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LOI NOI PAU

Déi voi nén co khi hién nay, cac phuong phap cong nghé gia cong truyén théng
nhu: tién, phay, bao, mai...khong con dap ting dugc nhu cdu cua su phat trién san
pham trong thoi dai ngay nay. Dic biét trong thuc té san xuat hién nay ngay cang xuat
hién nhiéu san pham, chi tiét c6 hinh dang rat phirc tap, bén canh d6 nhiing san pham
nay con duge 1am bai nhing vat liéu cing, kho gia cong cit got. Vi vay doi hoi phai
phat trién cac cong nghé gia cong mai, gia cong bang tia lira dién EDM (Electrical
Discharge Machining) 1a mét trong cac phuong phéap gia cong d6. Cho dén nay qua
trinh EDM d4 dugc phaét trién kha rong rdi ¢ cac nude phat trién. Nhiéu loai may hoat
dong trong linh vuc EDM da dugc san xuét v6i nhiéu kiéu khac nhau dé phuc vu
nhimg muc dich khac nhau. N6 dua quy vé 2 dang sau: Gia cong tia lira dién dung
dién cuc dinh hinh va Gia cong tia lira dién bang cit diy. Trong khuon kho noi
dung cia gido trinh nay chung t6i xin dé cap dén cong nghé Gia cong tia lira di¢n
bang cit diy. Qua gido trinh nay nguoi doc s& c¢6 duoc cai nhin khai quai vé cong
nghé EDM noi riéng va may cat day sir dung cong nghé EDM noi riéng.

Tuy nhién trong qué trinh bién soan gio trinh khong thé tranh dugc nhiing

thiéu sot, kinh mong ban doc gop y dé giao trinh dugc hoan thién hon nira.

Ha Noi, ngay 26 thang 11nam 2012
Tham gia bién soan gido trinh:
Vi Van Giang
Tran Hoai Nam
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Tén day di Viét tit

Computer(ized) Numerical(ly) Control(led) CNC
Electrical Discharge Machining. EDM
Wire-cut Electrical Discharge Machining hay Wire WEDM

Electrical Discharge Machining.

MO PUN: THUC TAP MAY CAT DAY.
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Mai s6 mo dun: MD33

Muc tiéu ciia moé dun:
Kién thirc:
- Trinh bay dugc céc thong s6 diéu chinh trong qua trinh cit day.
Ky nang:
- Van hanh dugc may cat day dung thao tac ky thuat.
- Lap trinh gia cong chi tiét don gian bang phuong phap cat day.
- Cit day duoc duong thang, duong tron, cit con.
- Bdo quan dugc may dat yéu cau.
Thai dj:
- Cén than, lam viéc chinh xac.
- An toan trong qua trinh sir dung may.
- Bao quan t6t may trong va sau qua trinh 1am viéc.

Noi dung ciia mo dun

So Thoi gian
TT | Tén cac baitrong mé dun Tong Ly Thuc Kiém
s0 thuyét | hanh tra
1 | Céc yéu to co ban cta qué trinh 6 5 1
cat day
-Ciu tao may cat day
-Céc loai day dién cuc
-Ché do cit
-Sai s6 khi cat day
-Nham bé mit khi cat day
2 | Véan hanh may cat day. 30 8 20 2
-nguyén ly lam viéc cuia may
cat day
-Trinh ty van hanh may
3 | Gia cong chi tiét don gian 24 2 18 4
Cong 60 15 39 6

* Ghi chii: Thoi gian kiém tra dwoc tich hop gitta Iy thuyét véi thwe hanh dwoc tinh

vao gio thuc hanh

Yéu cau vé danh gia hoan thanh mé dun:
- Veé kién thurc:
+ Trinh bay dugc cac yeu to co ban cluia qua trinh cat day.

+ Trinh bay dvoc trinh tu thuc hién cat day.

S& dugc danh gia qua cau hoi tric nghiém, phai dat 60% cau hoi kiém tra

- Vé ky néng:
+ Van hanh duoc may cat ddy ding quy trinh quy pham.
+ Ga kep phoi dung theo yéu cau.
+ Diéu chinh do dugc tam 1 khoan chinh x4c.
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+ Pit dugc tham sd xung va dién ap hop 1y.
+ V& va chuyén d6i thanh chuong trinh gia céng chuan xac.
+ Cat day dugc mot s6 186 dinh hinh co ban dat yéu cau.
Céc k¥ nang trén s& duoc danh gid thong qua cac theo tac khi van hanh may va
thuc hién gia cong cit day chi tiét. Cham theo thang diém, quy dinh phai dat 60%
tong s6 diém.

BAI 1: Cac yéu to co ban ciia qua trinh cit diy



Muc tiéu:
- Trinh bay duoc ciu hinh truc may cat day.
- Chon duoc day cit va ché d6 cit trong qua trinh cat day.
- Phan tich duoc sai sb khi cét day.
Kién thirc:
- Hiéu duoc nguyén 1y hoat dong co ban cia may cit day.
- Hiéu duoc cac thong sé anh huong dén qua trinh gia cong ciia may cit day.
Ky nang:
- Phan loai dugc may cit ddy va cac loai day dién cuc sir dung trén may cat day.
- Xac diinh dugc cac thong sb co ban anh huéng dén do nham bé mat khi gia cong
cat day.
- it duoc tham sd xung va dién ap hop 1.
Thai do:
- Can thén, 1am viéc chinh x4c.
- Tap trung va cht y trong qua trinh nghe giang.
- Bao quan t6t may trong va sau qua trinh 1am viéc.

Noi dung:

A.LY THUYET:

Gia cong bang tia lira dién, EDM (Electrical Discharge Machining), 1a mét qua

trinh tach kim loai bang mot tia lra dién trong thoi gian rat ngan véi cuong d6 dong
dién 16n gitra dung cu cat va chi tiét.
Cit day tia lira dién (WEDM) duogc gidi thiéu vao cudi thap nién 1960. Lic d6 né 1a
cong nghé mang tinh dot pha. Thoi diém d6, mic du n6 thé hién dugc kha ning gia
cong cac vt liéu cing nhung do chinh xac khong vuot troi. Do vay, phuong phap gia
cong nay khong thu hit duoc nhidu sy quan tdm. Trong vai chuc nim tré lai day, cong
nghé WEDM d4 c6 nhiing su phat trién vuot bac. Cac may WEDM ngay cang tinh vi
hon va ngay cang thé hién tinh hiéu qué cao va kha nang dat do chinh xac cao.

1. Céu hinh truc may cat day:

Cac chi tiét co thé gia cong trén may cat day voi day thang ding, véi day co do
nghiéng co dinh hodc véi ddy c6 do nghiéng thay doi lién tuc. Cac chi tiét co do
nghiéng c6 dinh thuong gap trong ché tao dung cu, khuén mau.

Su 4p dung cau hinh bo tri cac tryc 6 khac nhau tuy theo timg may.

_Su khac nhau chu yéu 1a bo phan dan day phia trén. C6 hai loai cdu hinh truc pho
bién :

Céu hinh truc X, Y, U, V, theo d6 cac day duoc diéu khién trong mot mit phang
gbc thir 2 ¢ phia trén, theo toa 6 U/V song song véi cac truc toa d6 X/Y & mit phang
gbc thir nhéat ¢ phia dudi.
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Hinh 1.1: Céu hinh truc.

Duéi day 1a so do cau tao ctia mot may cit diy CNC:
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2. Bé dung dich
3. Bom

[ v, 4, Péng co chay bom
4 5.Hé théng diéu khién
Déng co CNC va ta dién
trucY 6.Cap dién
7. Ban may

Hinh 1.2: So' do cdu tao mdy cdt dday CNC.

2.Nguyén ly gia cong: ‘
Cat day tia lra dién 1a mot hinh thirc dac biét cua gia cong tia lra dién. V€ ban

chat ciia phuong phap gia cong cat diy EDM la sir dung ning luong nhiét cua cac

xung dién lam noéng chdy va bdc hoi vat liéu can gia cong. Trong WEDM di¢n cuc la

mot sgi day c6 duong kinh tir 0,1 — 0,3mm. Day nay dugc cuon lién tuc va chay theo
mot bién dang cho trude, cit duge bé mat 2D .Chuyén dong cia day cit dugc diéu
khién theo mot duong bao nam trong h¢ toa do XY. Day cat duoc dich chuyén tuong
mg v&i phoi bang ban diéu khién s6 CNC dé tao ra chuyén dong theo cac phuong X
va Y. Chuyén dong dugc diéu khién nay tao thanh mot duong lién tuc voi do chinh xac
cao (khoang 0,001mm) va chuyén dong nay phai duoc lap trinh bang cac phan mém
CAD/CAM c6 modul cho méy cat diy. Ciing c6 thé 1ap trinh bang tay cho cac mg
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dung don gian. DAy cat duoc dan hudng thong qua hai co ciu dan huéng bang kim
crong. Tuy vao dudng kinh ctia ddy ma duong kinh trong cia 16 co cau dan hudng cd
gia trj phi hop. Sau qua trinh cat ta dwgc mot hinh ghép chinh xac. Mang bén trong
(chay) hay bén ngoai (khuén) co thé 1a chi tiét can gia cong (Hinh 1.2)

DAan huwéng trén

Dung cu (day)

) o Dung moi
Chi tiét

Bién dang

gia cong . . N
Dan huéng dudi

Huéng di chuyén

Hinh 1.3: So do gia cong bang may cdt day.

Hinh 1.4: Gia cong trén may WEDM

3. Phan loai may cit day:

Co6 hai loai may WEDM:
3.1. May WEDM truyén thong:

Pay 1a loai may dau tién dung day cat diéu khién bang tay. Loai nay c6 két ciu
don gian, kha ning cong nghé kém va do chinh xac kém. Chat luong khi gia cong trén
may nay phu thudc vao tay nghé cong nhan van hanh may va chi gia cong dugc nhing



dang hinh hoc don gian, khong gia cong duoc bé mit phirc tap nhu bé mat con, banh
rang...
3.2. May WEDM CNC:

Pay 1a loai EDM diéu khién chwong trinh s6. Loai nay c6 két ciu phtrc tap hon
nhiéu, tuy nhién kha ning céng nghé cta nod rat cao. N6 co thé gia cong duoc cac bé
mat c6 do phirc tap cao vdi dJ chinh xac cao.

Bén canh qua trinh gia cong WEDM binh thuong, qua trinh gia cong WEDM 5
truc “thuc” ciing dang dan trd nén phd bién. Gia cong WEDM 5 truc “thuc” c6 sy khac
biét voi gia cong CNC 5 truc. Thong thuong ngudi ta nghi rang khi nghiéng bo dan
day cit s& thanh gia cong 5 truc. Trong thyc té, gia cong WEDM 5 truc “thuc” phai co
hé théng ban xoay (kleu indexing) dé 1am xoay chi tiét gia cong. Chi tiét khi g4 1én
ban xoay nay c6 thé dugc xoay dong thoi trong qua trinh gia cong. Phd bién hon, cac
ban xoay dugc dung dé phan do chi tiét gia cong vai gia s6 dinh trude, dic biét hitu
dung khi yéu cau gia cong chi tiét voi dung sai nghiém ngat. Gia cong WEDM 5 truc
thuong dugc ap dung dé ché tao cac chi tiét phuc tap trong hang khong, y hoc va trong
k§ nghé truyén thong,

4. Cac loai day dién cuc:

Trén may cit day ngudi ta thudng st dung day cét lam bang dong do, ddng thau,
molipden, volfram, bac hay k&m c6 duong kinh day cit thuong tir 0,1 — 0,3mm. Cac
day cét co thé dugc pha mot 16p kém, oxyt kém hodc graphit... aé nang cao do bén
cua day ciling nhu cai thién kha ning suc cht dién méi vao khu vuc cit.

Céc day cat thuong chi sur dung mot lan, nhung ciing co loai duoc sir dung nhiéu
1an. DB6i véi gia cong cat day, vat lidu lam dién cyuc phai c¢6 cac tinh chat sau:

- Dan dién tot

- C6 nhi¢t d§ ndng chdy cao
- C6 d0 gian dai cao

- C6 tinh dan nhiét tot

Dua vao thanh phan cta day cit ngudi ta chia ra lam hai loai 13 loai khong c6 16p
phu (don thanh phan) va loai c¢6 16p pht (da thanh phan).
4.1. Loai khong c6 16p phu:

Day cit truyén thong str dung trong may cat diy EDM la mot kim loai don thanh
phan nhu dong do, dong thau va molipden. Pong d6 duogc sir dung dau tién vi nd co
tinh dan dién cao va dé ché tao thanh nhimg day c6 duong kinh nho. Khoang nim
1979 thi day dong d6 dugc thay thé bang dong thau dé cai thién toc do gia cong. Vi tac
dung lam ngudi ctia kém va sy tao thanh 6xit kém c6 xu hudng gidm sy dut day.

Hinh 1.5: Ddy molipden sir dung trén mdy cdt day.



4.2. Loai day c6 16p phu:

Pong thau da chimg minh do tin cdy cta n6 cho qua trinh EDM vi né dung hoa
gitra do bén/dd dai, do dan nhiét va kha nang cho suc chat dién moi. Tuy nhién, cac
day cat khong co 16p phti van con bi han ché bai mot sy dung hoa giita cac tinh chat.
Céc day cit c6 16p phu da dugce st dung dé thém vao mot sd tinh chat doc lap. Cac day
cit ¢6 16p phu c6 d6 bén kéo cao va do thoat nhiét cao trong qua trinh gia cong. Ldp
phu co thé 1a kém, 6xy k&ém, graphit, dong d6 véi 16i 1a dong thau... Day cat phu kém
cai thién dang ké kha ning cho suc chat dién moi hon day dong thau khong phu. Mot
16p phu graphit 1am ting dot ngdt kha ning cho suc chat dién méi cuia molipden bang
cach sinh ra cac khi CO, CO2. Graphit ciling sinh ra mdt tia ltra dién ndng hon cho
phép dat ndng lugng cao hon trong khe hé phong dién. Cac 16p phu thuong day tur 5 -
10pm.

s N

o Zinc Coated Wire y

a) Day kém. b) Day dong.
Hinh 1.6: Loai ddy kém (a) va ddy dong (b) sir dung trén mday WEDM.

5: Ché d9 cit:

Pé diéu chinh dugc ché d6 cat trén may cat day ta phai hiéu duoc y nghia cia cac
thong s6 anh huong va diéu chinh dén ché do cit ciia may cit day:
5.1. Dién ap danh lura Ui: day la dién ap can thiét dé dan t6i sy phong tia lira dién. N6
cung cap cho dién cuc va phoi khi may phat dugc dong dién, gay ra su phong tia ltra
dién dé dot chay vat lidu. Dién ap danh lira Ui cang 16n thi phong dién cang nhanh va
cho phép khe hé phong dién cang 16n.
5.2. Thoi gian tré danh lua td : d6 1a thoi gian giita lac dong dién may phat va luc xay
ra phong tia ltra dién. Khi dong dién may phat lic dau chua xay ra diéu gi. Pién ap duy
tri & gid tri cta dién ap danh lira Ui, dong dién bang 0. Sau mot thoi gian tré td méi
xay ra sy phong tia Itra dién. Dong dién tir 0 vot 1én Ie.
5.3. Pién 4p phong tia lira dién Ue: khi bat dau phong tia lira dién thi dién ap tut xudng
tir Ui dén Ue. day 1a dién ap trung binh trong sut thoi gian phong tia ltra dién. Ue la
mot héng s6 vat Iy phu thudc vao cap véat liéu dién cuc/phdi. Ue khong diéu chinh
duoc.
5.4. Dong phong tia lira dién Ie: 14 gia tri trung binh ciia dong dién tir khi bat dau
phong tia Iira dién dén khi ngat dién. Khi bat ddu phong tia lira dién dong dién tang lén
tir 0 dén gia tri Ie, kém theo su dbt chdy. Ie anh huong 16n nhat dén luong hot vat liéu,
d6 mon dién cuc va chat lugng bé mat gia cong. Nhin chung Ie cang 16n thi lugng hét
vat liéu cang 16n, do nham bé mat cang lon nhung dé mon dién cuc giam.

+ D mon tuong dbi cua vat liéu duoc dinh nghia: (= Ve/Vw)
Ve: thé tich vat liéu bi mat & dién cuc.
Vw: thé tich vat liéu phoi bi hét di.



Dong dién va dién tich bé mat bi dn mon: Mat do dong dién (A/mm?2) s€ sinh ra
lwong nhiét 16n lam qué nhiét dién cuc va gdy mon dién cuc nhanh hon. Do vay dé gia
cong mot ving nho can chon dong dién nho va nguoc lai.

Nhu vay, khi gia cong chi c6 mot dién cuc hay c6 nhiéu dién cuc dé thay thé thi
phai chu y lya chon dong di¢n cho phu hop sao cho né cho phép dat dugc luong hot
vat liéu 16n nhat co thé dat duge trong khi van duy tri d6 nhan bong va d6 mon dién
cuc trong gii han yéu cau.

5.5. Do kéo dai xung t;: 1a khoang thoi gian giira hai 1an dong ngat cia may phat trong
cung mot chu ky phong tia lira dién. N6 bang thoi gian tré (td) va thoi gian phong tia
ltra dién ie: ti=tq + te

Do kéo dai xung ti anh huong dén nhidu yéu t6 quan trong c6 lién quan truc tiép
dén chat luong va nang suit gia cong.

