::s_: i__ 1 .
e W
RN \S /
AN
Radial strategy Concentric strategy Spiral strategy

Hinh 3.8

- Cong nghé gia cong 16, tap 16.

- Cong nghé gia coOng miit bién phic tap biing cdch phdi hgp gitta dudng bién va miit
bién (hinh 3.9) hodc cdc mat 4x, 5x ...

Pudng bién

<

Hinh 3.9 N

Mit bién/ K

b) Théong s6’ NC bao gom cdc thong s6 vé phoi, vé dung cu cit (tooling parameters) va
cdc thdong sd gia cong (machining parameters). Noi dung nay cling di trinh bay kj & chuong
2, phan cong nghé 14p trinh phay va tién NC.

- Thong s6 vé& phdi bao gdm kich thudc, hinh diang phdi va lugng du gia cong.
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- Thong s6 vé dung cu cit bao gdm: S& hiéu dao (chi dinh vi tri chita dao trén bo phan
trit dao); K&t cau dao (kich thudc 1ui cit, thong s6 hinh hoc phan cit, dudng kinh, ban kinh
miii dao ..) vd vat liéu phan cit cda dao.

- Thong s6 gia cong bao gbm: Téc d6 truc chinh (spindle speed); T6c dd chay dao
(feedrate); Toc do cidt ding (plunge Feed); Budc dinh dao ngang (stepover distance - hinh
3.10); Chiéu sau dich dao: c¢6 hai trudng hdp, dich dao nhanh (rapid depth) — di chuyén véi
t6c dd nhanh, khong cit got dudc va dich dao cdt (down step) - di chuyén véi tdc do cit.
Thudng dung cho truc Z. Vi du: Chiéu siu cit (depth); Ludng du gia cdng (stock allowance)

" Stepover Siepover

Lugng du tinh

——y p——

i}

/C‘usp Aannt

hinh 3.10

¢) Duong chay dao (quy dao cdt va quy dao chay khong - toolpaths) dugc xdc dinh mot
cdch ty dong tir dit liéu hinh hoc chi ti€t gia cong. Thong thudng, cdc phdn mém Ilap trinh
CAD/CAM qudn 1y dudng chay dao dudi dang tip tin toa do chay dao (Cutter Location —
CL), bao gébm cdc diém (Point), doan thing (Line), cung tron (Arc) cdu thanh nén dudng
chay dao. Thong qua trinh tr¢ gidp, tip tin CL dugc cai dit thém cdc thong s6 NC. Cudi
cung, tdp tin CL cting v6i moi dit liéu NC lién quan dugc bién dich bdi trinh hdu st 1y (Post-
processing) thanh chuong trinh NC tuong @ng theo dang yéu cau. Hinh 3.11 cho thdy mot s6
dang tollpaths gia cong tinh.

Hinh

2 % are perp
to mach othar. Unaceeptable

/ Toolpaths

3. Trinh hau xit Iy POSTPROCESSOR

POST PROCESSOR la tap hdp nhitng chi din dé chuyén d6i dudng chay dao, thong
s6 cong nghé, diéu kién gia cong... dugc tao ra thanh chuong trinh diéu khién mdy CNC.

Pay Ia not tién ich quan trong, mudn lam mot NC POST PROCESSOR, ngudi ding
phai hi€u r6 vé 1ap trinh NC néi chung, vé hé diéu khién ma may NC/CNC ctia minh dang
st dung. M&i hing sdn xuit hé diéu khién may CNC, ngoai viéc st dung cdc mi 1énh bit
budc thong thudng ciia tiéu chudn ISO, con st dung cdc ma 1énh co ban theo y riéng cia ho.

A5



Thi du cing cong viéc khai bao hé thong do kich thuGc 1a mm, hé FANUC va MTS chon
lénh G21, hé FAGOR va SINUMERIK chon 1énh G71.

Chuong trinh POSTPROCESSOR c6 thé do cdc hing sdn xuit cai dit sin trong hé
diéu khién mdy CNC nhung ciing c¢6 thé do khach hang tu cai dit.
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II. Giéi thi¢u phan mém Millcam - designer 2
1. Khéi dong phan mém

MILL-CAM Designer 2 1a 1 hé thong thi€t k& va 14p trinh ty dong 2D, cho phép ngudi
st dung v& dudc trong moi trudng dd thi. Sau d6 ban vé dugc chuyén ddi tw dong sang 1 tip
tin G-Code, tp tin nay chinh 12 chuong trinh diéu khién gia cong trén may phay CNC.

Khi diing man hinh thi€t k&, dudng din thanh cong cu dudgc thé hién bing mau sic. Po
day nét v& khic nhau cho ta bi€t duding kinh dao cit khac nhau, d6 sdu nét v& ciing thé hién
mau sic khdc nhau dai dién cho chiéu sdu cit khic nhau. Bin vé& dudc tao ra biing cdch lién
két cdac phin tif v6i nhau va ta c6 thé b3 sung vao ban vé cdc phan t méi hoic di chuyén
ho#ic copy né di bat cit lic nao. Mill-cam Designer 2 cho phép dinh kich thu6c va vi tri clia
cdc phin tif rdt chinh xdc. Ban vé& c6 thé dudc luu lai hoic chdng 1én nhau vao bat ct lic
nao, vi viy nhitng ban vé dang d§ c6 thé dugc vé ti€p sau hoic c6 thé thay doi.

Mill-cam Designer 2 r't don gidn, d€ st dung va 1am ting kha ning st dung cla may
phay CNC 1én rit nhiéu. Cho phép mdy phay CNC trd thainh mot “cong cu da ning” hon 13
chi st dung phuong phap
lap trinh cdn ban (dung
“G-code”). “G-Code” 1la
ngdn ngit cia mdy CNC,
bao gdm nhitng chudi cédc Mil CAM Designer 2
ki tv va s6 ma did dudc ———
dinh nghia bing cdc “Cau EMeticths ||

1€nh”, }enh , “Pia chi ‘ Material Type
trong Phan II1”. ; ; ’—|
o 20.000 [j
Phan mém Mill-Cam

Designer 2 chi hoat dong
khi khéa an toan cida
Denford dugc n6i v6i may Width
tinh. b€ su dung phan — 70.000 =
mém nay cin 1 dia ciing,
cai dat Window 3.1 (hoidc

Man hinh kich thuéc phoi liéu

‘Nwamill (metric) j !Machine Type

hon) va t6i thi€u 1 MB bd " 3
e A 7 i ?
nhd trong . Length  [100.00 [0 & ek

Khéi dong Mill- '
CAM bing cdch nhap
phim trdi chuot 2 1in vao
biéu tuong Mill CAM
designer 2

Man hinh kich thudc phoi liéu xud't hién cho phép cai dit lai loai mdy phay Machine
Type, kich thuSc phoi (chiéu dai - Length, chiéu rong — Width, chiéu cao — Height), loai
vat liéu gia cong Material Type va don vi do ludng Metric Units. Sau ciing nhap nit trdi
chudt vao nit OK dé€ ti€p tuc chuyén qua man hinh soan thio.
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2. Thi€t k& quy dao cit va tao chuong trinh NC

DPudc thuc hién trén man hinh soan thdo dudi ddy. Man hinh nay bao gdm: Vung do6

hoa; Phim thanh phan; Thanh ngang danh muc; Thanh ngang dif liéu.