Céac yéu t6 bi anh huong: t; anh huong 16n dén luong hét vat lidu: thuc nghiém
cho thay khi giit nguyén dong dién Ie va khoang cach xung to, néu ting t thi ban dau
Vw tang nhung chi tang dén gia tri cuc dai ¢ ti nhat dinh nao d6 sau d6 Vw giam di,
néu van tiép tuc tang t; thi nang luong phéng dién khong con duge st dung thém nira
dé hét vat lieu phoi ma nd lai lam tdng nhiét d§ cua cac dién cuc va dung dich dién
moi.

5.6. Khoang cach xung to: 1a thoi gian giita hai lan ngat-dong clia may phat xung thudc
2 chu ky phéng dién ké tiép nhau, to con duoc goi 1a d kéo dai nghi cia xung.

Cung véi ti 18 ti/to, to ¢6 anh hudng rat 16n dén luong hét vat liéu. Khoang céach to
cang 1on thi lugng hét vat liu Vw cang nhé va ngugec lai.

Phai giit to nho nhu ¢ thé duge dé né co thé dat mot lugng hot vat lidu toi da.
Nhung khoang cach xung to phai dii 16n dé ¢ du thoi gian thoi i6n hoa chat dién moi
trong khe hé phong dién. Nho d6 sé tranh duoc 18i cia qué trinh nhu tao hd quang
hoic dong ngan mach. Ciing nhu trong thdi gian cua khoang cach xung dong chay sé
day céac vat liéu da bi an mon ra khoi khe ha phong dién.

Do vay, tuy thudc vao kiéu may va trudng hop gia cong cu thé ma lua chon to, ti
phu hop thong qua ti sd ti/to :

+Khi gia cong rat tho chon : ti/to > 10

+Khi gia cong tho chon : ti/to =10

+Khi gia cong tinh chon : ti/to =5 ( 10

+Khi gia cong rat tinh chon : ti/to <5 (thuong chon = 0,4).

6: Dang sai hong trong qua trinh gia cong cit diy:
Trong qué trinh gia cong cit day bang tia ltra dién thuong xay ra mot sé dang sai
hong sau day:

TT | Dang sai hong Nguyén nhan Phuong phap khic phuc
1 | Bé mat chi tiét gia | DAy dién cuc 1ong hodc bi rung | Cang lai diy hay diéu
cong co6 vét han. | trong qua trinh gia cong. chinh lai toc do bo day.
2 | Do chinh x4c gia |- Truyén dong don diy hudng | - Diéu chinh, kiém tra cac
cong kém. ngang doc ban thao tac, d§ chinh | mat xich phu don day
xac dinh vi kém, khe phan | truyén dong.
hudng 16n.
- Banh dan roi thang hudng | - Kiém tra diéu chinh do
ngang doc ban thao tac do chinh | roi thang.
xac kém.
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- Banh dan van hanh, khe truc
hudng 16n, mang hinh chr V bi
mai mon nghiéng trong.

- May diéu chinh va budc vio
may dién khong nhay thiéu
budec, trinh tir gia cong khong tro
ve 0.

- Thay d6i hodc dicu
chinh banh dan va 6 truc.

- Kiém tra di€u chinh may
diéu khién hodc thay doi
budc vao may dién.

but day

- Thoi gian s dung day dai lam
mon duong kinh bi nho.
- Day rung qua nghiém trong.

- Cung cap dung dic gia cong
cho vung gia cong khong du. Vat
hao mon dién loai bo khong tbt.

- P day linh kién va tham sé
dién lya chon khong hop 1y,
thuong xdy ra doan mach.

- Khe tam kéo dbi huéng dng trix

- Thay doi day dién cuc.

- Kiém tra cic nguyén
nhan lam day rung.

- Piéu tiét lvu lugng dung
dich gia cong.

- Lua chon chinh xac
tham so dién.

- Piéu chinh khe tim kéo

day 1o tao ra doi day. ) d6i hudng.
- Chat li¢u linh kién c6 tap chat, | - Dung tay cat hoac loai
bé mat c6 16p khi hoa. bo 16p khi hoa.

7. Nham bé mit khi cit day:

Khi gia cong bang WEDM bé mit chi tiét co dang nhdm hoan toan khac so véi
cac phuong phap gia cong truyén théng. Trén bé mit chi tiét dugc gia cong bang
WEDM c6 nhiéu chd 16i hinh cau va long chdy. Ngudi ta goi ching 13 cac dinh va
miéng “nai ltra”. Ching thay thé cho cac duong dinh va day cua profile nham bé mit
gia cong bang phuong phap truyen théng. Gitra cac chd 16i va long chao 1a vung bang
phang chuyen tlep, trong khi do bé mat duoc gia cong bang phuong phap truyén thong
chi xuét hién vét dao cit thong thuong. Do do, bé mit gia cong bang cat day EDM it bi
tap trung tng suat hon, bé mit da huéng chtr khong theo mau dinh huéng nhu gia
cong truyén thong.

Gia tri ciia d6 nham bé mit phu thude vao nhiéu yéu tb trong d6 c6 cuong d§ dong
dién. Cuong do dong dién cang 16n thi trén bé mit cang xuat hién nhiéu miéng nui lira
cang 16n. Dé dat duoc d6 bong cao thi sau khi cit tho phai cat tinh thém mot sb lan.

Nhu da néu & trén, khi cat trong dau thi dat 6 bong vao d6 chinh xac cao hon khi
ct trong nudc. Sau day la mot vi du cu thé khi cit day bang tungsten, 1 = 3mm véi 4
lan cat, day cat bang tungsten c6 duong kinh 0,03mm. Do bong dat duoc 14 Rmax =
0,92um (Ra = 0,12um). Bé mit vét cit nho nhat sau 4 1an cit 1a 48um véi do chinh x4
bién dang tr -1,5 — 1,5um.

B. THAO LUAN NHOM

- Pic diém chung va nguyén ly hoat dong cua may gia cong bang tia lira dién.
- Cac tham sb diéu chinh ché do cit trén may cat day.
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C.PANH GIA KET QUA:

Muc tiéu

Noi dung

Diém chudn

- Hiéu dugc nguyén ly gia cong clia ciac may

Kién thirc EDM. 1
- Hiéu duogc ¥ nghia cac tham s6 diéu chinh ché 3
do gia cong.

- Phan loai duoc may C%:lt day va céc loai day dién 1

Ky nang cuc st dung trén may cat day.

- Xac diinh dugc cac thong sO co ban anh huong 1
dén do nham bé mat khi gia cong cat day;
- Pat duoc tham s6 xung va dién ap hop 1y. 2

Thdi dé - Té}p truAng \{2‘1 cthy trqng ql}él trinh nghe gidng; 1

) - Can than, lam viéc chinh x4c; 1

D. CAU HOI VA BAI TAP
1. Néu dic diém nguyén ly [am vi€c cua cac may gia cong bang tia lira dién?
2. Giai thich ¥ nghia cac tham sb anh huong dén téc do cat cia may cat day?
3. Phan loai cac loai day dién cuc st dung trén may cit day?
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BAI 2: Van hanh may cit day.

Muc tiéu:

Kién thirc:

- Trinh bay duoc cac phim chirc ning ding diéu khién man hinh va diéu khién
gia cong.

Ky nang:

- Van hanh may cat ddy ding quy trinh,quy pham.

Thdi dp:

- An toan cho thiét bi.

- T6 chirc tot noi lam viée, bao quan may ding yéu cau k¥ thuat.

Cac thuat ngir chuyén mon:

- CNC: Viét tit cho Computer(ized) Numerical(ly) Control(led): Piéu khién bang may
tinh.

- AUTOP: Chuong trinh v& tryc tiép trén may cat day.

- HL Wire Cut System: Hé thong lap trinh diéu khién may cat Moélipdel

- DXF: Sau khi v& xong hinh nguoi thao tac bat budc phai chuyén sang dudi DXF cua
Autocad.

- 3B: Sau khi tao chuong trinh NC cho hinh v& gia cong xong thi trong hé thong tur
dong xuét sang dudi 3B.

- DAT: Tén du6i cua chuong trinh vé& trén AUTOP.

A.LY THUYET:
1. Giéi thi¢u khai quat.

Hé théng HL hién nay duoc sir dung rong rdi nhat dé diéu khién may cat day
CNC, tinh 6n dinh cao tinh an toan cao, cong dung 16n.

He¢ thong lap trinh may cat day HL 1a mot phan mém lap trinh ty dong d6 hoa
cho may cat day, nguoi thao tac cé thé két hop ban phim va chuot dé sur dung, dya vao
cac thanh cong cy trén man hinh dé vé ra dugc cac hinh can gia cong, hé thong s& tao
thanh chwong trinh cét cho hinh v& d6. Phin mém nay c6 day du cac chirc ning dé vé
hinh va lap trinh dugc hinh tron, duong cong, cac hinh phtrc tap khac nhu banh rang,
duong Acsimed, ...Voi bét ki hinh v& nao ban ciing c6 thé tao khdi trong khung ctra
s0, mot phan hay tat ca, phong to hay thu nho, thém hay x6a bot mot d6i tuong, quay,
d6i xung, di chuyen copy d6i tuong hay in an... Sau khi hé thong lap trinh xong
duong cit ban co thé tién hanh cho chay mo phong dé kiém tra 13i sau d6 cho chay
that.

2. Chikc ning chi yéu.

- Didu khién nhiéu chic nang , dong thoi trén cung mot bo diéu khién may tinh diéu
khién duoc bon bo phan cat day khac nhau vira c6 thé gia cong vira co thé 1ap trinh.

- D6 con gia cong ap dung 4 truc, 5 truc lién dong k¥ thuat diéu khién. Pinh hinh trén
duoi va goc do don gian nhap 2 loai phwong thirc gia cong lam cho do con gia cong
thay d6i nhanh chong c6 thé gia cong con thanh hinh 2 mit gia cong khac nhau.

- Gia cong bat chudc, c6 thé gia cong nhanh chong hién thi quy dao gia cong, dic biét
1a dg con va quy dao gia cong mat trén dudi cua vat gia cong dinh hinh trén dudi. Va
hién thi rd gbc diém cubi.
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- Khi thyc hién gia cong c6 thé hién thi gia cong hinh v& dang gia cong trén 4 may cit,
hién thi tri twong d6i thay d6i ciia tao do X,Y,J va tao do chuén tuyét d6i X,Y,U, V..
- Bao vé khi mat dién, khi dang trong qua trinh gia cong néu gip sy cb mat dién thi sau
khi c6 dién may sé tu dong khdi phuc chuong trinh dang gia cong. Cac dir liéu dugc
luu trong hé thong s& duoc luu giit trong thoi gian dai.
- C6 thé kiém tra thu muc Iuu hinh v& , c¢6 thé kiém tra nhanh chéng cac dit liéu can
thiét khi may dang gia cong. Pay la diém manh ctia may cat ddy str dung hé diéu hanh
HL.
- B6 sung d6 dich chuyen nghiéng caa diy molipden ( khéng can ting thém do tron, ti
1¢ gia cong co thé diéu chinh, co nhleu chtc nang nhu: thay d01 toa do tiéu chuan, gia
cong hoan toan, gidi han toc do tién ciia ban may, tw dong cit quay trd lai khi doan
mach..)
- C6 thé dat( hodc huy bo) doan gia cong cudi ciia chuwong trinh gia cong bang cach
ngit cau 1énh rat don gian gitip c6 thé han ché dut day cat khi két thuc gia cong.
- C6 thé gia cong & bat ctr doan nio va két thiic ¢ bat clr doan nao. Cé thé gia cong
thuan hudng hodc nguoc hudng
- Tam dung, két thic, khi doan mach thi cat quay tré lai qué trinh doan mach cé thé
diéu chinh dugc ( 1 phut).
- Co thé nhan chuong trinh gia cong tr may tinh bén ngoai thong qua cong chuyén
mang LAN . Trong hé théng co thé trao ddi dit liéu va giam sat cac tién trinh trong
qua trinh gia cong.
- C6 thé chuyén doi dit liéu theo biéu mau DXF hodc biéu mau ISOG tir AUTOCAD
sang .
- Co thé gia cong lap di lap lai ( cit nhiéu 1an) lam ting kha ning nhin bong bé mit
cat.
- Cam bd sung gia cong ban kinh 16n nhét ¢ thé dat t&i 2000M.
- Thoi gian gia cong co thé tr dong lily tién giup cho viéc quan ly san xuat dugc dé
dang.
- Sau khi méy thém thudc c6 thé diéu khién gia cong khép kin.
2.1. Gioti thiu h¢ thdng cac cong tac.
2.1.1. Cong tac trén tu didu khién.

6] trén tu diéu khién c6 2 cong tac day chinh la 2 cong tac khoi dong may cat d6 1a
cong tic cap dién cho tu diéu khién va cong tic khai dong may tinh trung tam
- Cong tic cip dién cho ti diéu khién thuong c6 mau dé mudn bat duge ta vira xoay
theo chiéu kim dong vO vira van khi nghe tleng kéu tach l1a duoc khi d6 dién maéi duoc
cap cho ta diéu khién. Mudn tat thi ta chi 4n vao 1a duoc.

14



Hinh 2.1: Vi tri ¢éng tac cdp dién cho ti diéu khién

- Cong tic khoi dong may tinh trung tam: Cong tac nay thuong co mau xanh tén (
SYSTEM READY) khi bat cong tac cap dién cho ti trung tam muon may tinh trung
tam 1én hay con goi 1a mudn vao chuong trinh thi ta phai 4n cong tic nay.

ooao GOLD SAN

ooo
ooo

SYSTEM
READY

10 10
AN O
A Vv

Hinh 2.2: Vi tri céng tac khoi dong may tinh trung tam.

Ngoai ra nhin vao hinh 2.2 ta thay c6 2 dong hd d6 1a dong hd bao dién ap (V) gia tri
nay la gia tri dién ap 1 chiéu cua hai dau day cit, dong hf) thir hai 1a déng hd béo dong
(A) déy ciing la dong dién 1 chleu chay qua phoi khi cat. Thuc te khi cit thi hai dong
h6 nay déu co tri sd tuy nhién néu dong cit 6n dinh va ché do cat hop 1y thi gia tri kim
chi lu6n luén ¢ 1 vi tri. Va ching ta quan sat thay co 1 dong ho hién thi theo dang sb
thi 6 chinh 13 tbc d6 cta 16 diy khi dong co 16 day chay gia tri nay tinh bang Hz. Ta
c6 thé thay d6i gia tri nay tir 1Hz dén 60Hz. Gia tri tan sb cang cao thi dong co chay

cang nhanh. Pay chinh 1a dong co st dung bién tan. Ngay nay mdy cat day sir dung
bién tan s& rat thuan tién trong viéc cit bong bé mit va dé dang khi thay day cat moi.
2.1.2. Gidi thiéu cong tic trén than mdy cat.
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Tat ca cac cong tac nay duoc bd tri nam & than trén may cat, duoc phu trén 1 16p kinh

mé ka.
O Hal
O EE: 1 o l_é_\ I O I
T
1 2 3 4 5 6
Hinh 2.3: Vi tri céng tdc trén than mady cdt.
Trong do:

1. Céng tic tong cip dién cho bo phan may cit, ta bat cong tic nay 1én thi cac
cong tic tiép theo moi co tac dung .

2. Cong tac ham dong co néu ta van vé bén trai nhu hinh thi dong co 16 day duoc

nha ra va chay binh thudng néu ta van vé bén phai thi dong co 16 day dugc ham

lai .

Bat dong co 16 day, cong tac nay thuong c6 mau xanh.

Tat dong co bom dau tudi ngudi, cong tac nay thuong c6 mau do.

Bat dong co bom dau tudi ngudi, cong tac nay thudng c6 mau xanh.

Cong tic bat xung dién, néu van vé bén phai thi c6 xung dién, bat bén trai thi

khong co .

2.2. Giéi thiéu vé cac thanh Menu chinh.

Sau khi bat cong tac khoi dong 1én thi may s& chay ngay vao man hinh chinh nhu sau:

AN DN B~ W

¥ 4 A’ ﬂﬂ( ‘PE&I AEi= Al

olfizie [!U&a@@mtmm@ mom@{tcm

sht :2884SRB6657 2886SR11815

Hinh 2.4: Man hinh lam viéc ciia may cdt day GS5060T60H50
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Thanh Menu cta may cat diy GS5060T60H50 nam bén phai nhu hinh minh hoa gom
ca Tiéng Anh 1an Tiéng Trung Qudc, ta co thé di chuyén dén cac chic ning d6 bing
chudt hay bang ban phim véi cac miii tén 1én xudng hodc c6 thé bam céc chir cai in
dam nhu T, F,C, W ...

2.2.1. File.

Nam trong Menu chinh , muén vao hé théng nay can pham phim F hodc di chudt dén
6 File. File dung dé quan 1y céc file trong hé thong nhu : Save, copy, remane, delete
file...