Menu Bar (Thanh ngang danh muc) Information Bar (Thanh ngang dif liéu)

[i Mill L.AM Designer - [Untitled]
lnformatiDnEiIe Edit Grid Create G-code

Help

|/ Linell

Arc Angle: 50 Cutter Diameter:

= 415 v 000 Lergth: d Start depth:
2 Grid: 5.00

050 Finish depth:

Step: 415

050

(- Arc .

D Frame .

- Ele.

. Circlel

@ Ring..

&b Text.

f o Editll

Element Buttons
(Phim thanh phan)

\ Drawing Area

(Viing d6 hoa)

a) Chiic ndng cdc phim thanh phan (Element Buttons)

Nhdp midt tréi
chudt vao biéu tugng

/. Arc sao cho xuit hién
Arc

vét sding mau d6. Pua

chuot vio Vung dd hoa
va bAm mit trdi, hop thoai dudi hién ra cho
phép chon huéng quay (chiéu kim déng ho:
Clockwise, ngudc chiéu kim déng ho: Anti
Clockwise) va goc quay (Angle in degrees)

o et Arc Angle E

A . » A 2 A ~
chudtra & vi tri cudi cia doan thang can vé.

Nhap mit trdi chudt vao bi€u tugng Line sao cho xudt hién vét

/ sang mau dé. Nhip vio mit trdi chudt vio Ving d6 hoa va git
Line chudt tai di€m bit ddu cla doan thing mudn vé, kéo chudt di, thd

- |

Bagle in deyrees: 00|

= Clnrkwd gr
=+ Anti Clockwisc

ﬁm:l

xlicnccl

Nhap chudt vio OK. Pua chudt vao Vung dd hoa, nhdp mit trdi gilt

D D clia cung tron, r6i tha ra.

Frame

A7

chuot tai diém bit dau cda cung tron, kéo chudt d&€n vi tri két thic

P& vé mot khung rdng hinh vudng hay chit nhit. Nhap chudt
vao bi€u tugng Frame sao cho xuit hién vét sing maiu dé. Pua
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Sau cuing nhdp mit trdi chudt vao | bﬁ x‘j o | fr ?sz
OK. _

chuot vao Ving db hoa, baAm giit chudt tai di€ém bit ddu vé khung,
kéo chudt d€n vi tri mong mudn. Sau d6 tha chudt ra.

Vé modt hop vudng hay chit nhat dic. Nhip chudt vao
biu tudng Box sao cho xudt hién vét sing mau dé. Pua chudt vao
Viing @6 hoa, nhap va giit chudt tai di€ém bit ddu vé, kéo chudt
dén khi dat kich thuéc mong mudn. Sau d6 thd chudt ra.

V& hinh tron dic. Nhap chudt vao bi€u tugng Circle sao cho
xui't hién vét sing mau dd. Pua chudt vao Ving d6 hoa, nhdp va git
tai tim vong tron, kéo dén khi dat dudc ban kinh theo yéu ciu. Sau d6
thd chudt ra.

V& hinh vanh khin. Nhip chudt vao bi€u tugng Ring sao cho
xuit hién vét sing mau dd. Pua chudt vio Viung @6 hoa, nhip va gitt
tai tAm cla vong tron, kéo dé&n khi dat kich thudc. Sau d6 tha chudt ra.

V& chit. Nhap chudt vao biéu tugng ab Text sao cho xudt hién
vét sdng mau dé. Pua chudt vao Ving dd hoa, nhdp mit trdi
chudt. Mot hop thoai hi€n ra cho phép :

T enl Inp ul B

Chon phan tif v& can thay ddi. Nhap mit trdi chudt vao Edit
sao cho xuat hién vét sing d3. Pua chuot vio Viing d6 hoa, chon ddi
tugng bing cdch bAm mit trdi chudt vao vi tri ddu, giit va kéo chudt
dé&n vi tri cudi, thd chudt ra (d6i tugng bi to den).

e Di chuyén ddi tugng vé&: BAm mit phdi chudt vio d6i tugng va di
chuyén tdi vi tri mdi, thd chudt ra, bAm mit trdi chudt.

e X6a doi tugng v& : BAm mit trdi chudt vao Edit (thanh ngang danh
muc), ti€p tuc bAm chudt vao Cut, ddi tugng bi x6a. Lam sach man
hinh bing cdch bAm Ctrl + F trén ban phim.

AR




Cutter

. Depth

MGbi chiéu sdu cit dugc thé hién
modt mau khac nhau Mot
bdo 16i s& xudt hién néu chiéu sdu
ciat vuot qud chiéu day phdi hoic
vuot qud chiéu day cit tdi da cho
phép ddi v6i dudng kinh dung cu da
chon.

Khi cdt dudng thing, c6 thé cit
chiéu sau khdc nhau, bing cdch nhip

of line depth) va diém cudi (End of
line depth)
vé trén Ving d6 hoa mau sic sé& thay
ddi theo chiéu sau clia dudng thing (cing sdu mau cing dim)

Nhap mit trdi chudt vao Step, mot hop thoai xud't hién cho phép
thay ddi kich thudc buéc nhdy bing cidch nhip vio miiitén 1én xudng

dé ting gidm. Sau d6 nhap chudt vao OK.

Chon dudng
kinh dung cu cdt. Nhip

mit trdi  chudt vao
Cutter.