COIA.3B
COIA.DAT
KHUONA . 3B

Z FSorenti-E De>FE FeorstiiE

driw RERD
tF11 ¥ B

Hinh 2.5: Thanh Menu File
Trong do:
A: disk (O dia A) — co thé ghi, luu giit hang nghin file.
#: disk ( Bo nhé Ram) — c6 thé ghi, luu giir hang tram file.
C: disk ( O dia C) — c6 thé ghi, luu giir hang trim file.
D: disk ( O dia D) — c6 thé ghi, luu giit hang nghin file.
G: disk ( O dia USB) — c6 thé ghi, luu giit hang nghin file.
F:disk ( O dia 40) — khong luu dugc file sau khi tit may tinh.
Chu y: May chi gia cong duge khi file duge luu vao 6 F day 1a bo nhd ao khi may bi
mat dién thi chi file dang gia cong may mai nhé con cac file khac luu trén 0 nay s&
mat hét.
Cdch copy File vao 6 F nhw sau:
- Bam F d¢é vao thu muc quén ly File, ta ¢6 thé badm F4 dé tim tép file nam trong 6
chira vi du trong 6 D:
- Di chuyén dén con chudt dén 6 c6 chura tén File.
- Di chuyén dén tén File chtra trong 6 4n F3( Save).
- Di chuyén con chudt dén 6 F 4n ENTER.
2.2.2. Trans.
Nam trong thanh Menu, ta an phim T dé vao hoic di chuyén con chudt dén biéu
tuong Trans. Trans ¢ chirc ning dé chuyén doi dudi cac tén file nhu :
e DXF = DAT.
e [G] ~[b].
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e [B] ~[gl.
- DXF to DAT: Dung d¢ chuyén dbi tir dudi DXF ciia AUTOCAD sang dudi DAT ciia
phan mém vé trén AUTOP & may cat day.
Di chuyén con chudt dén biéu twong [ DXF —DAT] sau d6 bAm phim di chuyén dén
cac 6 A,C,D,G: co chira tén file *. DXF , di chuyén dén tén file * DXF an Enter.
Khi nao hién lén thong bao : Waiting OK! Datafile name: E*.DAT! thi file d6 da
chuyén thanh cong. Khi chuyén xong ta c6 thé vao chinh sira, xem file trong phan
PRO.
- [ G] ~[b]: Pay la qua trinh chuyén ma hoéa tir G code sang dudi 3B, day la qua trinh
chuyén ddi kh6 khan nhiéu luc may khong thuc hién dugc.
-[B] —[g]: Qua4 trinh nay nguoc lai qua trinh trén tirc 13 tir dudi 3B cta may cit khac
( Hé diéu hanh khac) sang mi G code ctia may CNC nhung qué trinh nay thuc hién
cling hay mac 15i.
2.2.3. Comm.

Nam trong thanh Menu, ta 4n phim C dé vao hodc di chuyén con chudt dén biéu
tuong Comm. Comm c6 chirc ning chuyén dbi cong két ndi tir hé diéu hanh GS-X st
dung cong 232 dén cong 9600,n,8,1 nhung cong COM1 va COM2 muén sir dung dugc
phai cai dat .

HLDENG 22:59:00
01-11-27

File

Trans

Comm

Receice Var
Transmit eXam
Esc

Work #1

T T T T T T T T T T T wok#e

Multi #1
Multi #2

Pro
aUtop
[3B]
Edit
dRaw

F1
Towedm| F1 HL| F2.. [ Fa.. [ F7.. | Fs.. 20:38:05

P P

Hinh 2.6: Thanh Menu Comm

Trong do:
e [Receive] Nhan hé théng diéu khién tir may cat khac nhung cing hé
diéu hanh GS-X
e [Transit] Dung dé chuyén d6i file hé théng ctia mot may ciat GS-X
sang file khac.
e [Esc] Khi chuyén d6i xong thi 4n Esc dé thoat ra khoi thanh menu
Comm.
2.2.4. Var.
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Nam trong thanh Menu, ta 4n phim V dé vao hodc di chuyén con chudt dén biéu
tuong Var. Khi bam chirc nang nay thi s€ di€u chinh dugc cac thong s6 nhu: thoi gian,
ngon ngir, mau nén....

Trong do:

| HLDENG 22:59:00
01-11-27
| File
| Trans
Comm
DD/mm/yy: 20-10-2011 Var
Time: 08:07:25 oXam
Autop.cfg: 1211
Printer: TX-850 Work #1
—— —1 PrnXY: 1077 )\25 — — — — —
Bell: A Work #2
3B result: Yes Multi #1
3B line: 2740 Multi #2
| Pro
| aUtop
| [3B]
| Edit
dRaw
P P
F1
Towedm| F1 HL| F2.. [ Fa. [ F7.. | Fs. 20:38:05

Hinh 2.7: Thanh Menu Var

Date: Hién thi ngay, thang, nam .

Di chuyén dén Date sau do su dung phim[ Back Space] dé thay d6i qua lai
gilra cac s0. Nhap tri so vi du: 20-10-2011.

2.2.5. eXam.

Time: Hién thi thoi gian hién hanh. Cach vao va thay d6i nhu thay
d6i ngay, thang, nam.

Autop.cfg: Di chuyén dén menu nay dé thay doi ngon ngir may cit.
Bim miii tén <« hodc — dé thay d6i ‘1211° 1a ngdén ngir Tiéng
Anh, ‘1212’ 1a ngén ngit Tiéng Trung .

Printer: Di chuyén dén menu nay dé thay doi mdy in. Ta thay doi
may in bang cach bdm phim [Page Up], [Page Down] dé chon may
in.

Pm XY: Hi¢n th6ng s6 d6 thi khi in an, cach chon nhu Autop.cfg.
Bell: Di chuyén dén menu nay dé bat, va tat coi khi gia cong xong.
An phim Y trén ban bim dé bat coi, bam ph1m N dé tat coi béo.

3B result: Di chuyén dén menu nay dé phdi hop file 3B. Mudn thyc
hién dugc chirc nang nay ciing an phim Y trén ban phim dé dong y ,
phim N dé khong dong .

3B line: Di chuyén dén menu nay dé hién sb lénh trong file 3B lon
nhat c6 thé 1a 4199 dudng .

Di chuyén dén chirc ning nay dé de gia cong chay thur. Khi nguoi lap trinh da lap
trinh xong dugc mot chuong trinh, mudn kiém tra xem chuong trinh ¢ bi 16i khong
thi nguoi 1ap trinh can qua bude kiém tra chuong trinh trude khi bat dau gia cong thit.

Mudn thuc hién duoc tir Menu chinh ta bAm phim X dé vao chay thir .
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X HLDENG 22:59:00
01-11-27
+ in
= out
(o] draw
tH>e
Y F1 Srart
F2 Revs
F3 Para
F4 EndPnt
X' oY 0
Len 110
X oY o 5061 Square 5111
P1 2105 GY. L1 Num 114
P2 2105 GX NR1
Spacebar to pause
Hinh 2.8: Thanh Menu eXam.
Trong do:
e An ‘“+ ‘hoac ‘ — * dé phong to hodc thu nho ban veé .

e Anmiitén <« hoic™ dé di chuyén ban v& hodc an Enter dé ban
_ ve€ tré vé ding tam man hinh va ¢ ti 1€ 1:1.
- An F3 d¢ diéu chinh tham s6 cat, khi an F3 thi hién ra bang nhu sau:

Step: 4096
Offset: 0.000
Grade: ...
Ratio: 1.000
AXis: X?,Y?
Loop: 1

Hinh 2.9: Bang tham s6 diéu khién.
Trong do:
e Step: S6 budc nhay toc d6 16 day quan gia tri max 1 4096 ta c6 thé thay doi
dugc bang cach di chuyén miii tén <— hodc .
e Offset: Day la gi4 tri bu day cét , cach tinh gié tri bu day cat nhu sau:

- Puong kinh day la ¢day mm

- H¢ sO phong dién la ! mm
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, — ¢day + Ki mm
Cong thirc tinh hé so offset day : 7 (2.1)
Vidul: ’
- Puong kinh day cat 1a ¢0.18mm
- Hé s6 phong dién 13 : 0.02mm.

He sé Offset day chudn la: = 215002

Vidu2: ’

- Puong kinh day cat 1a ¢0.14mm

- Hé s6 phong dién 13 : 0.02mm.

Hé s6 Offset day chuan la: = L;O(H =0.08mm
Vidu 3: ’

- Buong kinh day cat 1a ¢0.25mm

- Hé s6 phong dién 13 : 0.02mm.

Heé s Offset day chuan 1a: = w =0.135mm

0.1mm

o Grande: Thay d6i tham sd cat ( cu thé trong phan cét s& diéu chinh tham sb
nay).
e Ratio: Payla hé sb ti 1& gia cong, néu mudbn san pham to hon 2 1an san pham
that thi ta dat Ratio 14 2 twong tu ta muén san pham nho di mot nira thi gia tri
Ratio 12 0.5. O day ta thuong dat mic dinh 1a 1.
e Axis : Dung dé thay d6i huéng cat trong may cat day hang GS-X thi co tit ca
8 hudng cat twong tng v6i 8K tir K1 dén K8. Mudn thay dbi K ta chi viéc an
mili tén <« hodc ™.
e Loop: Gia tri 13p lai chuong trinh cit, ta thuong datla 1.
- Sau khi diéu chinh tham sé cat thir xong ta an F1 dé cat thuan chiéu hodc 4n F2 dé
cat nghich chiéu. Trong thyc té chirc ning cat nghich (F2) rat hay s dung néu chung
ta cat chuan ( F1) gan xong chuong trinh ma may cat bi dtt day cat thi ta cho may cat
vé diém (0,0) ban dau sau do ta cho cit nghich lai. Nhu vay rat hiéu qua tranh cho
may cat lai nhitng phan di cat xong, tiét kiém dugc thoi gian chay may.
2.2.6.Work 1.

Lam viéc v6i may cit 1, & diy may cit day hang GS-X c6 thé dung 1 may tinh
hay con goi 1a 1 ta diéu khién dé ndi v6i 04 may cat. Mudn thuc hién véi may 1 ta
dung ban phim di chuyén con tré vao Work 1 hodc bdm phim chit cai in dam W 1a vao
phan diéu khién may cit 1.

Khi bam W thi hién 1én bang gém 03 tuy chon:
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HLDENG 22:59:00
01-11-27

File
Trans
Comm
Var
eXam
Work #1
Work #2
Multi #1
Multi #2

Cut:
Focus:

Tune:

Pro
aUtop
[3B]
Edit
dRaw
F1

Hinh 2.10: Bdng tham sé diéu khién mdy cdt 1.

Tiy chon thir 1: Cut — Dung dé gia cong that 1 chuwong trinh da c6 tic 13 khi ta da co
1 file *.3B thi khi ta chon tily chon nay thi hinh san pham sé& hién 1én mén hinh.

Tiy chon thir 2: Focus- Dung dé dinh tam 15 phi tron. Méy cat ddy cta chung ta co
chirc néng tw dong tim tam 1 16 phi tron. DE thuc hién dugc thi yéu cau day cit phai
vudng goc voi 16 phi tron va phai sach, kho. Chuc nang nay rat thudn tién khi ching ta
mudn tim hodc ra 1 16 khoan hodc tién ma yéu cau dong tdm voi bién dang ngoai.

Tiy chon thir 3: Tune- Chirc nang nay dung dé chay 01 doan thing theo truc X, Y,

U, V.

Chii y: O day ta di cha yéu ¢ phan Cut day 1a phan quan trong khi diéu khién may cit:
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Cradienté€ & » ...

RatiofITH.f4
Axis &ﬁ”
Loop fE5FIIT

Xt.¥e (K2)
1

= 12 :89 :88
HL-PCl 1288

¢ in XXX
-  out B
T+ nove™
imm 1:1

Step F & » Kv:256 W:128
Xy $SIEEE » 18,5
Process £ #| »
Hours ¥l BY

fr-mm,u

BT 23 Table

AT

Hinh 2.11: Bang diéu chinh tham so cdtl.

Trong d6: vé co ban giong bang tham so dieu khién cat thir eXam khac nhitng tham s6 sau:
Khi ta an vao tham s6 Gradient: thi hién ra bang sau:

V. F.
O ffset
Grade
Ratio
Axis
Loop
Speed
XYUV
Process

Hours

N
HERLE
T L g1
AL R
G I 1]
i R
Fsii]
LB

-V.F: gia tri khoang cach gitta diy Molipdel va mach cit , gia tri
nay nguoi ta thuong goi 1a tdc d6 tién caa day so véi phoi.

- Offset, Grade, Ratio, Axis, Loop d3 gi6i thiéu ¢ phan cit thir.

- Setp: Gia tri budc dich chuyén ban may theo mé to budc cia truc
XY vaUV.

- XYUV: Quy dinh vé s6 dau cuc cua dong co budc cua truc XY
va truc UV.

- Process: Tham sd khi day cét ngin mach, ta dit bao nhiéu giay(s)
thi may cat s& dimg va cat lai.

- Hours : S6 gio may da chay tham sé nay khong diéu chinh duoc
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X HLDENG 22:59:00
| 01-11-27
+ in
- out
(o) draw
oo
Degree:
— —— —] File2: —_—
Width:  45.600 Y| F1 srart
Base: 142.600 F2 Revs
Height: 257 F3 Para
Idler: 19. F4 EndPnt
Vmode: silde
Rmin: 0.000
Cali.
X' oY 0
Len 110
X oY o J 5061 Square 5111
P1 2105 GY. L1 Num 114
P2 2105 GX NR1
Cut: 1
Spacebar to pause File: BAITAP1.3B

Hinh 2.12: Bdng diéu chinh tham sé cdt 2.

Trong do:

* Degree: Goc nghiéng cua day cat so voi ph61.Goc con tinh bang do(°) khong
tinh bang tham s radian nhu 1°30” ma quy d6i ra thanh 1.5°. Ta quy dinh néu
huéng con ra phia ngoai tirc mat chuan phia dudi nhé mit trén to ( hinh a) , néu
huéng con thu tirc mat chuan phia dudi to mat trén nho (hinh b).

1.5° 1.5°

a b

Hinh 2.13: Huéng cdt con.

Chii y: Néu ta mudn thay doi con thu hay con mé ta chi can thay d6i gia tri dwong”™+”
hay am “- vi du Degree : 1.5° 1a con m& muén con thu ta nhap Degree : - 1.5°.

e File 2: Cat 16ng ghép 2 hinh véi nhau, may cat c6 thé cat 2 bién dang khac nhau
trén cuing 1 san pham ciing nhu 1 1an cit.Mudn 1am dugc diéu nay thi trude hét
phai lam duoc hinh file 1(vi du filel 1a hinh Vuong) va file 2 ( vi du 14 hinh
tron) . Khi cat ta goi file 1 trudc sau d6 ta vao bam vao F3 va chon File 2 nhu
vay 2 hinh d4 16ng vio nhau nhu hinh vé:
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Hinh 2.14: Cdt c¢én theo 2 bién dang khdc nhau.

Cich tinh géc cén khi khe hé chay coi bang 0.

I

Hp

M

Hinh 2.15: Cdt c¢6n khi khe hé chay céi bang 0.
Tango -4 (2.2)
Hp
-Trong truong hop khe hé chay cdi bang 0 thi d chinh 1a dudng kinh day ¢day

H, : Chiéu cao chi tiét gia cong ( mm)
-Trong truong hop khe ho chay coi 1a 6 thi :

o

Hp

dd 0
Hinh 2.16: Cdt c6n khi khe hé chay coi bang &

25



Tango = ¢d— (2.2)
HP

e Width: Chiéu day phoi tinh bang mm.

e Base: Khoang cach tir tam puly dudi dén mat ké phoi chuan gia tri nay tinh
bang mm.

» Height: Khoang cach tdm puly dudi dén tam puly trén hay con goi la khoang
cach 2 can may, gia tri nay tinh bang mm.

e Idler: Ban kinh puly, gia tri nay tinh bang mm.

e Vmode:Co ciu dang trugt ciia ban may & day ta dit mac dinh 1a thanh truot.

e Rmin: Gia tri ban kinh goc luon céc diém giao nhau, gia tri nay tinh nay tinh
bang mm. Ta hiéu nhu sau néu ta cat 1 chuong trinh 13 hinh vudng 20x20 néu ta
nhap Rmin=2mm thi khi cét ra hinh vudéng d6 c6 goc lugn( fillet) 1a 2 mm.

e Cali: Payla gia tri dé chung ta cin chinh chiéu cao cta khoang cach Base.

HEIGHT

WIDTH /

BASE

Hinh 2.17: Gia tri tham cdc tham sé khi cdt con.

Sau khi d3 diéu chinh xong ta 4n phim ESC dé thoat ra ngoai Menu chinh.
2.2.7.wOrk 2.
Lam viéc v6i may cat 2, chirc ning nay gidng chirc ning ta vira gidi thiéu &
wOrkl.
2.2.8 .Multi 1.
Trong may cat day hang GS-X c6 nhimg chtic niang khong dung dén ta khong di
sau vi du nhu diéu chinh thong sb gia cong may 1.
2.2.9. Multi 2.
Piéu chinh théng sé gia cong may 2.
2.2.10. Pro.

Mudn di dén chirc nang nay ta c6 thé tir ban phim an phim P hoic di chuyén con
tro chudt dén Pro roi 4n ENTER hoic kich dup chudt. Dung chirc ning nay dé vao
chuong trinh chinh stra file gia cong sau d6 lap trinh va luu gitr file.

Khi vao Pro thi man hinh hién thi nhu sau:
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Hinh 2.18: Thanh Menu chinh va menu tinh cua Pro.