Mot hop thoai hién
ra, nhip mit trai

chudt vao dudng kinh

mong mudn. Cudi clng
nhap OK.

fChange TooiDianetor ]
2 T il arvailalile S ¥ nm
> 2 mm - B mm
a > 9 mm
i B B I NI
> 211 mm
~ 6 mm 212 mm

Remember, ewvery time
ynn aelerct a different
diamcter tool, the
machine will have to
change its cuttcr.

Chon chiéu sdu cdt. Nndp mit trdi chudt vao Depth, hop thoai
chiéu sdu cit xuit hién. Chon chiéu sdu cit mong mudn, rdi nhap mit
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b) Nhédp truc tiép dit liéu ciia cdc doi tuong vé (line, Arc, Frame, Box, Circle, Ring)

Nhap mit trdi chudt vao cdc ddi tugng can vé (phim thanh phin trong man hinh soan

A0

OK. Tré lai man hinh soan thdo, d6i tugng cin vé s& hién trén Viing d6 hoa.

thdo), sau d6 Enter. Mot hdp thoai hién ra, cho phép nhip toa do cin v&, réi nhap chudt vao



¢) Chiic ndng cia Thanh Ngang Danh Muc (Menu Bar)

File menu

e New : Don sach man hinh d6 hoa, sin sang vé hinh méi.
4N Edt Gid Create Gcode e Open : Cho phép mé cdc ban v€ da luu trude do.

Hew Ll e Save : P& luvu mdt ban v& di c6 tén trude do.

Dpen... Ctl+0

Save Cil+5 e Save As : Dung dé€ luu ban v& 1an dau tién (chua c6 tén

Cawe b truGe do)

Sawe Project e Save Project : Luvu mdt mau mic dinh da dugc thiét k&

repeit DXF Flle truc d6. Bao gém dudng lfinh dao cit, chiéu siu cit, kich
thudc phoi ... bang cich nhan Alt + S.

Fiint Clrl+F ;

Printer stup. e Import DXF File : Nhap file c6 dudi . DXF, sau d6 nhap
chudt vao OK.

Change Font

- e Print : In k&t qud thi€t k€. Nhap chudt vao Print. Hop

Alter Matenal Size . e . A . . N
thoai Print Options xuat hién, cho phép chon nét in, mau

E s sdcin, ti 1& in. Sau d6 nhap OK.

e Change Font : Chon phong chit mong mudn khi thi€t k&.
Sau d6 nhap OK.

e Alter Material Size : Man hinh kich thuéc phoi li€u
xuat hién, cho phép chon lai mdy gia cong, vat liéu gia cong va
kich thudc phoi...

e Exit : Thodt ra khdi File menu.

Edit menu

e Cut: Xda ddi tugng dugc chon trén Ving db hoa.

g Gid Lreale Goode e Copy: Sao chép ddi tugng dugc chon trén Ving db hoa.

Cut ShifteDel e Paste: Din cdc d6i tugng da dugc Cut hoic Copy. Sau
Copy Chil+Ing khi bAm mit trdi chudt vao Paste, hop thoai Paste Scale
Paste Shift s xud't hién, chon ti 16 mong mudn, roéi nhdp vao OK. Pdi
Paste Special . twgng xuat hién nh4p nhdy trén Viung db hoa, diing chudt
Mdimrer... Clrl-+td di chuyén d&n vi tri mong mudn, r6i nhap mit trdi chuot.
Ratate.., Cul+R P&i tugng dudc dan s& hién 1&n 1o nét.

Copylo., ° I:aste S[q)ecial\: Thuc }}ién tuong ty nhu Past, nhu’r}g co
Baste fiom. thé thay doi chiéu sdu cat cung v4i dudng kinh dao cat.

5 e Mirror: Phin chi€u lai doi tugng da dudgc chon. Sau khi
Salect Al Chrl-+4, nhap chudt vio Mirror, hop thoai Mirror Object hién ra,
Fisfiach O erean ChlsF cho pl:lép chon ki€u phan chi€u ding — Mirror Vertictal

hay nam ngang — Mirror Horizontal va c6 bd hay gitt

doi tugng ban dau— Leave original. Sau d6 nhip OK.
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e Rotate: Quay ddi twgng da dudc chon. Sau khi nhap chudt vao Rotate, hdp thoai Rotate
Object hién ra, cho phép chon tri s§ géc quay va c¢6 bd hay giit ddi tugng ban dau —Leave
original. Sau d6 nhidp OK. Hop thoai Paste Scale hién ra. Cho phép chon ti 16 mong
mud6n, nhap OK. Hinh 4nh nhip nhdy hién ra trén Ving db hoa, di chuyén t6i vi tri mong
mudn, nhidp mit trdi chudt.

e Copy to: Nhap chudt vao Copy to, hop thoai File Save As xuit hién cho phép ghi chép vao
file nAo mong mudn. Sau d6 nhap OK.

e Paste from: Nhip chuot vao Paste from, hop thoai File Open xuAt hién cho phép ddn vao
file nao mong mudn. Sau d6 nhap OK.

e Select All: Chon ti't ci d6i tuong c6 trén Viing d6 hoa (d6i tuong bi td den)
e Refresh Screen : Lam sach lai Ving dd hoa.
Grid menu

EPM Creste Gocods Khi nhép chudt vao Grid, mot danh muc kéo

Grid 1o Gmm xudng, cho phép chon lya khodng cdch lu6i trén Ving
o g'fj - :g"“m dd hoa va mau sdc clia n6. N&u khong mudn dung ludi
” D mm N ~ A, A ~ /\’ . /\’
Grid to 20mm trén Ving d6 hoa thi nhap chudt vao OFF. Néu tri s0
g'?: :J”FEFEF"”“ mong mudn khong cé trén Danh muc kéo xudng thi
I ¢ A N A . . .
Custon.. nhdp chudt vao Custom, hop thoai Custom Grid Size
L Licloon b Elc‘:' hién ra, nhap tri s6 va nhap OK.
(FI=]
Giold
Dark Graan
D ark Cuan
M ao=nts
Dark Blus
Dark Hed
Tallow
G raan
Gy

L Code Genciator

G Code file mam e:
cld enford) datatdao.dnc

Create G-code menu

Pé tao chuong

Cioets froeds trinh NC didu khién |C} e s b s
Hakafik.. b gia cOng trén. may Mill CAM Designer 2
2t Grends pamniesr... phay CNC, phai thuc :'-ii'.ff
hién cdc budc tao G

— code. Nhap chudt vao Create G-code, mot Danh A~

muc kéo xudng P& tao tip tin, nhap chudt vio Make \_, xﬁmﬂl

file... hop thoai File Save As xuit hién cho phép dit ‘

tén tdp tin, tdp tin nay phai cé dudi . FNC’. Sau d6 ?HHP

nhap chudt vao OK. Hop thoai G-code Generator

xuit hién, nhdp mit trdi chudt vao Create G-code.
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Hop thoai G-code timing xuat
hién thong bdo thdi gian gia
cong chi ti€t trén mdy phay
CNC. Nhap chudt vao OK. Hop
thoai Post Processor xuit hién
v6i mot duong mau xanh chay
qua. Nhap chudt vao OK.

Mudn cai dit thong sé
cong nghé&, nhip chudt vao Set
G-code Parameters ...  hop
thoai Set tooling xuAt hién cho
phép thay ddi cdc thong s6
cong nghé. Sau khi thay ddi
xong, nhap chudt vao OK.

et lealing
CUTTER DIAMETER: 2 Materlal
“1mm 5 5mm * Omm |3‘tl:|:l ;i

# ?2mm : Gmm > 10mm
2 3mm & fmm = 11mm

> dmm 2 Hmm r12mm

ﬂm Cutter Speed [RPM]

E i‘E.I][I Cutter Maximuom Depth of cut jmm)

;, i{ﬁﬂ Cutter X Y Feed ratz [mmémin]

i"’w Cutter Z Feed rate [mmyfmin]

ﬁmd Esm [Posan | | Jeanca | g o

3. fJ'ng dung AutoCAD trong thiét k& quy dao cat

Quy dao cit trong phin MILL CAM DISIGNER? la tip hdp cdc di€m tim va mit diu
dao khi cdt, c6 nghia trén mit phing cit tim dao cidch dudng md phdng hinh hoc cla chi tiét
diing biing ban kinh dao cit khi gia cong (ciing c6 nghia phAn mém khong cé chifc ning hiéu

chinh bédn kinh dao cit).

a) Trinh ty thiét ké qiiy dao cdt trong AutoCad
C6 thé stt dung tir Cad-R12 d&€n Cad 2004
- Bugc 1 : M6 phéng hinh hoc clia chi ti€t bing ACAD .

- Bitoc 2 : Xdc dinh mit cit, phin cdt cla chi ti€t can gia cong.

- Bttde 3 : Xdc dinh dudng kinh dao va vé quy dao cdt.

- Bitdc 4 : Xod nhitng dudng nét moé phdng hinh hoc cia chi tiét .

Vidu: gia cong chi tiét theo bdn vé sau:

- Buéc 1: M6 phdng hinh hoc ciia chi ti€t bing ACAD (hinh 1) .

4 G

B

Y
R ré;‘\\ 7%?}

I8 =
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- Budc 2: Xdc dinh mit cit, phan cit clia chi ti€t can gia cong (hinh 2) .

- Budc 3: Xéc dinh dudng kinh dao va vé quy dao cdt (I1dy dudng hinh hoc chi ti€t trir
hoic cdng ban kinh dao tuy vi tri phan cit) (hinh 3).

e S
A A

Hinh 3 I-., ka__f} } IIL___':L 1 Hinh 4
H‘:_.j _____ _'IH“-. ‘__,-"

- Budc 4: Xod nhitng dirong nét mod phdng hinh hoc ctia chi ti€t (hinh 4)
4. Cac buéc thuc hién Mill-CAM Designer 2

a) Xdc dinh cdc thong s6’ cong nghé cho tiing budc cong nghé
- Khdi dong Mill-CAM Designer 2.
- Cai ddt mdy phay CNC, vt li€u gia cong, don vi do ludng, kich thuéc phdi li€u.
- X4c dinh 1u6i (Grid) trén Viung d6 hoa.
- Xdc dinh budc nhdy (Step) trén Ving dd hoa.
- Chon dao cit (Cutter).
- Chon chiéu siu cit (Depth).
b) Thiét ké quy dao cdt hodc nhdp file “* . DXF “

- Vao Man hinh soan th3o, ding cdc phim thanh phin va Thanh ngang danh muc soan
thdo quy dao cit theo yéu ciu ban vé chi tiét.

- Né&u thiét k& quy dao cit trong AutoCAD, thi tao file “* . DXF “. Sau d6 vao phan
mém Mill-CAM Designer 2, thuc hién buéc a, roi dua file ra Man hinh soan th3o:

Thanh ngang danh muc/ File/ Import DXF file

Sau khi thyc hién d&€n budc nay cho t4t cd cdc budc cong nghé mdi thuc hién buéc sau
cung (tao chuong trinh NC).

¢) Tao chuong trinh NC dé diéu khién gia cong trén mdy phay CNC
- Tao tap tin “* ., FNC “.

- Bién dich ty ddng sang G-code:

Thanh ngang danh muc/ Create G-code/Make file/Create G-code.
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CHUONG &

VAN HANH MAY CNC

I. Van hanh miy phay CNC DENFORD-NOVAMILL
1. Gi6i thiéu chung vé may phay CNC Novamill
2. Van hanh may
3. Lap trinh NC vdi hé diéu khién FANUC-OM
II. Van hanh may tién CNC MAGNUM
1. Gidi thiéu chung vé mdy tién Magnum
2. Van hanh may
3. Lap trinh NC véi hé diéu khién FAGOR



CHUONG 4
VAN HANH MAY CNC

I. Van hanh may phay CNC DENFORD - NOVAMILL

1. Gi6i thiéu chung vé may phay CNC Novamill

a) Mé hinh mdy phay CNC Novamill véi chudn va hé truc toa dp mdy

b) Ban phim diéu khién

R
7 A :
115 E
mm i
Lo
.~ 150mm
_»
M 225mm X

Pé diéu khi€n mdy, stt dung ban phim Denford Desktop Tutor nhu sau:

OPERATION SELECT

AUTO EDIT
SINGLE | | BLOCK
BLOCK SKIP
HOME JOG

COOLANT
ON OFF
EXECUTION

F1 | F2| F3| F5| F9 | F10|| F Reser |
§ |
1 7
0
+Z || +y | v‘ «;
f: CURSOR 1
+X TRVRS . =X AR H
: | e
-Y -Z | ' M
AXIS/DIRECTION " D
B
SPINDLE

I
SPINDL - | SPNDL
STOP | ccw




c¢) Thong s6'ky thudt ciia mdy

- C6 & chtra dugc 6 dao ma tir s6 1 d&€n 6. Thay dao tu dong bing khi nén va vi tri
thay dao tai chudn R (nén phai mg hé thong cung cdp khi nén véi 4p sui't khodng
6,8-7,2 bar)

- Heé thong kep dao bing khi nén.