Trong phan Pro nay ta s& di vao timg Menu nhung s& giéi thiéu ky & bai 3( Gia cong
chi tiét don gian).
2.2.11. aUtop.
Vao chuong trinh v& trén phan mém vé AUTOP.
2.2.12.[3B].
Vao dé stra chira, copy, d6i tén file c6 chira dudi.3B.
Vi cau 1€nh don gidn khong c6 do con:

Céau Iénh 3B nhu sau: 10
N1: BBB5000GXL3.

N2: BBB5000GYLA. 3)

N3: BBB10000GXL3. (©)
N4: BBB1000GXY3. . )
N5: BBB10000GXLI. 4) M
N6: BBBS000GYLA.
N7: BBBS000GXLI.

2)[ 5Smm

)

Cau lénh cat con:
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N1: BBB5000GXL3.
DEG =2.

N2: BBB5000GYLA.
N3: BBB10000GXL3. T
DEG = 4. | ©|
N4: BBB10000GYL2. | |
DEG =0. 10] (4 |
N5: BBB10000GXLI. | I
DEG =2. ] o |
N6: BBB5000GYL4. 0y |b———

N7: BBBS000OGXLI.

(7
(1

5 mm

2.2.13. Edit.

Dung dé chinh stra chuong trinh gia cong, cac file sau khi lap trinh xong c6 dang
* 3B .Ta c6 thé chinh sira 1 doan chi 1énh 3B, phuong phap thao tac nhu sau: Trong
menu bam phim E con tro di dén dir liéu file 3B can sira, 4n nit tro lai may, hién thi
chi 1énh 3B, sau khi 4n nt INSERT, dung miii tén di chuyén 1én, xubng sang phai,
sang trai va nat SPACE ( nut cach) thi c6 thé chinh duoc 1énh 3B, khi chinh sira
xong an nit ESC dé thoat ra.

Dung tay dé nhdp 1énh 3B: Khi cit mot sd vat don gian nhu moét hinh tron hoac
mdt hinh vudng thi khong can thiét phai 1ap trinh ta nhap cac Iénh 3B nhu sau:

VD: B3000 B4000B4000G Y L 2. Néu gia trj tao d6 chuan 13 0 thi c6 thé bo qua

VD: BBB5000GXL3. Sau khi nhap xong mot ddy an nat tro lai may, lai nhap diy
sau, khi nhap xong 4n nut ESC dé thoat ra . Chi 1énh nhap béng tay tu dong duoc dat
tén la NON.3B.
2.2.14. dRaw.

Tir menu chinh ta an chit R trén ban phim dé vao thu muc dRaw dung chirc ning
nay dé xem céc kho hinh v&. Chirc niang nay ciing khong dugc st dung nhiéu .
2.2.15. [F1].

Dung chitc niang nay dé tra cru huéng dan may ( bang Tiéng Anh hodc Tiéng

Trung Qudc).

B. THAO LUAN NHOM.

- Chtrc ndng man hinh chinh Menu.
- Chutre nang cac thanh cong cu.

- Hé théng cac cong tic khoi dong.

- Céch vé sinh céc truc chuyén dong.

C. THU'C HANH.
1. Vit tw - Thiét bi - Dung cu:
-Trang thiét bi:

+ M4y cat day va dung cu kém theo
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+ Maydo3 D
+ May do d6 nham
+ M4y mai phang
+ May ban 10 tia lira dién
+ May khoan
- Vat liéu:
+ Thép tam 120x120x10
+ Dau Ecomi
- Dung cu:
+ Thudc cap
+ Pan me
+ Khi D,V
+ B¢ diéu chinh day bang tay
+ B0 gé kep theo may
- Hoc liéu:
+Ban vé& ciu tao mdy cit day.
+ Ban v& cdu tao bang diéu khién.
+ Ban trinh tir thuc hién cat day.
+ Ban vé ché tao chi tiét cat day.
+ May chiéu project.
+ May vi tinh.
+ Tai li€u gidng day dung cho gido vién.
+ Tai liéu dung cho hoc sinh.
+ But, phan dung cho gi4o vién.
- Cdc nguon lyc khdc:
+ Phong thyc hanh may cat day.
+ Ban ghé cho 15 hoc sinh .
2. Quy trinh thye hién:
2.1. Kiém tra so bo may.
e Kiém tra mac dau boi tron may.

Chtng ta kiém tra tat ca cc vi tri ma dau béi tron c6 thé lot nhu: truc vit me
cua truc X,Y, U,V, kiém tra truc vit me cia dong co 16 day, kiém tra bang ban
may ... néu kho dau ta phai bd sung dau vao bd phan chtra dau dé dam bao may
luon luon dugc boi tron.

e Kiém tra muc nudc dung dé tudi nguoi.

Trong may cat day dung dich dau boi tron cho may rat quan trong anh huong
truc tiép dén bé mit san pham cit, trudc Kkhi cit bao gio ta ciing kiém tra luong
dung lich dau boi tron néu lugng dau nim trong gia tri max va min dugc gan
trén thung dau tic 14 dat yéu cau. Ngoai ra ta con kiém tra ti 1¢ dau duoc pha véi
nude theo ti 18 5% tire 1a cir 100 lit nude ¢6 5 lit dau Ecoli

e Kiém tra day cit.

Trudc khi may cit hoat dong thi yéu cau s6 vong day quan trén 16 day phai
chiém 2/3 chiéu dai 16. Néu day ngan qua s€ anh huong dén qua trinh déo chiéu
dong co 16 day 1am nong dong co dan dén chay dong co.

2.2. Khéi dong may.
* Batap t6 mat.
May cat day hang GS-X dung hé thong dién 3 pha 380V nén khi dong aptomat
can can than, tay phai kho, chan di gidy hodc dép cao su cach dién dé dam bao
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an toan .
e Bat bo bién thé may.
Khi bat aptomat thi can bat b bién thé may, cong tic ndy nam phi sau ta diéu
khién can van theo chiéu kim dong hd sang gia trj 1.
* Bat at khoi dong may tinh.
Cong tac nay da gidi thiéu phan 1y thuyét ta chi cin vira vin vira xoay theo
chiéu kim dong ho.
e Bit cong tic khoi dong may tinh trung tam ( SYSTEM READY)
Khi bat cong tac nay xong chung ta cho may tinh khéi dong khoang 30s thi
may s€ Vao phan diéu khién .
e Pua may vé gbc 0.

Khi may khai dong xong can dua ban vé vi tri an toan ( gbc 0). Bang cach: an
cong tic bat dong co 16 diy dich chuyén sang bén trai, 4n F11 dé nha ham dong
co ban may ta co thé ding tay hodc dung box diéu khién bang tay dé dua ban
may vé vi tri an toan.

e Pua cac truc vé vi tri bat ky dé so 2 truc U/V tring nhau.

Truc U,V 1a 2 truc cét con cia may nén trude khi cat néu truc V,U khong vé
0 thi may s& khong cat dugc va co hién 1én 16i thong bao .TAPER DISTANCE
errors. .. vi vay ta can klem tra xem truc V,U vé 0 chua bang cach nhin 1én man
hinh cét néu thay tri s6 U,V con tirc 1a chua vé 0, ta cho tri sb nay vé 0 : vao F3
tim dén truc X,Y,U,V 4n vao hang V,U néu trj s d6 dang 1a U= 1.555, V= -
1.222 thi ta can nhap lai 1a U= -1.555, V= - 1.222 sau d6 4n ENTER . Luc nay
quan sat truc V,U trén may dang set vé 0.

Hoic ta co thé diung tay diéu khién nhu sau: Tién hanh so day v6i dung cu va
thiét bi chuyén dung. Tt ca cac may cat day hang GS-X déu co dung cu chuan
day . Thuc ra dung cu chuan day nay dugc lam rat vuong goc ta chi can ga dung
cu lén trén thanh ga phoi sau do dua diy vao vao so day néu day khong vuong
goc thi ta diéu chinh nim vin truc U,V sao cho 2 dén trén sang déu 1a day da
vuong goc.

o Ga dit chi tiét.

Chi tiét can gia cong yéu cau 2 mit - phai duoc phéang , va phai dugc ké 1én mat
ké chuan. Sau khi ké 1én mat ké chuan ta phai kep chit, ¢ trong may cat luc kep
khong manh bang luc kep cta nhitng may gia cong co.
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Hinh 2.19: Gd chi tiét gia céng.

Sau khi may da kiém tra xong , dua may vé vi tri diém goc 0. Ta co thé cét san
pham. Trudc khi cit ta tuan tha theo cac bude sau:

- Bat ché do trang thai bang phim F10 ( auto/man): Nhin thdy phim F10 mau dé tirc 1a
& ché do auto. Khong sang 1a ché do man. May chi chay duoc theo chuong trinh khi
phim F10 sang.

- Bat ché d6 xung dién bang phim F11( H.F): 4n phim F11 trén ban phim néu dén F11

axeeil

File2B#H 7%
Wity THE

15541

-88%9 Js  g8%9
2910 0 17820 6y SR2
£910 0 17820 GY SR4

Ty Spacebar to pause. (I]--!ﬂﬂ;fﬁ Table

Hinh 2.19: Tham s6 khi hiéu chinh cdt.

trén man hinh sang thi c6 xung dién ,néu F11 khong sang thi khong co xung dién.

- Khoa ban may bang phim F12: Tuong tu nhu F10, F11 néu F12 trén man hinh sang
thi dong co ban may di dugc cb dinh , ta 4n F12 mot 1an nita thi ban may s& khong
khoa nita, va chuyén sang ché do diéu khién bang tay.

31



- Bét dau cat: Ta phai c¢6 file chira chuong trinh cit & dang *.3B va dugc copy vao
trong 6 F va chon chuong trinh gia cong d6i voi may 1 bang cach chon Workl va chon
vao CUT , luc nay may hoi chon file gia cong. Ta di chuyén dén file can gia cong va
an ENTER .

An F3 @é hién thi menu cai dit tham sb gia cong nhu: Bién tan ( V.F), hé s6 Office,
gbc ¢con, ... tham sb nay da duoc gidi thiéu trén phan 1y thuyét.

Sau khi cai dat tham sb gia cong ta 4n F1 dé bat dau gia cong may s& hoi: START = 1
ta an ENTER , tiép theo may hoi END= 12. Pay la diém bat dau va diém két thac khi
gia cong.

May s& hoi: MULTI-CUT TIMES ?: day 1a sé 1an cat lap di 1ap lai lam cho chi tiét co
bé mat gia cong bong dep hon néu ta cit 1 1an thi nhap s6 1 néu cat 2 hodc 3 1an thi ta
nhap sb 1an cit ¢ day. Khi ta 4n En xong may bat dau gia cong theo chuong trinh minh
da 1ap san.

Trong qua trinh cat ta mudn ding lai tam thoi thi ¢6 thé ban phim SPACEBAR

m

out
Tis+s nove
ENTER
F1 Start¥i5
F2 Reus.::
F3 Para.z>3
F4 EndPnt:s

ContinueZk =

Len@{381

Square 19566 .F

Hinh 2.20: Hinh anh dung tam thoi chuwong trinh

Trong d6: Continue: hodc bam phim C dé cit tiép chwong trinh
End: hodc bim phim E dé két thic chuong trinh cit.
- Kiém tra qua trinh gia cong trén man hinh va tryc tiép trén phoi.

Khi may dang cét ta phai thuong xuyén kiém tra cac thong so toc do néu co su co
phai diéu chinh lai hoic kiém tra diy néu dirt day cit phai tién hanh thay thé hodc ndi
lai day dé chuong trinh gia cong khong bi gian doan.

- X1r Iy cac tinh hudng trong qua trinh cit.
-Tbc @6 tién V.F khong 6n dinh: An F3 dé vao bang tham sb diéu chinh hodc bim
phim M d¢ hién 1én bang diéu chinh :
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n

out

Tl nove
ENTER :1

F18 TrackEZf
F11 H.F. Bf

Hinh 2.21. Tham s6 diéu chinh khi cdt.

Trong do:

Pw 1a kho xung gia tri nay tir (1-100 uS)
Pi: bé rong xung gié tri nay tir (1-80 x)
Apm: dong dién xung gia tri tir (1-15 A)
V.F: toc d6 tién tir (1- 99)

W.S: tc d6 dong co 16 day tir (1-6 Hz)
Offset: hé s6 bu day (mm)

- Tré lai doan mach: Khi phat sinh doan mach ta d cai dat tham sd nay trong may
trong néu trong luc cat tinh trang doan mach nhiéu thi may sé& ty dong dimg tam thoi
chuong trinh. Ngudi van hanh cén ra cho may chay bam phim B dé chay lui lai khi
nao thay c6 dong A bao trén dong hd dong thi bam phim F dé cit theo chuwong trinh .

- Dimg tam thoi: An ntit BPACE dé dimg tam thoi an nat C dé khoi phuc gia cong.

- Put day giira ching: An nut cach ( BPACE) lai an W, Y, F11,F10 may s& ty dong
tro lai diém khoi dau gia cong.Luc nay ta phai ludn day cit lai va tién hanh cit tiép
hodc ¢t nguoc trd lai bing céch an F2.

- Mét dién giira ching: Khi mat dién trong lic dang cit thi may sé tu dong dimng lai.
Khi c6 dién ta bat cong tic khoi dong may s€ vao chuong trinh ta dang cat gid . An
nat C va F11 may s& gia cong tiép.

- Thoat khoi gia cong: Trong lic gia cong an E, ESC thoat khoi gia cong try vé
menu chu .

2.3. Kiém tra dinh ky.

Viéc kiém tra dinh ky giup chung ta duy tri dugc su On dinh cia may cat. Phat hién
sai hong dé khic phuc dam bao lién tuc cho cong viéc san xuat.Viéc kiém tra dinh
ky 1 thang 1 lan, qua trinh kiém tra cac hé thong sau:

- Kiém tra hé thdng boi tron.

- Kiém tra h¢ théng troi nguoi.

- Klern tra hé thong puli dan day: Pay 1a bo phén rat quan trong anh huong tryc
tlep kich thudc ctua san pham Khi bao dudng ta kiém tra néu puli mon qua thi phai
tién hanh thay thé puli méi dé dam bao khoang cach va do tron ctia chi tiét.

3. Chia nhom:
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Tong s6 ¢6 15 sinh vién nén chia thanh 5 nhém moéi nhém cé 3 sinh vién.

- Nhém 1:
- Nhém 2:
- Nhom 3:
- Nhém 4:
- Nhom 5:

4. Hwémg din thue hién. )
- Boc tai liéu huong dan van hanh may cat day hang GS-X.
- Thyc hanh, van hanh may cat day.

D. PANH GIA KET QUA.

Muc tiéu

Noi dung

Diém chuan

Kién thirc

- Trinh bay dugc cac phim chire nang dung
diéu khién man hinh

- Trinh bay cac phim chtrc nang di€u khién gia
cong.

- Van hanh may cat diy diing quy trinh

Ky naing - Thuc hién van hanh may cat day trong thoi gian
lalca
Thdi do - An toan cho thiét bi.

- T6 chirc t6t noi lam viéc, bao quan may
ding yéu cau k¥ thuat.

E. TOM TAT BAI :
- Trude khi van hanh may cit phai kiém tra so bd may.
- Khoi dong hé théng may tinh.
- Quan sat ctra s6 1am viéc cia may.
- Thi pham céc thanh cong cy, menu cua may.
- Kiém tra dinh ki, khac phuc 18i khi cit.

F. CAU HOI VA BAI TAP

1. Cau hoi:

Cdu hoi 1: Trinh bay hé théng cac cong tac khoi dong méy cat day, vi tri, chirc

nang?

Cdu héi 2.Trinh bay chirc nang ctia may cat day?

Cdu héi 3.Trinh bay chirc niang cac thanh menu trong cira s6 chinh?

Cdu hoi 4. Thyc hién cho truc X chay 1 doan dai 15.7mm?

Cdu hoi 5. Thyc hién cho truc X,Y chay 1 doan dai -155 mm?

Cdu hoi 6. Thyc hién cho truc U chay 1 doan dai 5 mm?

Cdu hoi 7. Thyc hién cho truc U,V chay 1 doan dai -5 mm?

1.1. Huéng dan tra 16i cau hoi .

a. Cac cau 1, 2, 3 yéu cau doc 1y thuyét .

b. Cac cau 4, 5, 6, 7 can phdi hop giira hoc 1y thuyét va van hanh may.
( Vi du céach thuc hién cho chay 1 doan X theo truc nhu sau.)
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Budc 1. Kiém tra may cat day.

Budc 2: Bt cac cong tic khai dong.

Budc 3: Tir Menu chinh vao Work 1, bang cach bAm phim W hodc di chuyén con
chudt dén menu Work 1 4n Enter.

HLDENG 22:59:00
01-11-27

File
Trans
Comm
Var
eXam
Work #1
Work #2
Multi #1
Multi #2

Pro

Cut:
Focus:

Tune:

aUtop
[3B]
Edit
dRaw
F1

Hinh 2.22: Man hinh cut.
Budc 4: Khi man hinh xuét hién bang gom tiy chon :

- Cut: Vao chirong trinh cdt chinh.

- Focus: Vao dinh tam 16 tron. Cut:
- Tune: Chay tao do. ut.
Focus:
| Tune: |

Hinh 2.23. Mdnqhinh chay toa do
Khi bang nay xuat hién chon tuy phon Tune dé vao chay toa do.
Budc 5: Vao Tham s6 chon - Xuat hién Bang chon nhu sau:
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8.888
Cradienté€ & » ...
Ratiof0THMH 1.888

axis LIFHEE ATV (K2)
Loop fE3FMIT 1

Step F E » Xv:256 W:128

Xvov EIREE. » 1845
Process 1 % » 5.8.0n

Hinh 2.24: Chay toa doéX,Y,U,V.