- Khong gian lam viéc clia mdy: 225 x 150 x 115

- Luogng dich chuyén dao theo phuong X 1a 225mm.
- Luogng dich chuyén dao theo phuong Y 13 150mm.
- Luogng dich chuyén dao theo phuong Z 13 115mm.

- Lugng chay dao cho phép: Fpin = 10 mm/phit; Fp,x = 1500 mm/phit; dugc diéu
chinh vo c4p.

- Té6c do vong truc chinh cho phép: : Spin = 100 vong/phit; Spax = 3000 vong/phiit;
dudc diéu chinh vo cip.

- DPong cd truc chinh: 0,37 KW
- DPong cd budc cac truc chay dao: 200 buGc/vong
2. Van hanh may

M4y phay CNC Novamill dugc diéu khién bdi hé diéu khi€n Fanuc MO. Hé diéu khién
Fanuc MO chay trén hé¢ diéu hinh MS-Dos . P& van hanh mdy, thyc hién c4c budc nhu sau:

a) Khéi dong mdy tinh: trd vé MS-Dos, khdi dong phin mém theo dudng din:
C:\Novamill\fanucmd

b) Khéi dong mdy phay CNC Novamill: M§ cong tit khdi dong trén hop diéu khién & vi
tri 1.

¢) Xdc dinh chudn mdy M:

Khi giao dién cia phan mém xuit hién, cho may vé chuin bing cdch nhin hai phim

HOME-TRVRS dbng thdi.

D& thao tdc bing tay nhdn phim JOG, khi d6 c6 thé di chuyén ban may dé&n bat ky vi tri
ndo trong khong gian lam viéc cia mdy bing cidc phim -X, +X, -Y, +Y, -Z, +Z (lién tuc hoic
titng budc v6i bon mic tir 0.005 — Smm) , c6 thé thay dao bing khai bdo T... va vi tri dao cin
thay, c6 thé cho truc chinh quay bing khai bdo S... va sd vong quay cla truc chinh, khai bdo
tdc do chay dao biing khai bdo F... va gid tri toc do.

d) Xdc dinh chudn chudn chi tiét W: bing phuong phap ra cho hai phuong X va Y bing
dung cu ra. Con phuong Z duing dao ra ti€p xtic v4i bé mit chi tiét cho mdi dao.

e) Cai ddt chudn chi tiét W-

Menu ofset\Edit ofset\nhadp gid tri X \EOB\Reset.

Menu ofset\Edit ofset\nhap gid tri Y \EOB\Reset.



Menu ofset\Edit ofset\nhip gi4 tri Z cho mdi loai dao \EOB\Reset

Jf) Pua chuong trinh ra man hinh Soan thdo

Ph6i hdp cdc phim [F10],
[CURSOR], [RESET] va [EOB].
Nhin phim [F10], man hinh Main
Menu xuit hién, dua vét sdng t6i chon
‘CNC Files’. Sau khi chon, nhin
[EOB]. Man hinh CNC files hién ra.

X +225.000 | st
¥ +150.000
i

% #z25.000
Y +150. 000
{ 2 #115. 000

Chon Change dir &
thay d8i & dia hién hanh.

Sau d6 dua vét sdng t6i chon ‘Load’ hodc nhan F3, man hinh Filename for Load xuit
hién. N&u vét sdng c6 dau “*’ phadi nhip tén tap tin. Mudn liét ké danh muc cdc tip tin, phdi
lam mat ddu ‘*’ biing cdch nhan phim [ALTER]. Sau d6 nhan [EOB], danh sich CNC files
hién ra véi tén ‘* . FNC’

Ayl e LBAA Aa L

#235.000 Spindle OFF

Chon tap tin mudn
gia cong.




Lic nay chuong trinh dugc hi€n ra trén man hinh Soan thdo va Mé phong

. N&u trén

man hinh Soan thdo va Mé phdéng da c6 sin chuong trinh, thi s€ hién ra cau hdi sau:

“ Ban c6 mudn tron vao khong ?

Néu khong mudn, nhan phim [N].
Né&u mudn, nhan phim [Y].

i) M6 phong chuong trinh

Chon man hinh moé phong:

Nhan phim [F10] hodc phim [EDIT],

man hinh Main Menu hién ra. Cé thé

chon mot trong hai ch&€ do md phdng:

- Edit and Simulate : Dung soan thdo
cung véi m6 phdng.

- Simulate only : Dung chi d€ moé
phéng.

Dung cdc phim [CURSOR] dua vét sang

t6i ch€ d0 mong mudn, nhin phim

[EOB].

Ché& d6 vira soan thio
vita mo phong

e
= 270 . OO0

" Ph&i hdp cdc phim [F10],

[CURSOR], [EOB], [

EDIT]

Y +170.000
Z +235.000

==Ma ko Mepur=s====
FAlt only
Edit and Simulate
Sinnfaty iy
Link L0 ponbecl Jar
(NG Files
Friut
Bama ks 1 dnik
SR by
DEilikine

Puil

=sesena i Masries
Edit umly

Edit and Sl lats
Simulate anly
Link to controlles
CHC Files

Print

fiemote 1ink
Settings
Utilitions

it




Mo phong chuong trinh :

Nhin phim [F9] man hinh
Simulation hién ra.

1) Check Syntax : Kiém tra 16i
chinh td cda chuong trinh
(khdng kiém tra dugc quy dao
cit vad cdc thong s& cong
nghé).

Pua vét sdng t6i ‘Check
Syntax’ bing cdch st dung cdc
phim [CURSOR], rdi nhin
[EOB]. Né&u hién ra dong chit
‘Your CNC program is OK’ thi
coi nhu chuong trinh da dudc
kiém tra t6t. Nhdn [RESET] dé
trG lai man hinh Simulation.

2) Run Program: Chay mo
phoéng chuong trinh.

Phoi

hgp cdc phim [F9], [CURSOR],

[EOB], [JOC], [PAGE], [CYCLE START],
[CYCLE STOP], [RESET], [8N], [2F],
[4X], [9G], [1H], [SINGLE BLOCK],

[6Z],

heck suntax
Hun pruqran

Run program
Dry yun
Sot datun
St vicu
aD vieuw

Postprocess

?our CHC program is uk

Pua vét sdng tdi ‘Run program’ bing
cdch st dung cdc phim [CURSOR], roi
nhan [EOB].




3. Lap trinh NC véi hé diéu khi€n FANUC - OM
a) Théong s6 cong nghé

Dao phay T6c dd | Luong chay | Toc do Lugng Lugng
v6i dudng kinh D (mm) va cit dao ring vong truc | chay dao | chay dao
5 ring z V (m/f) S, chinh phut S¢ vong Sy
(mm/rdng) | n (vog/f) (mm/f) (mm/vog)
Pé&n $10 (2 ring) 90 0,01 2800 56
Dén ¢16 (4 ring) 90 0,03 1800 210
bén $20 (4 ring) 90 0.03 1400 160
Duéi ¢63 (5 ring) 400 0,02 2000 200
Trong do:
1000V Lénh S...
n= F - Gidatrin
GY%4 G95
Se=n.z.5; ;5 Sv=S5:.2 — 1gnh F... Lénh F...
Gia tri S¢ Gia tri Sy
b) G - codes / Fanuc OM
Nhoém Lénh Chttc ndng
0 G04 Dung lai
G09 Dung chinh xac
G28 Tré vé REFERENCE POINT
G52 Heé toa d6 dia phuong
G53 Hé toa d0 mdy
G92 Cai dit hé toa do
1 G00 Dinh vi tri (v6i tdc d6 nhanh — t6c dd chay khong)
GO1 Noi suy dudng thing
G02 Nodi suy dudng tron cling chiéu kim dong hd
GO03 Nbdi suy dudng tron ngugc chiéu kim ddng hod
2 G17 Mit phing XOY
G18 Mit phing ZOX




GI19 Mit phing YOZ
3 G90 Toa do tuyét doi
G91 Toa dd tuong doi
5 G9% Pon vi chay dao mm/phiit
G95 Pon vi chay dao vog/phit
6 G20 Don vi do ludng 1a INCHES
G21 bon vi do ludng 1a MILLIMETERS
7 G40 K&t thiic hiéu chinh b4n kinh dao
G41 Hiéu chinh badn kinh dao trdi
G42 Hiéu chinh ban kinh dao phéi
8 G43 Hiéu chinh chiéu dai dao dudng
G44 Hiéu chinh chiéu dai dao 4m
G49 K&t thiic hiéu chinh chiéu dai dao
9 G80 K&t thic chu trinh khoan 16
G8l1 Chu trinh khoan 15
G83 Chu trinh khoan gidn doan
G84 Chu trinh tar6
G85 Chu trinh doa 16
10 G98 Rit tr§ vé mit phing xuat phat
G99 Rt tr§ v& mit phing an toan
13 G97 DPon vi tdc dd vong (vog/phiit)
14 G54 Zero offset 1
G55 Zero offset 2
G56 Zero offset 3
G57 Zero offset 4
G58 Zero offset 5
G59 Zero offset 6
17 Gl15 K&t thiic toa dd cuc

Gl6

Bit dau toa do cuc




¢) M - Codes / Fanuc OM

Lénh Chitc ndng

MO0 Dung chuong trinh

MO1 Dung chudng trinh

MO02 K&t thiic chuong trinh

MO03 Truc chinh quay theo chiéu kim ddong ho
MO0O4 Truc chinh quay theo chiéu ngugc kim ddng ho
MO5 Dung truc chinh

MO8 M§4 tudi tron

M09 Tat tudi tron

M24 M4 kep dao (thao tdc bing tay)
M25 DPoéng kep dao (thao tdc bing tay)
M30 K&t thiic chuong trinh

M98 Goi chuong trinh con

M99 K&t thic chuong trinh con

Dudi day dién gidi mot s6 tir 1énh khéc biét clia hé diéu khién Fanuc —OM:

Chu trinh taro:

R

e

F

Cdu triic cdu lénh:

G998 (GY9) G84 X...Y...Z...P...F...

G98 (G99) — Riit dao vé vi tri xuat phat

hodc vi tri an toan.

= = ST S

X...Y...— Vitricdald theo X, Y

“\%ﬂ—

i

N

"

Z... — Chiéusiu 15 theotoa do
tuyét doi.

~
o

Tatal Hele Depth
= Thread Length

P... — Thoi gian dirng & ddy 16

\L .
N
X

Start Plane
SRINRE

F...— Budc clia ren (mm/vog).




Chu trinh doa 16:

Starl I‘Inlnr._ N

ey

Goi va két thiic mot chiiong trinh con: M98/

Cdu triic cdu lénh:

G98 (G99) G85 X...Y...Z...P...F...

G98 (G99) — Riit dao vé vi tri xuat phat
hodc vi tri an toan.

X...Y...— Vitricta1d theo X, Y

Z...
tuyét doi.

— Chiéu sau 16 theotoa dd

P... — Thoi gian dimg & ddy 16
F...— Tdc do chay dao.

M99

Vidu : ciu triic mdt chuong trinh chinh nhu sau:

%0001 G21;
[BILLET X100 Y70 Z20;
[TOOLDEF TIDI10;

[EDGEMOVE X20 Y20 Z0;

NTO oo )

N20 e :

N3O e ;
.............................................. ; )

N200 M30;

— MO0 dau chuong trinh

—> Kich thudc phoi
— Dao s6 1 va dudng kinh

— Léch chuian (P - W)

Th ty cau 1€nh cung
> —
cdc cau lénh.

——» K&t thiic chuong trinh

Trong chuong trinh chinh ddi khi c6 mot s§ cong viéc dugc lip di lip lai nhiéu

1an, n€u nhitng cong viéc nay dugc viét di viét

lai trong chuong trinh chinh thi chuong

trinh s& rat dai. Vi vy d€ don gidn chuong trinh chinh, nhitng cong viéc dugc lip lai
dé dugc viét trong chuong trinh con, véi cau triic nhu sau:



01000 ; —_— M@ dau chuong trinh con

N70 v, )

N8O ..uovveee : Cdc cau lénh cua

N9O ............. ; > chuong trinh con

N150 M99 : 7 —0 K&t thiic chuong trinh con

Trong chuong trinh chinh, khi cAn goi mdt chuong trinh con diing 1énh M98 véi ciu tric cau
1énh nhu sau: M98 ‘_P_.., 1000 ;

Tén chuong trinh con dugc goi

— S0 lan lidp lai cda chudngtrinh con

Trong mdt chuong trinh con c6 thé 16ng mot chuong trinh con khéc. Vi du:

%0001; / 01000:; / 02000;
MO8 P2 T000; |

M98 P3 2000; M98 P4 3000;

Chd y: Chudng trinh chinh va chuong trinh con dugc luu trong bd nhé mdy tinh & hai
tap tin khdac nhau nhung phai cing mot thu muc.