Khi bang nay xuat hién chon XYUV bang cach chon phim X trén ban phim
hoac di chuyén chudt dén menu XYUYV chon dap chudt hodc Enter.
Budc 6: Chon XYUV .

XY : 2001, 5081
Uv: -2001, -5081
MOTOR : 6/3

u2: 0

U1: 1.000

uz2: 0.500

Hinh 2.25: Chay toa déX,Y,U,V.

Khi bAm xong XYUYV thi bang trén xuét hién nhung ta chua chay dugc mubn
chay dugc can phai nhép tao d6 nhu sau:
Budc 7: Nhap toa do .
-Di chuyén con chudt dén truc X r6i Enter.

XY: ferreeneas
uv: 2501, 3081
MOTOR : 10/5

u2: 0

U1: 1.000

u2: 0.500
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Hinh 2.26: Chay toa do XY

Khi chon xong truc X thi con chudt nhap nhay vao dau thi ta nhap ngay gié tri
tai d6 nhu bai trén thi ta nhap nhu sau:
XY: 15700,0000 +]
Can chu y: . Khi nhap tao gid tri X, Y hay U,V thi don vi nhép tinh béng M mm
(Imm = 1000 4 mm). Vay 15.7mm = 15700 4 mm

. Ngin cach giira hai gia tri X,Y 1a ddu ,” ngan céach giita phan nguyén va

(132

phan thap phan 1a dau

YA

<
-X O :5_: X

vV
Hinh 2.27: Toa do truc may .

Mubn chay tao do truc may theo chidu duong thi chi can thém dau (-) dang
trude tham s6 vi du: Khi mudn di chuyen truc X sang bén phai (chleu duong)
thi ta c6 thé danh vao trude tham s 1a dau (+) hodc dau (+) di, nhung néu muén
di chuyén truc X sang bén trai (chiéu 4m) thi ta bat budc phai thém dau (-) dang
trude tham s6: XY : -15700,25000.

Budc 8: Xem man hinh ct.

HLDENG 22:59:00
01-11-27

= out
(o] draw
| tH>e

| Man/Auto

<___#——>
X [o) X F10 Track

| F11 H.F// Off/On

Yf + in

| F12 Lock

W

. , Off/On
X 0y 0 Len 110

X 0Y 0 J 5061 Square 5111

P1 2105 GY. L1 Num 114

P2 2105 GX NR1

Cut: 1
Spacebar to pause File: ..o
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Hinh 2.28: Man hinh chay theo doan.

F10: Néu bat — Auto (mau do) : Chay theo chuong trinh khi gia cong.

F10: Néu tit — Men ( khong hién mau) : Chay khong tai — chay nhanh.

F11: T4t hodc bat . Néu chay khong tai thi tat F11, néu chay c6 tai can bat F11( mau
do)

F12: Tat- md ham dong co ban may. Khi chay bat budc F12 phai khoa.

Khi quan sat man hinh cit ta s& théy trén man hinh xuat hién 1 duong thang c6 mau
doé méac du ta khong vé duong thang d6. Ciing trong man hinh phan duéi ta c6 thé
quan sat dugc toa do X,Y . Tham s6 nay giup ta co thé biét dugc may chay c6 dung
theo tao do yéu cau khong.

Budc 9: Két thic:
Khi két thiic chay doan( chay 1 doan theo truc ) thi may s& bao xong va cdi bao hiéu
bat kéu.

Cont inuelf =

End("E) &
Backward (2]

Hinh 2.29: Man hinh khi két thiic.

Nguoi van hanh bAm phim E hoic di chudt dén menu End rdi Enter dé két thuc
chuong trinh.

Chii y: Khi chay mot doan can chu y dén kich thudc ban may néu chay qué ( vuot
qua ngudng gidi han) thi may s& khong chay dugce va anh huéng dén dong co ban
may. Vi du nhu nhan may c¢é ghi GS5060T60H50 thi chung ta ¢ thé hiéu duoc gia tri
truc X 1a 500mm, gia tri truc Y 1 600, chiéu cao can may(Z) 1a 600 mm. Thi chung ta
khi chay truc X khong qua 500mm, truc Y khong qua 600mm.

c. Huéng dan tra 1oi cau héi 7.
Khi cho chay tao d§ U,V thi cach thurc vao nhap nhu chay toa dd nhu cach chay truc

X,Y va thuc hién giéng nhqau dén Budc 6.
Budc 7: ta chon phim U dé vao toa d¢ truc U,V
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XY : 2501, 3081

uv: feeeenns
MOTOR : 6/3

uz2: 0

u1: 1.000
u2: 0.500

Hinh 2.30: Chay toa do U.

Khi nhép gid tri U,V 1a UV: 2400,3400 !

Luu y khi nhép gia tri U,V thi gia tri 16n nhat (Max) khi di chuyén duoc nhé hon rat
nhiéu so voi truc X,Y truc X,Y ¢6 thé dich chuyén duoc hang trim mm nhung truc
U,V chi duge 15 mm. Néu ta nhap qua gidi han trén thi may chay s& sai gia tri anh
huong dén goc con va dén tryc vit me tryc con.

Budc 8. 9 : Giéng nhau nhung khi két thiic thi trén thuce té can may(Z) van nghiéng
hay néi cach khac 1a truc U,V van con co gia tri , khi cat tiép may s& khong cho cit
chuong trinh va bao 16i TAPPER DISTAN. Muon vay ta lai phai vao chay lai U, V dé

tra lai vé 0,0 va nhap gia tri U,V nguoc lai so véi ban dau 1a UV: -2400,- 3400 <J
Va cho cho may chay hét méi duogc cat tiép chuong trinh khac.
1.3. Goi nhom kiém tra cac cau hoi.
2. Bai tap.
Bai tap 1. Tinh h¢ sé Offset day khi day mon c6 duong kinh @ = 0.15 mm.
Bai tdp 2. Tinh hé s6 Offset day khi day c6 duong kinh @ =0.25 mm.
Bai tdp 3. Tinh gdc con khi cit san pham cat co khe ho giita chay va cbi 14 0.1
-Puong kinh day cit bi mon con lai @ = 0.145 mm
-Chiéu cao phoi = 32 mm.
Bai tap 4. Tinh goc con khi san pham cit c6 khe hé chay cbi bang c6 do doi 1a 0.03
-Puong kinh day cit loai @ = 0.35 mm
-Chiéu cao phéi = 22.4 mm
2.1. Huéng dan 1am bai tap.
a. Bai tap 1:
- X4c dinh duong kinh day cit @¢= 0.15 mm
- Xéc dinh hé s6 phat xung ( danh dién) Ki= 0.02( theo may)
Thay vao cong thuec:

¢day + Kl

Hé s6 Offset = T mm

_0.15+0.02 _ 0.085mm

Ta co:
b. Bai tap 2: Céch tinh tuong tu nhu bai tap 1.
c. Bai tap 3:
- Xéc dinh duong kinh day cat @¢= 0.145 mm.
- He h¢ gitta chay va cdi ( san pham) § = 0.1mm
- Chiéu cao phéi : Hy= 32 mm
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. ¢, —0
Ap dung cong thirc :Tango = H—

p

. 0.145-0.1
Thay s6 ta co6: Tanga =———— =0.0014

Vay & = ArcTang 0.0014 = 0.44°

Néu ta mudn nhdp vao mdy cdt thi ta nhdp nhw sau:
Vao Menu chinh r61 vao Work1— Cut— chon tén File gia cong— Bam F3 hién ra

bang thong bao sau:
8.6868

58.888
142 .668
257.868
19.068
slide®1f
0.608
8608

oo} fiml

—
-
=
—
-

Hinh 2.3: Céc tham sé cdt con.

Chon Degree: sau do nhép gia tri con vao = £0.44. Gia tri (+) hay (-) con tuy thudc vao
san pham . Néu ta nhap 13 0.44 ma goc con ma thi ta vao thay doi lai 1a = -0.44.
d. Bai tip 4:

- Xac dinh dudng kinh day cit @¢= 0.35 mm.

- Do doi giira chay va cdi ( san pham) § = 0.03 mm

- Chiéu cao phéi : Hy=22.4 mm

0

@d

Hinh 2.32: Khe ho chay céi.
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Ta cha y ¢ day do co do doi giita chay vao cbi nén khi goc con thi ap dung cong thic
sau

. ¢, +0
Ap dung cong thirc :Tango = |7
p
0.35+0.03
Thay s ta co: T =————=0.02
ay so ta co: fangdl 4

Vay & = ArcTang 0.02 = 0.15°
BAI 3: Gia cong chi tiét don gian.

Muc tiéu:

Kién thirc:

-V& chinh xac va chuyén d6i thanh chuwong trinh gia chuan xac.
Ky nang:

- Gia cdéng dugce cac chi tiét don gian dat yéu cau ky thuat ban vé.
Thai dj:

- An toan cho thiét bi.

- T6 chire tt noi 1am viée, 40 quan may dung yéu cau ky thuat.
A.LY THUYET:

1. Gi6i thiéu phan vé Pro.

T man hinh chinh bidm phim P dé vao chwong trinh v& va quan 1y file, 1ap trinh, luu
gitr ...

Hinh 3.1: Phan dé hoa

1.1. Menu chinh.

- NC Route: Nhap vao chuong trinh NC, dung d¢é 1ap trinh trudc khi gia cong.
- Interface: Giao dién d6 hoa ctia may cat day.

- Curve: Phan dd hoa céc hinh dic biét nhu Elip, Parabol, Accimess..
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- View last: Khoi phuc lai cua sO vira str dung.
- Open: Vao phan mém quan 1y file, doc cac file co dudi*.DAT va tién hanh 1ap trinh.
- Merge: Vao phan quan ly file, nhap mét file dit kiéu hinh v& twong dwong voi
AUTOP ci.
- Save: Ghi file hién tai
- Save as: Vao phan quan 1y file, d6i tén file vira lam thanh tén file khéc.
- Print: In 4n file c6 thé in tén file véi dudi 1a * BMP.
- Quit: Thoat khoi chwong trinh d6 hoa.
1.2. Menu tinh.
- Point: Vao phan tao va v& diém .
- Line: Vao phan vé& dudng thing.
- Cir: Vao phan tao va v& cung tron.
- Cut: Can thyc hién cit xén ddi tuong trude tién phai xac dinh trén duong théng ,
duodng tron co ton tai 2 diém khong. Khi thyc hi¢én 1énh cut thi di chuyén con tré chudt
ra ving can cit réi nhdp chudt vao ddi tuong thi dbi twong s& mat. Mudn thoat ra khoi
1énh 4n ESC .
- Node: Bit diém giao nhau, yéu cau hai duong thang hoic hai cung tron, duong tron
giao tuyén .
- Delete: X6a dbi tuong khi thyc hién 1énh nay may sé& hoi xo6a diém, duong théng,
cung tron... néu mudn xoa hét thi can nhap ALL va an ENTER... néu mudn x6a mot
d6i tuong thi can di chuyén vao ddi twong va 4n ENTER. Khi thao tic xong can 4n
ESC @é thoat khoi 1énh.
- Undo: Xo6a bd 1énh vira thuc hién trude do.
- Redo: Khoi phuc lai budc vira xda xong.
- Frame: Tham khao hé thong .
- Block: Vao muc quan 1y khéi .
- Enquiry: Kiém tra diém, duong thang, hinh tron, cung tron. ..
Ving dbi thoai xuat hién: Enquiry( point,cir,...)

a) Point:
X=Tao dd truc X Y=Toadd trucY
b) Puong hod tro: 7
X=Tao d¢ diém tham khao Y= Tao d diém tham khao
¢) Puong thang: 7 7
X1=Tao do diém thir 1 Y1=Tao d¢ diém thur 1
X2= Tao d9 diém thi 2 Y2= Tao do diém thr 2
A= Gobc L=Do dai

d) Hinh tron:
X=Toa dd tam hinh tron theo truc X

Y= Toa d0 tam hinh tron theo truc Y
R= Ban kinh

e) Cung tron:
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X=Toa dd tam hinh tron theo truc X

Y= Toa do tam hinh tron theo truc Y

R= Ban kinh

Al= Géc diém dau tién Al= Géc diém két thic

- Z’ALL: Hién thi toan b hinh v& vao man hinh.

- Zoom: Thu nho hinh v& theo ti 1& véi man hinh, hodc tryc tiép 4n PageDown 1a thu
nhd, PageUp la phong to.

- Move: Dich chuyen ban v&, cach thao tac: chon 1énh Move lic nay chudt co biéu
tuong 12 diu + 4n Enter sau khi 4n thi biéu twong + s& tré thanh miii tén cling ¢
nghia la ban c6 thé tién hanh dich chuyén hinh v& hodc 4n Ctrl + dén 1 vi tri
khac ma ban can. Sau khi két thiic cAn an dip chudt hoic an Enter 1a thoat khoi
Iénh,

- Hide: An toan bo ban v& nhung khong 1am mét ban vé.

- Back: Quay lai phan Main Menu.

-Win: Tao ctia s6 phong to 1 phan cua ban vé

- Pan: Di chuyén ban vé .

1.3. Bo phén quan ly file.

- N>« : Cac phim miii tén c6 thé lya chon cac file c6 sdn trong may, néu mudn chon
file nao thi bén vung hién thi Xuét hién hinh do:

File = .DAT

Tine:2011-12-8 Size: 7548
Lgth:362 Tel.:

|| open | betete]

Path: G:\w=
TOUEDN File Mamager(F4:Change Path, ESC:exit)

Hinh 3.2: Cita sé hién thi file

- Delte: Mudn x6a file nao d6 chi can chon ’ﬁle va an Del@te,
- F6: Sap x¢&p tén file (tir dung luong nho dén lon, tr A dén Z)
- F7: Sap xé&p tén file theo thoi gian.
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- Tab: Thay ddi vung dam thoai hoac co thé truc tiép 4n chudt vao vung do.
1.4. Cac phim tt.
- Home: Tang tdc d6 dich chuyén cua chuot.
- End: Giam tdc d6 dich chuyén cua chuot.
- PageDown: Thu nho hinh vé.
- PageUp: Phong to hinh vé.
-1 : Chon vét sang dich chuyén 1én phia trén.
- 1 : Chon vét sang dich chuyén xudng phia dudi.
- < : Chon vét sang dich chuyén sang bén tay trai.

- —: Chon vét sang dich chuyén sang bén tay phai.

- Ctrl+ 7: Dich chuyén ban vé& lén.

- Ctrl+{ : Dich chuyén ban vé& xubng duéi
- Ctrl+« : Dich chuyén ban v& sang tréi.

- Ctrl+— : Dich chuyén ban v& sang phai.

2. Phéan Pro( Phan do hoa).

2.1.Point( V& diém).

Menu Ving hién thi Giai thich Hinh vé
XY Piém X,Y ( 1. Cach thirc nhap thong
(A,L) néu mudn lay | thuong 1a X,Y. YA
bat cir 1 diém | 2. Nhap theo tao do
ndo trén man | twong d6i @X,Y. Mot XY
hinh 14 gbc thi | diém trude do c6 diém 1
chi can 4n tryc | tham khdo co thé dung I
tiép vao 1 chuot dé Iya chon diém 5 L o
diém batky, | tham khao dé. X
an chir O) 3. Nhép theo tao d0 cua
tuong ddi: <a,I> Trudce
d6 c6 1 diém la diém
tham khao, néu dung
chudt dé lua chon diém
tham khao d6 thi s& xuat
hién diém nhép goc. 5 =
C Center | BDuong tron, Nhép tdm duong tron Y A
cung tron = hodc tdm cung tron
C(Xo,Yo)
&
0 X
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YA

PonC Hinh tron, Can biét hinh tron, goc SXY)
cung tron = tam hinh tron 1a goc a
Goc=
0 X
N Divide | Lya chon Phéan diém trén duong Y A
diém, hinh thang , cung tron, hinh -‘/
tron, cung tron /4
tron=
Phan /|12/ 3
thanh<N>= (
Goc bt 51
dau<A>=
Matrix - Piém co ban | Tir diém lam chuén bat
ciia matrix 13 | du lay (Dx,Dy) 1a
<X, Y>= khoéang cach. Sb cua truc Y\
- Khoang cach | X la dugc phan thanh N ++++++
gitra cac diém | 1an trén truc X, SO cua try +t+++++
++++++
Ly ++++++
la<Dx,Dy>= Y 1a s0 N lan dugc phan ++++++
- S6 trye X trén truc Y. ++++ 4+
<Nx>=
-S6 truc' Y O
<Ny>=
Mid Lua chon diém | Yéu cﬁq diém gifra cia Y\ B(X2,Y2)
Point gitta duong doan thang M(X,Y).
thang, cung Pau diém A(X1,Y1)
tron= Pau diém B(X2,Y2)
0]
P in 2P - Lua chon Lua chon gitu 2 diém M YA B(X2,Y2)
diém thur 1 (X,Y). *
<X1,Y1> Diem thir 1 AX1,Y1) N
- Lua chon biém thtr 1 B(X2,Y2) M(X,Y)
diém tht 1 s
<X2,Y2> A(XI,YI) .
0 X
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CL node

- Luva chon
diém cung tron
1=

- Luwa chon
diém cung tron
1=

Giao diém cua cung tron,
hinh tron, duong thang
v6i chiic nang Node 1a
khong gidng nhau hoan
toan.