Chon mit phing cit: o
Chon phuong thac 14p trinh:

7
! ‘
| =
.Jl
'ji
G119 | |
1) £ -
gy 6oL | %




I1. Van hanh may tién CNC Magnum
1. Gidi thiéu may tién CNC Magnum

M4y tién Magnum dugc diéu khién bdi hé diéu khién Fagor 8025 TSI. Tap l1énh clia
né tuong thich véi phan mém tién Unisoft. C6 thé thay dao, déng mé clra tu dong, kep phoi
bing khi nén va c6 hé thdng an toan khi st dung.

a) H¢ truc toa dj trén mdy tién Magnum

b) Gidi thiéu b¢ dieu khién véi hé diéu khién Fagor

Ving db hoa ) .
Vung nhédp

dir liu

Cac phim
chtic ndng

EEEDDEE
| 2= B =)

7/
/

Ving diéu
R
khi€n

c¢) Thong so'ky thudt ciia mdy
- Cong sudt dong co truc chinh: 1500 W
- T8¢ d6 quay truc chinh: 100vong/phit — 3000vong/phiit



- Lugng dich chuyén dao theo phudng X: 75mm

- Luong dich chuyén dao theo phuong Z: 205mm

- Luong chay dao t8i da cho phép cta X, Z: 3000mm/phiit

- Cong sudt dong co truc Z, X: 140 W

- Cong suat dong cd bom tudi ngudi:80 W

- Dung tich budng nudc tudi tron: 16 lit; Tudi tron tw dong.

- Ap suit vdi phun tuéi tron: 0.3 bar

- Ap suat khi nén: 8 bar

- 6 chita dao c6 08 vi tri (c6 thé chita dudc 08 dao); Thay dao tu dong.

2. Van hanh may tién CNC Magnum véi b diéu khién 8025 TSI

- Cap ngudn cho mdy;
- M& van hé thdng khi nén;

- Gat cAu dao trén may CNC sang vi trf I;

Khi d6 trén man hinh diéu khién xuit hién: 8025 - TIS
** GENERAL TEST **

PASSED

Nhan phim OP MODE dé vao menu chinh ctia bd diéu khién:

** OPERATION MODE **
0 — AUTOMATIC
1 - SINGLE BLOCK
2 - PLAY BACK

3—- TEACH IN

4 — DRY RUN

5 - JOG\HOME SEACH
6 — EDITING

7 — PERIFERALS
8 — TOOL OFFSETS/G53-G59
9 — SPECIAL MODES

Tuy theo chifc ning hoat dong clia mdy, chon sd tudng Gng.
Thao tdc bing tay trén mdy:

D¢ thdo tdc bing tay, nhan phim s& 5 (JOG/HOME SEARCH). Vi lva chon nay, ta
c6 thé thao tdc trén tit cd cdc chiic ning clia mdy tién CNC Magnum. Vi du:



- Mudn cho truc chinh quay véi toc dd 500vong\phiit theo chiéu kim ddng hd: nhip
S500 M03, sau d6 nhan CYCLE STAR (ctta dang & vi tri dong) truc chinh s& chay ding véi
toc do, chiéu da khai bdo. C6 thé ting hoic gidm tdc do bing cdch nhan phim + hoic — trén
b6 diéu khién.

- Mu6n di chuyén ban xe dao: nhan phim X+, X-, Z+, Z-, ban mdy s& di chuyén. C6
thé thay d6i téc dod di chuyén clia cdc ban may bing cdch thay ddi vi tri nit vin FEED trén
bo diéu khi€n. C 6 thé cho ban mdy chay & ché dd Step (titng budc) bing cdch vin nit
FEED sang vi tri JOG. Budc nhd nhit mdy c6 thé thuc hién duge 1a 1 um va 16n nhat 1a
10mm.

- Mudn thay dao TO02 1én vi tri gia cdng: nhap vao T02.00 sau d6 nhan phim CYCLE
START, khi d6 & dao s& dua dao s6 T02.00 vao vi tri gia cong.

- Muén xdc dinh chuin mdy: nhin phim X, nhin phim F1 (HOME), nhin phim
CYCLE START, truc X sé& di chuyén vé chudn. Véi truc Z 1am tuong tu.

- Ngoai ra c¢6 thé mé, déng clra bing 1énh M11, M10. M4, tit hé thdng tu6i nguodi
bing 1énh M8, M9.
Soan thdo mét chuong trinh trén bé diéu khién 8025 TIS:

- P& trd vé Menu chinh, nhan phim OP MODE, mudn soan thdo mot chuong trinh mdi
nhan phim 6 (EDITNG), nhidn phim F2 [PR.SEL], dit tén chuong trinh véi 5 ky tu sau d6
nhan phim ENTER va nhap chuong trinh biing cdc phim s8 va chit c6 trén bo diéu khién.

- Mudn xo04 mdt ciu 1énh: di chuyén vét sing dén cau lénh dé (bing cdc phim miii
tén), nhan phim DELETE.

- Mu6n chinh sita mot cu 1én: di chuyén vét sang dén cau 1énh d6 (biing cdc phim miii
tén), nhan phim RECALL, ciu 1énh d6 s& xuat hién & viing soan thido. Khi d6 c6 thé stta bat
ky thdng s6 nao.

Chi y: Khi chinh sira hoic vi€t xong mdt ciu 1énh phdi nhan phim ENTER dé b
diéu khién cap nhat cau l€énh mdi va chuong trinh.

Mé phong chuong trinh:
Nhan phim OP MODE, nhan phim 4 [DRY RUN] khi d6 man hinh xuit hién

0 - G FUNCTION
1-G,S, T, M FUNCTION
2 — GRAPID MOVE

3 — THEORETICAL PATH

Nhan phim 3 [THEORETICAL PATH: c6 dugc hinh 4nh mo6 phdng dang khung day
trén man hinh bd diéu khién (nén chon ché& d6 mo phéng nay vi sy an toan cho mdy).Khi dé
nhip tén chuong trinh can md phdng, s& thif ti clia cAu 1énh cudi cling cla chuong trinh, chon
khong gian mo6 phdéng theo X va Z. Sau d6 nhan phim CYCLE START. Quan sdt man hinh



thdy dudc qud trinh md phéng clia chuong trinh. Néu chuong trinh bi 16i mdy sé& nging qud
trinh md phong. Stta lai chuong trinh va cho mé phdéng lai.