YA

x O

=
0 X
Rote - Lua chon Léy dinh cﬁe} 1 Qiém Y A
diém <X,Y>= | quay lam may lan, Géc a /P1
- Trung diém | quay di bao nhiéu do /
<X,Y>= / // P2
- Goc quay a
<A>= a _--—p3
- S6 1an quay // g -
<N>= |é/ =
0 X
7 o , Y A
Symnetry | Lwa chon di€ém | Yéu cau diém A doi ximg
<X, Y> voi1 diém B cua duong L B(5§2,Y2)
Doi ximg vé1 | thang L. //
e
s
“A(X1,Y1)
O )
Del Point | X6a diém Trén, duQi man hinh véi
duong tl}ajlng, cung tr(;)n Y A B(X2,Y2)
c6 cac diém khong tiép +
xuc nhau thi s€ bi x6a bo.
Distance | - Lwa chon Dich chuyén con chudt +
diém 1 trén man hinh khi con AXLYD =
<X, Y>= chuot chuyén thanh + thi O X
- Lya chon chon lay diém 2, luc nay
diém 2 may tinh s& tinh ra dugc
<X, Y>= khoang cach gitra 2 diém
- Khoang cach

giita 2 diém
<LL>=

2.2.Line ( V& duong thang).
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Line Ving hién thi Giai thich Hinh v&
PtoP - Piém dau Thong qua 2 diérp tavé | Y §
dulong dqgc 1 duong thang. BX2.Y2)
thang<X,Y> biém A(XL,Y1)
-biémcudi | Piém B(X2,Y2) oY)
duong biém C(X3,Y3) AXLY1)
thang<X,Y> 5 - e
X
72 Angle - Lya chon gid Du:(‘mg théng L1,L2 Y
tri duong 1,2 chia goc giita 2 duong /L1
- Puong thang | thang nay thang duong / ,
(Y/N) L / /L
/ 7
/ //fz
s o
0 X
P+ Angle |- Luachon Yéu cau thong qua diém | y A
diém <X,Y>= | A va theo chiéu duong
- G6c<A=90>= | truc X tao thanh 1 goc
Mot dudng thang la 90° // ACXY)
e
s
=
O X
Tan+Angle | - Tiép tuyen | Tiép xac véi hinh tron Y )
v01 duong tron, hodc cung tron theo P
cung tron goc¢ | chiéu duong cta truc X £ AXY)
<A>= ) tao thanh 1 goc la a
- Puong thing /ia
<Y/N> -
0 X
P,L+ - Lya chon Thong qua diém A véi Y A
Angle diém <x,y> duong thang L tao
- Lya chon thanh duong thang AB Ax,y)
duong thang. co goc a. Co 2 duong
- Buong thang | thang xuat hién ta chon
<Y/N> dudng thing ndo thi 4n B \a L
Enter. 0 &
X
PtoC - Lya chon Thong qua 1 diém tiép
diém <x,y> xtc véi duong thang
- Tiép xtc v6i | cta hinh tron, théng qua
duong tron, I diem A(X1,Y1) tiep
cung tron. xuc voi hinh tron B ,lua
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- Puong thang
<Y /N>

chon 1 dudng thang

YA

=
0 X
CtoC - Tiép xuc hinh | Tao dudng thang tiép
tron, cung tron | xuc voi 2 duong tron. v
1. Néu 2 duong tron giao A D
- Tiép xuc hinh | nhau c6 thé chi c6 2 c
tron, duong duong thang tiép xtc
tron 2. ngoai. C
Néu 2 duong tron e
khong giao nhau c6 thé =
¢6 4 duong thing tiép O X
tuyén xay ra.
Ext,Line - Lya chon Kéo dai doan tl}éng tiép Y\
duong thang. v6i1 1 duong thang,
- Giao véi duong tron, cung tron
duong thang, khac. Khi da cé 2 giao _|L
hinh tron, cung diém thi lya chon giao D(x;
tron diém gan nhit. -
Puong thang kéo dai L Y X
v6i hinh tron tiép xiic
véi D(X,y)
Move Line | - Lua chon Dung chudt dé lua chon Y A
duong thang. duong thang LX, nhap
- Khoang cach | gi tri khoang cach can
dich chuyén dich chuyén d. LX
<D>= i
- Puong thang d\~
<Y/N> 0 >X
Symetry - Lya chon Yéu g:?lu duong thang Y\
duong thang La do6i xting dudng
- Pbi xung thang LX cung gia tri 7\\
duong thang VoiLf. WX
Duong thang La la
duong thang d6i xtmg \/La
Doi xtng véi duong B
thang Lx 0 X
P radial - Lua chon Yéu cau qua diém A,
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diém <x,y> goc do ciia duong thang | Y A
- GOc<A> keéo dai la a, duong _
- Giao vdi thang kéo dai dén C
duong thang, | duong tron, cung tron A5 .
duodng tron a
A(x,y)
=
O X
. < YA
Ato A - Lua chqn May tinh s€ ty dong
duong thang 1 | hién goc gilra La va Lf u
- Luya chqn -
duong thang 2 .
&
0 X
2.3.Cir ( V& duong tron).
Cir Vung hién thi Giai thich Hinh v&
CentR - Tam hinh tron | Tao d6 tdm hinh tron Y )
<X, Y> (x1,yl). R la ban kinh
- Ban kinh <R> | hinh tron néu nhap 2.55
1a ban kinh, néu nhap vy
D2.55 1a duong kinh
|
O x1 >X
Cen+Tan |- TAm hinh tron | D3 biét tim hinh tron, da Y A
<X, Y> biét hinh tron tiép xtc
- Tiép xuc voi | voi diém, duong thang,
diém, dudng hinh tron, cung tron v
thang, hinh khac.
tron. [
- Hinh tron 0 x1 >X
<Y /N>
P+tant+R | - Trén tm hinh | D4 biét trén hinh tron 1
tron <X, Y> diém, da biét hinh tron v
- Tiép xuc voi | tiép xtc voi diém, cung A A
diém, duong tron, hinh tron va biét %)
thang, hinh ban kinh, 1
tron. Trong hinh c& da biét yI- LX
- Hinh tron bén kinh R cua hinh
<Y/N> trong va trén hinh tron c6 |
diém A. =
@) x1 X
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2P+R - biem 1<X,Y> | Da biét 2 diém cua cung | Y )
- Pidm 2<X,Y> trf)n v61 ban kinh, yéu B
cau cung tron, ban kinh
-Ban kinh <R> cune tron R vy
g tron R,
Piém A cung tron,lya A
chon 1 hinh tron. |
=
@) x1 X
Linet+tan | - Trung 7diém D3 biét tim hinh tron Y A
doan thang. qua 1 duong thang Lx. AYX,y)
- Tiép xtic v6i | Béan kinh R. Yéu cau tiép Q
diém, cung xuc voi diém, duong vyl LX
tron, hinh tron. | thang,
- Ban kinh R. Lua chon 1 hinh tron.
- Hinh tron |
<Y/N> O x1 >X
2LinetR | - "l:iép xuc ba ‘tzié’t hinh tiép xuc voi | 'Y A
diém, duong 1 diém, duong thang,
tron. hinh tron, biét ban kinh
- "l:iép xuc R @
diém, duong ba biét hinh tron C1, C2
tron. va ban kinh R cta hinh @
- Hinh tron tron can lam.
<Y/N> Yéu cau hinh tron C3. o) >X
3Tagent - }?iém, duong | Yéu cau tiép xtc véi 1
thang, hinh tron | diém, duong thang, hinh
L tron tuy y.
- biém, duong | Dung chudt lua chon vi
thang, hinh tron | tri thir nhét.
2. Dung chuét Iva chon vi
- }?iém, duong | tri tha hai.
thang, hinh tron | Dung chu6t Iva chon vi
3. tri thir ba.
- Hinh tron
<Y /N>
Ext.Arc Cung tron giao | Keo dai cung tron voi Y A
voi duong duong thang, hinh tron L
thang,hinh tron, | va cung tron khac.
cung tron khac, | Trong hinh kéo dai cung
AB giao v61 duong thang A c
Lve6iC B
=
0 X
Co- Center | Hinh tron, cung | Chon hinh tron hodc
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tron, gia tri cung tron, nhap gia tri Y A
dich chuyén dich chuyén
O
=
0 X
Symnetry | Hinh tron, cung | Chon hinh tron can ddi YA
tron , do1 xtmg | xung C, i X
qua duong Chon duong thang Lx c
thang =
C’
=
0 X
C-Arc - Hh}h trQnZ Chon diém bét dau va
- Diém bat dau | diém két thuc la tao duoc Y A
cung tron hinh tron
<X, Y> L
 Piém két thac Q =
con tron<X,Y>
b =
0 X
Tip-Arc - Ban kinh<R>. Diﬁém nhon cua 2 duong Y\
- Dung vét sang | thang stra thanh cung
2 \ =
chon diém tron. /\ ﬂ
nhon. Bén kinh cung tron R..
Lua chon diém nhon A . /K=> /\-
0 X
Arc-C - Cung tron= Cung tron stra thanh hinh YA
- Cung tron= tron. .
Lya chon cung tron can ) =>©
tao ra hinh tron.
5 &
0 X
2.4. Curve ( V€ hinh dac bi¢t).
Menu Hién thi Giai thich
Elip - Nira tryc dai <Ra> = Phuong trinh tham s:
(a) - Nira truc ngan <Rb> = X= acos(t)
- Goc bat dau <Al>= Y= bsin(t)
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- Goc két thuc <A2>=

Spiral - Goc bat dﬁl} <Al>= Hinh xo4n tron dc
- Ban kinh bat dau <R1>=
- Goc ket thic <A2>=
- Ban kinh két thuic <R2>=
Parabol - Hé s6 <K>= Str dung phuong trinh Parabol
(b) - Tham s0 bat dau <X1>= Y=K*X*X
- Tham s0 két thuc <X2>=
Involate - Ban kinh hinh tron <R>= | Phuong trinh tham s6:
- Goc bat dau <Al>= X=R (cos(t) + sin(t))
- Goc ket thuc <A2>= Y= R (sin(t) + cos(t))
Banh rang | - Modune(M) = Gidng nhu trong banh ring ty do, mdi

tiéu chuan

- Sé rang banh rang <Z>=
- SO rang su dyng <N> =

tham s6 duogc thiét 1ap 1a: Goc ap luc =
20°, hé s6 bién vi = 0, hé s6 chiéu cao ring

- Goc bat dau <A> = = a, hé sb khe ho dinh ring = 0.25, hé s6
cung tron =0.38,
Khong dugc nhép so6 rang sir dung lon hon
s0 banh rang, néu khong cac duong rang
chong khit Ién nhau lac 18p trinh NC rat
kho khan.
Banh rang | - Modune (M)= Bén kinh hinh tron :
tu do - SO rang banh rang <Z>= Rb=MZ/2cos(A).
- Goc ap luc <A>= Bén kinh hinh tron dinh rang:
- Hé s0 bien vi <0>= Rt =MZ/ 2+M*(T+B-0).
- He¢ s6 chi€u cao rang <T>= | Ban khinh hinh tron chén rang:
- H¢ s6 khe h¢ dinh rang Rf=MZ/2-M*(T+B-0)
<B>=
- H¢ sd cung tron=
- SO rang sur dung <N> =
- Goc bat dau <A>=
Y A Y A
% B P 11
—>
//— T>0
- } = £
-X O A X O \\‘\ T<0 X
T2
YV YV
a, Elip b, Parabol
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T

c, Involate d, Archimedes spiral

Hinh 3.3: Cac hinh vé dac biét.

2.5. Block( Khéi)
2.5.1. Block: Man hinh s€ hién thi nhu sau:
- Piém goc thir nhat: 4n Esc dé ding, dich chuyén chudt tir goc trén bén trai dé luya
chon vi tri can sau d6 4n trai chuot.
- Piém goc thir hai: 4n Esc dé dimg, dich chuyén chudt tir goc dudi bén phai dé lua
chon vi tri cAn sau d6 4n trai chuot.

Luc d6 tat ca cac dudng thang, cung tron, hinh tron duoc chon trong khung thanh
mau do ma ta tuy y stra chira.

Vi du hinh hinh 3.3 nhu sau:

NN

Hinh 3.4: (A) Dung Block (B) Sau khi dung

2.5.2. Select: Trén man hinh hién thi nhu sau:
Select( duong thang, hinh tron, cung tron, all) =

Vi du can lya chon mét duong théng, hinh tron.. ta st dung Iénh nay, dich
chuyén chudt thanh dau + chon dudng can giit phan chon d6 s& trd thanh cac ddi
tugng. Néu chon toan bo ca hinh v& thi ban can nhép 1a ALL.
2.5.3. Un-Select:

Dung Iénh Win hodc Select sau khi chon duong théng, hinh tron, bién thanhd
cac dbi twong, ban co thé tién hanh thao tac d6i xing, xoay hinh, copy, sau khi sir Iy
xong ban an phim R hinh v€ d6 c¢6 thém 1 hinh nira, cac do6i tugng lya chon thanh cac
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duong mau khac . Luc nay dung 1énh Un-Select thi toan bd cac dbi twong d6 sé dugc
loai bo.
2.5.4. Delete Blk: Trén man hinh hién thi nhu sau:
Delete Block<Y/N>...
Néu trong hinh v& c6 rat nhidu ddi twong can x6a hoic x6a toan bd co thé sir dung 1énh
Select chon nhitng phan can x6a va 4n 1énh Delete.
2.5.5.Rotate: Trén man hinh xuat hién:
Tam xoay<X,Y> =0,0 an Enter (gdc xoay 13 0).
P9 <A>=120°an Enter (goc xoay 120°).
S6 lan xoay<N>= 2 (xoay 2 lan).
Vi dunhu hinh 3.4 .

TN

Hinh 3.5: Xoay géc 120°

2.5.6. Blk Move: Trén man hinh hién thi nhu sau:
Khoang cich can dich chuyén <Dx,Dy> = 30,0 4n Enter ( khoang cach dich
chuyén theo truc X 12 30 Y 13 0) tinh mm.
S6 lan dich chuyén = 2 4n Enter ( s6 1an copy 1a 2)

1
| |
I I
| |
—

30

-
I

Hinh 3.6: Khodang dich chuyén déu 30mm

2.5.7. Symmetry: Trén man hinh hién thi nhu sau:
Piém dbi ximg, duong thang =

Lay bat ky diém nao trén duong thang .

Vi du:
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Hinh 3.7: Hinh anh doi xirng qua doan thang.

2.5.8. Block Scale: Man hinh s€ hién thi nhu sau:
Ti 1€ thu nho ( phéng to) = 0.5 ( ti 1€ thu nhé so véi hinh cii = }2) nhung toan b kich
thudc thuc ctia hinh van dug dam bao.
2.6. Tao chuong trinh NC va xuat chuong trinh.
2.6.1. NC Route.
Khi chon NC Route thi trén man hinh xuét hién:

<1> Piém bat dau gia cong <X,Y> = nhdp toa d0 X,Y hoac dung chudt chon diém gia
cong do.
<2> <Y/N>: lac nay xuat hién hinh miii tén va c6 2 huéng de lya chon néu dong y thi
an'Y , hoac khong dong y hudng thi chon N, sau ta lai phai 4n Y dé xac nhan hudng
lan cudi.
<3> Route: nhap 0 va an Enter.
<4> Office: Gia tri bu day = 0.1 ( khong duoc dung dau «,” dé ngin cach giita phan
thap phan va phan nguyén ma phai dung dau “r
<5> Xéc nhan cat nhiéu lan hay 1 14n? néu khong dong y cat lai nhiéu lan an NO. hé
thong s& tu dong tao thanh chuong trinh c6 tén *.3B vi du : BAITAP1.3B. Con néu
mudn cit nhiéu 1an 4n YES thi xuét hién cac budc sau:

a. May hoi- Luong du dé 1ai? ta nhap luong du can dé cit sau cung ( don vi tinh
bang mm).

b. Tiép tuc nhap khe ho bu ddy cua gia cong 1an 2. Hé thdng s& ty dong tao chuong
trinh chay 3B theo hudng nguoc lai voi gia cong lan I,

c. Hé théng s€ hot lai- Cit lai nhiéu 1an? néu tiép tuc gia cong 1an 3 va 4n N lan thi
chin YES con néu khong thi chon NO dé két thic.
<6> Nhap gia tri bu day cho lan gia cong cudi clng.
<7> Néu thao tac xong hé thong s& bao nhu sau:

2.6.2. Undo last.

Khi ban tao chuong trinh NC sai ban s€ chon 1énh nay dé 1am chuon trinh NC méi.
2.6.3 . Save 3B.

Sau khi ban d3 tao xong chuong trinh NC bat budc phai luu chuong trinh .3B lai

Néu nhu ban v& xong ma chua dat tén thi khi tao chuong trinh NC xong thi tén khi
luu [a NONAME.3B.
2.6.4. Emulate.

Chi c6 thé xem s6 doan chuong trinh cuia hinh vé.
2.6.5. Mark st.

Trong hinh v& bat budc phai c6 duong day dan vao dé cat.

Trén man hinh xuét hién :

Start point <X,Y> = nhap toa d6 diém bat dau.
2.6.6. Mark end.

Trong hinh v& bat budc phai c6 dudng day dan chay ra.
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Trén man hinh xuét hién :

End point <X,Y> = nhép toa d6 diém két thic.
2.6.7. NC Rotate.

Sau khi da tao chuong trinh gia cong cho 1 hinh khép kin xong ban sir dung Iénh nay
thong qua 1 diém dé xoay hinh do.

- Tam xoay trong <X,Y>=

- Goc xoay <A>=

- S6 1an quay <N> = khong bao gém hinh di chon.
2.6.8. NC Matric.

Sau khi da tao chuong trinh gia cong cho 1 hinh khép kin xong ban str dung 1énh nay:
Trén man hinh xuét hién :
- Matric point<Dx,Dy> = Dx la khoang cach giira cac hinh theo truc X, Dy la khoang
cach gilra cac hinh theo truc Y.
- S6 truc X: S hinh sap xép theo truc X.
- S6 truc Y: S6 hinh sip xép theo truc Y.
2.6.9. View 3B.

Sau khi d3 tao xong chuong trinh gia cong (3B) néu mudn xem céc s6 doan chuong
trinh gia cong thi chon 1énh nay thi trén man hinh s& xuat hién tat ca sé doan chuong
trinh gia cong.

Vi du 1: V& hinh sau bang phan mém v& Pro.

L4

35

Ls

Hinh 3.8: Ban vé chi tiét cdt day.

Buoc 1.Vé duong L1:

Chon Line v€ theo truc X vé& toa do 1én 35, sang phai 60 .

Buoc 2. V& dudng tron c2.

Chon 1énh Point v& diém tuong dbi (<40,15).

Trén diém giao nhau vé dudng tron tim 1a giao tuyén diém, ban kinh 1a R15.
Buoc 3. V€ duong tron C1.

Chon Circle tai tam tao do (0,0) v€ duong tron tam (0,0) ban kinh 1a R40.
Buéc 4. V& duong thang L3.
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Két nbi bén phai diém Y truc giao nhau.

16n Circe va XL 35 chiéu cao, voi ving cuc

toa d6 diém (200,80) dé v& mot duong thang L3.

Buwéce 5. V& duong thang L4.

Chon Line v& duong thang theo phwong X nhép gid tri 14 -35, diém dau 1a duong thang
L3.

Buéc 6. V& duong thang L5.

Chon Line v& duong thang theo phuong Y nhép gid tri 1a 40, diém dau la duong duong
thang L4.

Buéc 7. V& duong thang L2.

Chon Line v& duong thang theo phuong Y nhap gié tri 1a 20, diém cudi 1a duong thang
L3. Giao v6i duong tron.

Budc 8. Thyc hién 1€nh Fillet dinh vong cung trén nt, ban kinh vong cung 1a R2.

Vi du 2: Dung 1énh Rotate dé thyc hién v& hinh sau:

_.q.jg‘_

l poas
\ -~

R@2
2 \ (A R4

2
L

iq

1§

"

Hinh 3.9: Ban vé chi tiét cdt day.

Buoc 1. Di chuyén trén Y truc Ién 1 doan 1a 10, giao cat véi

Truc Y nhu 14 trung tdm va ban kinh 1a 5,1 v€ mdt vong tron tam (0,10) ban kinh R5.1.
Buoc 2. Di chuyén trén Y truc 1én 1 doan 1a 25.

v6ingd tu truc Y nhu 13 trung tim va ban kinh 14 8,2 dé v& mot vong tron khac .

Buéc 3. V& hai bén ngoai duong thang tiép tuyén duong hai duong tron.

Bu6c 4. Di chuyén X truc lén téi 35, di chuyén Y truc trai

Buée 5. Kétndi hai niit vao mot dong.

Buéc 6. Ngat mot phan can thiét cia hai vong tron.( xén doan thira)

Bude 7. Chon tt ca cac dd hoa nhu mot khéi, va sau do thuc hién

khéi Rotatation cho 120 d9, xoay hai lan.

B. THAO LUAN NHOM.

- Quy trinh cong nghé gia cong chi tiét cat thang.
- Quy trinh cong nghé gia cong chi tiét cat con.

- Su ¢6 khi dut day.
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C. THU'C HANH.
1. Vit tw - Thiét bi - Dung cu:
-Trang thiét bi:
+ May cét ddy va dung cu kém theo
+ Maydo 3D
+ May do d6 nham
+ M4y mai phang
+ May ban 19 tia lira dién
+ May khoan
- Vat liéu:
+ Thép tam 120x120x10
+ Dau Ecomi
- Dung cu:
+ Thudc cap
+ Pan me
+ Khéi D,V
+ B¢ diéu chinh day bang tay
+ B0 gé kep theo may
- Hoc liéu:
+Ban vé& ciu tao may cit day;
+ Ban v& céu tao bang diéu khién;
+ Ban trinh tir thuc hién cat day;
+ Ban v& ché tao chi tiét cat day;
+ May chiéu project;
+ May vi tinh;
+ Tai li€u gidng day dung cho gido vién;
+ Tai liéu dung cho hoc sinh;
+ But, phan dung cho gido vién;
- Cdc nguon lyc khdc:
+ Phong thuc hanh may cat day;
+ Ban ghé cho 15 hoc sinh .

2. Quy trinh thuc hién.
2.1. V& chi tiét gia cong .
2.1.1. Poc ban v¢.
Trude khi gia cong ngudi van hanh may cat phai doc ban vé tir ¢6 hinh dung duoc
cac nguyén cong.
2.1.2. V& tryc tiép trén phan mém Pro.
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50 18

Hinh 3.10: Bdn vé chi tiét cdn gia cong.

Vi nhimg ban vé don gian nguoi van hanh méy cit c6 thé ty vé trén may cat day
thong qua phan mém vé theo may Pro.

V6i chi tiét da cho don gian thi nguoi van hanh c6 thé vé tren phan mém vé Pro, cach
vé& da duoc hoc & phan 1y thuyét

2.1.3. V& trén may tinh bang phan mém Autocad.

18]
& Fle Edit View Insert Format Tools Draw Dimension Modify Window Help Express [Type a question for help 2 -[%[x] 18]
I[DRAleRD ¢ «no @ - (w20 HER BB & som | L[ oo ]| @ [Son - |
[|[eoca0 ciessc S| c[Ta £ | |[Tome =i i 5]— b ]| B =l
= E =]

|[>EP®E - 8890 2IGNT0L NN
KIERP|ISIOEHCHITEOwWO RS, T

”IA.xt.oCAD menu utilities loaded.

= KN B0

33445, 18389, 01.0000 | snap| Grip| ORTHO|[PoLaR [osnaP [oTRack [Ducs [ovm L/ [vopeL Arotation Seale: 11+ & f g o
fsat| o] @ @@ =l N2 § & O v 2o m

Hinh 3.11: Vé chi tiét trén Autocad.

Khi v& xong ta can Iuu tén file c6 dudi *.DXF vi vu BAITAP1.DXF.
2.2. Chuén bj phoi, dung cu ,thiét bi gia cong.
2.2.1. Chuén bi phoi.

- Phay bao xung quang phoi.

- Khoan 16 x¢ day.
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- Nhiét luyén.
- Thur d¢ cung( HRC)
- Mai phang.
2.2.2. Dung cu.
- Hop dung cu: kim cit, kim mo nhon, tudc no vit, bd phan cing day.
- Bo ga kep.
- Dung cu cat: day cat, dau cit Ecomi
- Dung cu kiém tra: Thudc cap, déng hd xo, pan me, dung cu xo day, khdi V. khoi
D
2.2.3. Thiét bi gia cong.
- May cat day CNC va dung cu kém theo.
- Méay khoan .
- May mai phang.
- May do d6 cung.
- May ban 15 tia ltra dién.
2.3. Trinh tu gia cong.
2.3.1. Kiém tra may.
- Kiém tra, hé théng dau boi tron, 1am mat, hé thdng puli dan day...
2.3.2. Kiém tra chuong trinh .
Kiém tra ban v&, khich thudc, hé sb offset, ...
2.3.3. Trinh tu gia cOng.
e Pua may vé gbc 0.

Khi may khai dong xong can dua ban vé vi tri an toan ( gbc 0). Bang cach: an
cong tic bat dong co 16 day dich chuyén sang bén trai, 4an F11 dé nha ham dong
co ban may ta co thé ding tay hodc dung box diéu khién bang tay dé dua ban
may vé vi tri an toan.

e Pua céc truc vé vi tri bat ky dé so 2 truc U/V tring nhau.

Truc U,V 1a 2 truc cét con cia may nén trude khi cat néu truc V,U khong vé 0
thi may sé& khong cat dugc va ¢6 hién 1én 16i thong bao .TAPER DISTANCE
errors... vi vay ta can kiém tra xem truc V,U vé 0 chua béng cach nhin 1én man
hinh cét néu théy tri s6 U,V con tic 1a chua vé 0, ta cho tri s6 nay vé 0 : vao F3
tim dén truc X,Y,U,V 4n vao hang V.U néu tri s6 d6 dang 1a U= 1.555, V= -
1.222 thi ta can nhap lai 1a U= -1.555, V= - 1.222 sau d6 4an ENTER . Lic nay
quan sat truc V,U trén may dang set vé 0.

Hoic ta co thé ding tay diéu khién nhu sau: Tién hanh so day v6i dung cu va
thiét bi chuyén dung. Tat ca cdc may cit day hang GS-X déu co dung cu chuan
day . Thuc ra dung cu chuan day nay dugc lam rat vuong goc ta chi can ga dung
cu lén trén thanh ga phoi sau do dua diy vao vao so dady néu day khong vuong
goc thi ta diéu chinh nim vin truc U,V sao cho 2 dén trén sang déu 1a day da
vuong goc.

o Ga dit chi tiét.
Chi tiét can gia cong yéu cau 2 mit phai dugc phang , va phai dugc k¢ 1én mat
ké chuan. Sau khi ké 1én mat ké chun ta phai kep chat, ¢ trong mdy cat luc kep
khong manh bang luc kep cta nhitng may gia cong co.
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Hinh 3.12: Gd chi tiét gia céng.

X6 day qua 1.

Qua trinh x6 day qua 16 can luu y day phai dugc ludn qua hé thong pyli, néu
ngudi van hanh mac sai diy dan dén hong puli va hong san pham cit.
Sau khi may da klern tra xong , dua mdy vé vi tri diém gdc 0. Ta c6 thé cit san
pham. Trudc khi cét ta tuan thu theo cac budc sau:

- Bat ché d6 trang thai bang phim F10 ( auto/man): Nhin thay phim F10 mau d6
tic 1a & ché do auto. Khong sang 1a ché do man. May chi chay dugc theo
chuong trinh khi phim F10 sang.

- Bat ché d6 xung dién bang phim F11( H.F): 4n phim F11 trén ban phim néu
den F11

File2 B T8
uidth TN
Base FATH
Hoight £HRE
m-ﬂ‘l‘l
 Unode i Z X
v diee. VIES
Tnin $EES
Call REHR

L )
0 17820 GY SR2
0 17820 GY SR4

Eﬁﬁf Spacabar to pause. Hl-!’.’[ﬂlflﬂ Table

Hinh 3.13: Man hinh gia cong.
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trén man hinh sang thi c6 xung dién ,néu F11 khong sang thi khong c6 xung dién.

- Khoa ban may bang phim F12 : Tuwong ty nhu F10, F11 néu F12 trén man hinh sang
thi dong co ban may da dugc ¢ dinh , ta 4n F12 mot lan nita thi ban may s€ khong
khoa nita, va chuyén sang ché do diéu khién bang tay.
- Bét dau cat: Ta phai c¢6 file chira chuong trinh cit & dang *.3B va dugc copy vao
trong 6 F va chon chuong trinh gia cong d6i voi may 1 bang cach chon Workl va chon
vao CUT , luc nay may hoi chon file gia cong. Ta di chuyén dén file can gia cong va
4n ENTER .

An F3 dé hién thi menu cai dat tham sO gia cong nhu: Bién tan ( V.F), hé s6 Office,
goc con, ... tham sO nay da duoc gioi thiéu trén phan ly thuyét.
Chu y: Kh1 ct thang thi dé hé sb gbéc con = 0, khi cat con thi hé sb duoc nhdp vao.
Vay 1 file 3B c¢6 thé vira cit duoc con vira cit thang duoc, d6 chinh 13 vu diém cua
may cat day hang GS-X.

Sau khi cai dat tham sb gia cong ta 4n F1 dé bat dau gia cong may s& hoi: START = 1

ta an ENTER , tiép theo may hoi END= 12. Pay la diém bat dau va diém két thac khi
gia cong.
May s& hoi : MULTI-CUT TIMES: day Ia s6 lan ct lap di 13p lai 1am cho chi tiét c6
bé mat gia cong bong dep hon néu ta cat 1 lan thi nhap sO 1 néu cit 2 hodc 3 lan thi ta
nhap s6 1an cat & day. Khi ta an En xong may bat dau gia cong theo chuong trinh minh
da 1ap san.

Trong qua trinh cat ta muén dung lai tam thoi thi ¢6 thé ban phim SPACEBAR

in
out
Ti++ nove

ENTER

F1 Start¥Fi5

F2 Revs.'

Cont inueslf 3= F3 Para.

F4 EndPnt
Backward(2]

Hinh 3.14: Hinh anh dung tam thoi chwong trinh.

Trong d6: Continue : hodc bam phim C dé cit tiép chuwong trinh
End: hogc bdm phim E dé két thuc chuong trinh cit.
- Kiém tra qua trinh gia cong trén man hinh va tryc tiép trén phoi.

Khi may dang cat ta phai thuong xuyén kiém tra cac thong so toc do néu co su co
phai diéu chinh lai hoic kiém tra day néu dirt day cit phai tién hanh thay thé hodc ndi
lai day dé chuong trinh gia cong khong bi gian doan

Xir 1y cac tinh hudng trong qua trinh cit.
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- Téc d6 tién V.F khong 6n dinh : An F3 dé vao bang tham sb diéu chinh hoic bAm
phim M dé¢ hién 1én bang diéu chinh :

n

out

x i T+ nove
. _Offset] ENTER

2 8.

=3 1  Auto
1] Auto |{87.4 B8 8.888 : :
1  Auto  87.4 A 8.88 F18 TrackBZ)

F11 H.F. B

Hinh 3.15: Tham sé diéu chinh khi cdt.

Trong d6: Pw 1a kho xung gié tri nay tir (1-100 uS)
Pi: bé rong xung gia tri ndy tir (1-80 x)
Apm: dong dién xung gid tri tir (1-15 A)
V.F : téc d6 tién tir (1- 99)
W.S: tdc d6 dong co 16 day tir (1-6 Hz)
Offset: hé sb bu day (mm)

- Tré lai doan mach: Khi phat sinh doan mach ta d cai dat tham sé nay trong may
trong néu trong luc cit tinh trang doan mach nhiéu thi may sé& ty dong dimg tam thoi
chuong trinh. Ngudi van hanh can ra cho may chay bam phim B dé chay lui lai khi
nao thay c6 dong A bao trén dong hd dong thi bam phim F dé cit theo chuwong trinh .

- Dimg tam thoi: An ntit BPACE dé dimg tam thoi an nat C dé khoi phuc gia cong.

- Put day giira ching: An nut cach ( BPACE) lai an W, Y, F11,F10 may s& ty dong
tro lai diém khoi dau gia cong.Luc nay ta phai ludn day cit lai va tién hanh cit tiép
hodc ¢t nguoc trd lai bing céch an F2.

- Mét dién gifra ching: Khi mat dién trong lic dang cit thi may sé tu dong ding lai.
Khi ¢6 dién ta bat cong tic khoi dong may s€ vao chuong trinh ta dang cit gio . An
nut C va F11 may s& gia cong tiép.

- Thoat khoi gia cong: Trong lic gia cong 4n E, ESC thoat khoi gia cong try vé
menu chu .

- Khi két thiic chuong trinh may s& tu dong dimg dong thoi coi bao kéu 1én. Ngudi
van hanh an ntt SPACE chon phim E, coi bdo s€ tat.

- Khi cit xong ngudi van hanh tién hanh vé sinh may, lau chui than may, va don
phoi néu co. Tién hanh rta chi tiét gia cong bang dau roi kiém tra chi tiét so véi ban
vé xem c6 dat yéu cau k¥ thuat hay khong,

2.3.4. Kiém tra dinh ky.

Cong viéc kiém tra dinh ky 1 thang 1 1an kiém tra, cong viéc kiém tra nhur sau:
e Kiém tra hé thong boi tron
e Kiém tra hé théng tudi ngudi.
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e Kiém tra hé théng Puli dan day.
e V¢ sinh may.

3. Chia nhém.
Tong s ¢6 15 sinh vién nén chia thanh 5 nhém moi nhém c6 3 sinh vién.
- Nhém 1:
- Nhém 2:
- Nhom 3:
- Nhom 4:
- Nhom 5:

4. Hwémg din thye hién.
- Kiém tra mdy cat trude khi gia cong.
- Kiém tra ban v&, chuong trinh,
- Kiém tra phoi liéu.
- V& ban v& can gia cong.
- Lap trinh chuong trinh NC tao dugc file .3B.
- Kiém tra may khi cat xong, kiém tra chi tiét sau khi gia cong.
Huéng din quy trinh cong ngh¢ gia cong chi tiét theo dwong thing:
( Ung dung cat xé phoi, chay toa do)
Vidul : Cho ban vé:
Yéu cau: Cit 03 doan phdi theo ban v&,
Dung sai cho phép: + 0.05 mm
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Hinh 3.16: Ban vé phoi

Bugc 1. V& 1 duong thang c6 chiéu dai 1a 42mm. Ta thay phoi c6 chiéu day 1a 40 mm
nén ta v&€ 42 mm dé thira 2mm dé thoat day cat, Néu ta v& ngin qua thi khong cat dut
chi tiét, néu dai qua thi may chay khong tai mat nhiéu thoi gian.