Cdc budc thuc hién gia cong trén mdy tien CNC Magnum:
- Khdi dong mdy tién CNC Magnum;
- Xdc dinh chuin may M;
- G4 phodi va dao 1én may;
- X4c dinh chuin chi ti€t W (trung chuén thdo chuong P)
- Goi chudng trinh gia cong (n€u di c6 trong bd nhd) hoic soan thdo chuong trinh;
- M6 phéng d€ ki€m tra, chinh stta chuong trinh;

- Ti€n hanh gia cong (bing cdch nhan phim 0 -[AUTOMATIC], nhan phim CYCLE
STSRT):

- K&t thiic, thoat khdi hé diéu khién, tit mdy.
3. Lap trinh NC véi hé diéu khién FAGOR
a) G - codes / Fagor

GO0 Dich chuyén nhanh d&n vi tri xdc dinh (khong cit got)
GO01 Nboi suy dudng thing

G02 Noi suy vong theo chiéu kim déng hd

GO3 Noi suy vong theo chiéu ngugc chiéu kim dong hd
G08 Nbi suy dang ti€p tuyén dudng thing va dudng tron
G09 Nbdi suy dudng cong qua ba diém

G33 Tién ren

G36 Bo gifta hai dudng tron giao nhau

G39 Vat canh
G40 K&t thic hién chinh ban kinh dao
G41 Hiéu chinh bdn kinh dao tréi

G42 Hiéu chinh ban kinh dao phai

G50 Nhap cdc thong s6 clia dao khi st dung 1énh hiéu chinh
G53-G59 | Hiéu chinh gid tri offset dao

G64 Chu trinh gia cong nhiéu doan cung tron
G68 Chu trinh gia cong tho song song truc Z
G69 Chu trinh gia cong tho song song truc X

G70 Hé inches




G71

Hé mét

G74 Pua ban mdy vé chuidn

G81 Chu trinh tién tho // truc Z v6i dudng gidi han thing
G82 Chu trinh tién tho // truc X v6i dudng gidi han thing
G383 Chu trinh khoan 16 siu

G84 Chu trinh ti€n tho // truc Z v§i dudng gidi han cong
G85 Chu trinh ti€n tho // truc X véi dudng gidi han cong
G86 Chu trinh ti€én ren tru

G87 Chu trinh ti€n ren mat

G88 Chu trinh tién ranh // truc X

G89 Chu trinh tién rdnh // truc Z

G90 Toa do tuyét doi

G91 Toa do tung doi

G994 Gia tri F c6 don vi mm/phut(inches/pht)

G95 Gid tri F ¢6 don vi mm/vong(inches/vong)

G96 Giéi han toc do truc chinh

G97 T6c do truc chinh theo vong/phiit

b) M - codes / Fagor

MO0 Ding chuong trinh

MO1 Dirng chuong trinh ¢6 diéu kién

MO02 K&t thic chuong trinh

MO3 Truc chinh quay cling chiéu kim dong hd
MO04 Truc chinh quay ngudc chiéu kim dong hd
MO5 Dung truc chinh

MO8 | M& tdi nguoi

M09 Tét tu6t ngudi

M10 M4 clia

Ml1 Dbong clia

M30 K&t thiic chuong trinh va trd lai dau chuong trinh




c) Dién gidi mgt s6"chu trinh cdt khdc biét ciia hé diéu khién Fagor

- Chu trinh ti¢n thé song song truc Z theo mét quy dao cho truéc —G68:

CANNED CYCLES

G68 ! Roushina X

pg 1 [

Mo00GAE PO=KO F1=KO P3=KO F7Y=K0O PEB=KO F9=K0O P13=K0 F14=KO_

Y nghia ctia cdc tham s6 :
PO — tao d6 X di€m bit ddu bién dang chi ti€t (X4);
P1 - tao dd Z diém bit diu bién dang chi ti€t (Z);
P5 — chiéu sdu 16p cit tho;
P7 — chiéu sdu 16p cit tinh theo X;
P8 — chiéu sau 16p cit tinh theo Z;
P9 — t6¢ do F cdt tinh;
P13 — s6 thif tw cAu 1énh bit diu cit bién dang chi tiét;
P14 — s6 thit tw cAu 1énh cit cudi cing bién dang chi tiét;

- Chu trinh ti¢n thé song song truc X theo mgt quy dao cho truéc — G69

CANNED CYCLES
G&2 i Roushing

PB_-:{I"-':— _;;-{|,5;_P5

500G69 PO=KO Pi=K0O P5=KO P7=KO P8=KO P9=KO F13=KO P14=KO_

Y nghia ctia cdc tham s& ciing tuong ty nhu chu trinh G68



- Chu trinh tién ren tru - G86

GB& : Thread cutting 7
BJ

Pé

Y nghia ctia cdc tham s8:

PO — tao dd X ctiia di€m A;
P1 - tao do Z clia diém A;

P2 — tao dd X cia di€m B;
P3 — tao d6 Z clia di€m B;
P4 — chiéu cao ren;

P5 — chiéu sau 16p cit tho;

- Chu trinh cdt ranh // truc X - G88:

CANMED CYCLES

No00G86 PO=KO P1=KD P2=KD P3=KO P4=KO P5=KO P&=KO P7=KO P10=KO P11=KO P12=KD_

P6 — khodng 1bi dao sau mdi Ian cit;
P7 - chiéu siu 16p cit tinh;

P10 — budc ren;

P11 — khodng vudt chan ren;

P12 — gbc ren.

CANNED CYCLES

GBE : Grooving X

500688 PO=KO P1=KO P2:=KO P3=K0 P3=KD P6=KO0 P15=K0_

Y nghia ctia cdc tham s& nhu sau:
PO — toa d6 X cia diém A;
P1 - toa d0 Z clia diém A;

P2 — toa d6 X ctia diém B;

P3 — toa dd Z cia di€m B;
P5 — bé rong dao cit rinh;
P6 — khodng luii dao sau mdi 1an cit;

P15 — thdi gian dirng sau mdi 1an cit.
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