Trong bai nay c6 rat nhleu phuong phap dé cat duoc nhu: Chay toa do theo truc may
va bat ché do cat c6 cat dugc, cat theo chwong trinh viét bang 1énh 3B, v& 1 doan thang
trong phan v& Pro rdi bién dich (lap trinh) tao dugc 1 file.3B sau d6 goi file d6 ra va
cat.

Trong bai nay sé& huéng din cach cit bang 1énh 3B vi phan cit theo tao do di hudng
dan & bai 2 cua chuong trinh

Buéc 2. Chuén bi phéi :

- Phéi trude khi gia cong can yéu cau 2 bé mit gia cong phai phay phang dé dam bao
dd vudng goc.

- Néu yéu cau can do ctng thi phai nhiét luyén.

- Khi nhiét luyén xong can mai phang dam bao d6 song song va khir tir trude khi cit.
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Bude 3. Chuén bi dung cu.

- Hop dung cu: nhu kim cit day, tualovit, cing day, chuan day...

- B6 ga kep phoi.

- Day cat, dau cit Ecomi.

Buéc 3. Bat may cit .

Buéc 4. Vao Menu chinh — vao phan 3B hoic bam phim B

aUtup:: s

[3B] %
Edit 3§

e

drfw ¢
[F1]

Hinh 3.17: Thanh Menu chinh

Nhap cau 1énh khi con tr6 chuot nhép nhay:

N1 BBB 42000 G‘X L1

SO céau lénh

Ma cau lénh

D6 dai

Theo truc X

Poan thir 1

Sau khi nhép ma doan céu 1énh trén thi can luu file vi du: LAN1.3B.

Bang cach: Vao File — Save file— dit tén file LAN1 <J

Thoat ra ngoai Menu chinh béng cach chon Exit chon Yes.
Buéc 5. Vao chuong trinh cét .
Vao Menu chinh — vao phan Work1 hozc bam phim B.

Vi day 1a chuong trinh cit theo doan nén khi vao Workl thi man hinh x& xuit hién
ngay 1 duong thang nam theo truc X.
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out

Ti++ nove

Revs.

F3 Para.

F4 EndPnt:

Hinh 3.18: Man hinh chay doan theo truc X.

Buée 6. Pua day cat vao 16 day.

Dua cudn day cit vao vj tri, ham dai bc.

Noi cong tic hanh trinh dong co.

Bat cong tic 16 day cho chay vé phia bén trai.

Dit lai cong tac hanh trinh bén trai.

Pua dau day cit vao 16 day dung tualovit van ¢ ham.
Diéu chinh téc do dong co

- Fint..:]”:
Auto

Auto.
)

Hinh 3.19: Tham s6 cdt khi gia cong.

Vao phan W.S chinh cho thong s6 14 1 hoic 2, sau d6 4n F11 dé chap nhan
viéc thay doi toc do dong co.

Bat cho dong co chay tur trai qua phai roi dat lai cong tdc hanh trinh phai.

X6 day qua hé thdng puli.

Bude 7. Pua cac truc X,Y,U,V vé 0.
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Khi cit can cha ¥ dén truc U,V day 1a truc c6n néu 2 truc nay chua vé 0 thi day sé& bi
nghién can chinh lai ddy bang may hodc bang tay. Néu chinh bang may thi vao trong
phan chay truc U,V néu thay tri s6 d6 khac 0 thi can chinh vé 0, chinh bang tay thi dua
thiét bi chuin day ( cuc chuin diy) ga 1én bang may sau d6 diéu chinh cho day tiép
xuc sang déu 2 dén trén thiét bi chuan day 1a dugc.

Buoc 8. Ga phoi . ) .
Vi ta lap chuong trinh cat theo truc X nén khi ta g phoi ta can gé phoi vuong goéc voi

truc X nhu hinh vé.

& £

[N J £ g |
| = |

/I
o _
Y

Hinh 3.20: Cach ga kep phéi gia cong.

Khi g phoi can chuy dén s0 song song , vudng goc, va rat cha y dén khoang cach cua
dau Puli trén v6i tAm kep néu khoang cach nay ngan qua trong qua trinh cit can may
s€ cham vao bo ga kep dan t6i xé dich san pham va gy can may.

Bude 9. Chon ché do cit.

Trudc khi cét can tinh toan chon ché do cét hop 1y. Mudn diéu chinh duoc tham s nay
ta an phim M hodc T dé hién 1én bang tham s6 diéu chinh nhu hinh 3.79

Ta dit Pw =32 puS, Pi=10 x, FM =0, Ap = 10 Amp, Grap dé Auto, V.F =729, W.S
=4, hé s6 Offset = 0 vi cit mach ho.

Buée 10. Ra phoi vao vi tri can cit va Set day 1a gdc toa do tam thoi bang cach an vao
truc X trén bang diéu khién thudc quang hoc 10i 4n CLS, tuong tu ta vé 0 dugc truc Y,

]

~

a8
J9

83
30
54

-
4

AITT
11T
LITT
L1LITT
LITT
EETLT

Hinh 3.21: Bdng diéu khién thuéc quang hoc.
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Khi 4n xong tryc XY hién nhu sau: 0.000 X, 0.000 Y.
An F12 dé ¢6 dinh truc bang may.
Buée 10. Bét du cit
e Batdong co 16 day, bat dong co nudc.
e AnF10 dé chay tu dong, 4n F11 dé bat xung phong dién.
e AnF1 débat dau cat, va khi may hién 1én cac dong tiép theo ta tiép tuc 4n
Enter.
Budc 11. Xong chuong trinh
e An End dé két thac chuong trinh
e Thao day ra khoi phoi hodc nha F12 quay ban méy lam day ra xa chi tiét.
e Thao phf)i.
e Kiém tra kich thudc san pham véi ban vé.
Buoc 12. V¢ sinh cong nghi¢p may.
Vidu2: Choban vé :

D30

50 18
Hinh 3.22: Ban vé chi tiét gia cong.

Yéu cau: + Cit theo ban vé& dung sai +0.02mm.
+ Goc con cho phép 1a a= 20,
+ S6 lwong 10 chiéc.
+ Thép X12M, d cung SSHRC.
Buoc 1. Vé ban ve.
C6 rat nhiéu cach v& ban vé trén c6 thé dung phan mém Pro dé v& hoidc co thé dung
Autocad dé v& . Trong bai niy ta vé trén Autocad sau d6 chuyén duoi dé lap trinh,
Khi v& trén Autocad khi luu file can chu v ta vé& kich thude 1:1 va vé& ludn dudng
chay day ra vao.
Trong may cat ddy can chi y phai ¢ duong cit ra vao day va duong cat phai khép kin
néu khong khi Offset may s& 16i ERROR.
Luu file & dang dudi DXF va luu trong 6 USB nhu hinh v&: Vi du: BAITAP1.DXF
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Hinh 3.23: Luu file DXF vao 6 USB.

Buéc 2. Chuan bi phoi .

- Phoi trudce khi gia cong can yéu cau 2 bé mit gia cong phai phay phang dé dam bao
dd vudng goc.

- Phoi can duoc khoan 16 x0 diy ¢ ddy duong kinh day cét cia ching ta 12 0.18mm
nén ta co thé khoan 15 x0 day c6 thé 1a @ Smm

- Vi yéu cau san pham c6 d6 cimg 55HRC nén can nhiét luyén

- Khi nhiét luyén xong can mai phang dam bao d6 song song va khir tir trude khi cit.
Bude 3. Chuan bi dung cu.

- Hop dung cu: nhu kim cat day, tualovit, cing day, chuan day...

- B0 gé kep phoi.

- Déy cit, dau cit Ecomi.

Buéc 3. Bat may cit .

Bu6c 4. Vao Menu chinh — vao phan Trans hodc bam phim T
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Hinh 3.24: Péi dudi tén file.

Chon DXF—-DAT.

An F4 d¢ tim dén 6 USB

Tim tén File : BAITAP1.DXF 4n Enter luc nay dudi cua tén file da dugc thay
d6i tir BAITAP.DXF— BAITAP1.DAT.

Vao phan Pro hoic bam phim P dé vao chuong trinh thiét ké.

( Khi vao chuong trinh Pro thi & day ta ciing c6 thé vé dugc hinh trén nhung doi
v6i nhitng hinh v& phirc tap thi vé trén Autocad chuyén sang day tién loi hon rat
nhiéu).

Vao phan Pro hoic bam phim P dé vao chuong trinh thiét ké.

A}l phim s6 5 hoic dung chuét di chuyén dén thanh Open
de md file BAITAP.DAT

File =.DAT

Tine:2811-12-8
Lgth:362

|| open | velete] |

Path: G\
TOUEDN File Mamager(F4:Change Path, ESCiexit)

Hinh 3.25: Man hinh Pro.
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e Man hinh xuét hién file gia cong .
e Chon NC route 2 lan

Hinh 3.26: Piém bat dau ldp trinh gia céng.

Xuat hién diém bat dau cat( Start point<X,Y>) luc nay ta di chuyén chudt dén
toa do diém bit dau x0 day phi trong phi tron va chon,

Luc nay xuét hién hé sé Ofset kém huéng (+) hoic ( -) ta can cha ¥ néu ta muén
bu ddy hudng nao thi chon chiéu hudéng day.

Hinh 3.27: Hudng gia cong.

- Trong bai nay ta can chon Offset + vi ta mudn bu day phi tron va hé sb Offset.
chuén luc nay la : Offset = +0.1 hodc bo dau (+) trude 0.1 khong anh huong dén sai
sO bu day.

71



- Man hinh xuét hién héi ¢ cit nhiéu 1an hay khong ( Multi-Cut <Y/N> ta chon N
vi khong can cit nhiéu 1an . Néu mudn cat 1ap dilap laitaan Y.

Vay ta d3 bién dich xong phéan 15 trong,néu mudn cit 1 15 thi ta c6 thé Save file
hodc néu mudn cit 16 thir 2 thi can 4n NC lan 2.

e Chon NC route 2 lan.

-Man hinh xuét hién ta tiép tuc chon diém cit tiép theo d6 1a bién dang phia ngoai

Hinh 3.28: Hudng gia cong.

- Hinh tron vira bién dich xong chuyén sang mau d6 va hinh ngoai hién 1én huéng
Offset ta quan sat huéng va nhap =0.1.

- Céac budc tiﬁp theo lam tuwong ty nhu hinh 1 khi ndo xong thi toan bd hinh bién
dich s€ chuyén sang mau do.
e Save file 3B.

Tt man hinh an phim s6 3 hodc vao trinh don Save khi man hinh xuat hi¢n chir

Saved tic 1a file BAITAP1.3B da lap trinh thanh cong.Néu lap trinh bi 18 thi cin
1ap trinh lai tr bude NC route 2 1an.

e Thoat ra ngoai Menu chinh.
An phim Q hoic vao trinh don Quit
Man hinh xuét hién Quit <Y/N> chon Y dé thoat chon N thi khong thoat .
Buéc 5. Vao chuong trinh cat .
e Vao Menu chinh — vao phan File hoic barn phim F dé vao muyc quan ly file.
Mudn File BAITAP1.3B gia cong duoc thi can copy File nay vao trong 6 F cua
may cat day.

e An F4 d¢ vao trong 6 USB, tim tén File: BAITAP1.3B rdi 4n F3 dé luu file nay
dén 6 F.
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[HS-C]
RECYCLER

1341 111268
BAITAP1.DAT
BAITAP1.DXF Conn.

SUA1L.DXF Var.

Hork 71 T w1
work 70 T

= ':—); DE[>; iz Feorst -'-_E

F11 ¥

Hinh 3.29: Huéng dan copy file.

Buéc 6. Pua day cit vao 16 day.
e Pua cudn day cét vao vi tri, ham dai bc.
Néi cong tic hanh trinh dong co.
Bat cong tic 16 day cho chay vé phia bén trai.
Dit lai cong tic hanh trinh bén tréi.
Pua dau day cit vao 16 day dung tualovit vin ¢ ham.
Piéu chinh téc do dong co
Vao phan W.S chinh cho thong s 1a 1 hodc 2, sau d6 4n F11 dé chap nhan
viéc thay doi toc d6 dong co.
e Bat cho dong co chay tir trai qua phai rdi dat lai cong tic hanh trinh phai.
e X0 day qua hé thong puli.
Budc 7. Pua céc truc X,Y,U,V vé 0.

Khi cit can cha ¥ dén truc U,V day 1a truc c6n néu 2 truc ndy chua vé 0 thi day sé& bi
nghién can chinh lai ddy bang may hodc bang tay. Néu chinh bang may thi vao trong
phan chay truc U,V néu thay tri s6 d6 khéac 0 thi can chinh vé 0, chinh bang tay thi dua
thiét bi chuan day ( cuc chuin diy) ga 1én bang may sau d6 diéu chinh cho day tiép
xuc sang déu 2 dén trén thiét bi chuan day 1a dugc.

Buoc 8. G& phoi .

Ga phoi phai dam bao d6 song song gilra cac mét va yéu cau phai kep chat trude khi
gia cong,va rat cha y dén khoang cach cua dau Puli trén véi tim kep néu khoang cach
nay ngan qua trong qua trinh cit can may s& cham vao b ga kep dan tdi xé dich san
pham va gy can may.

Bude 9. Chon ché do cit.

- Trudc khi cit can tinh toan chon ché do cit hop 1y. Mudn diéu chinh duoc tham sd
nay ta 4n phim M hodc T dé hién 1én bang tham s diéu chinh nhu hinh 3.79.

- Ta dat Pw =32 puS, Pi= 10 x, FM =0, Ap = 10 Amp, Grap dé Auto, V.F = 72.9,
W.S =4, hé s6 Offset = 0.1 vi cat lién mach.

- Can nhap cac théng sd nhur goc con, chiéu cao phéi, chiéu cao can mdy, vao bang sau
bang cach an F3.
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Degree =2
Width = 18
Base =99
Height = 257
Idler =19
Vmode = Silde
Y diff= 0.000
Rmin= 0.000
Cali.

Hinh 3.30: Nhdp tham s6 khi cdt cén.

Buée 10. X0 day vao 16 bat dau.

Ta can chu ¥ khi ta 1ap trinh 15 cit ndo trudc thi can xo6 day vao 16 day trude.O day ta
x6 day vao 16 1 13 18 phi tron. Khi x6 16 xong can Set ddy 1a gdc toa do tam thoi bang
cach 4n vao truc X trén bang diéu khién thude quang hoc rdi an CLS, tuwong ty ta vé 0
duoctruc Y,

Khi 4n xong truc XY hién nhu sau: 0.000 X, 0.000 Y.

An F12 dé ¢6 dinh truc bang may.
Buéc 10. Bat dau cit.
Trudce khi cat that chuong trinh ta c6 thé cit thir bang cach vao eXam. Néu cit th
thanh cong thi ta tién hanh cit that
e Batdong co 16 day, bat dong co nudc.
e An F10 dé chay tu dong, 4n F11 dé bat xung phong dién.
e AnFl1 débat dau cat, va khi may hién 1én cac dong tiép theo ta tiép tuc 4n
Enter.

T+ nove

ENTER ]

1
F1 StartFFi
FZ Revs
F3 Para
F4 EndPnt

Len/E 4 391

Square 19568.1




Hinh 3.31: Man hinh cdt.

Khi cat xong 15 thir nhat miy s& dimg lai, nguoi van hanh can thao day cét ra va an
Cut tiép va chon C dé Continue cut. Tiép tuc x6 15 thir 2 va lai cat tiép chuong trinh.
Budc 11. Xong chuong trinh
e An End dé két thuc chuong trinh .

C unt inues¥

End( E]
Backudrd

Hinh 3.21: Két thiic chirong trinh gia céng.

e Thao day ra khoi phdi hodc nha F12 quay ban may lam day ra xa chi tiét.
e Thao phﬁi.
e Kiém tra kich thudc san pham véi ban vé.

Buoc 12. V¢ sinh cong nghi¢p may.

D. PANH GIA KET QUA.
Muc tiéu Noi dung Diém chuin

Kién thirc - V& chinh x4c trén may cat bang phan mém
Pro
- Chuyén d6i thanh chuong trinh gia chuan
XAac.
- Van hanh may cat diy diing quy trinh

Ky nang - Gia cong duoc cac chi tiét don gian dat yéu
cau k¥ thuat ban vé.

Thdi do - An toan cho thiét bi.
- T6 chirc t6t noi lam viéc, bao quan may
dung yéu cau ky thuat.

E. TOM TAT BAI :

- V& chi tiét can gia cong.

- Chuén bj phoi, dung cu, thiét bi gia cong.
- Trinh tu gia cong.

- Kiém tra sau khi gia cong.

- Kiém tra, bao dudng dinh ky.

F. CAU HOI VA BAI TAP

1. Cau hoi:
1.1. Trinh bay cac cach v& ban v& voi may cat day?
1.2. Trinh bay cac dung cu, thiét bi can trong qua trinh gia cong cat day?
1.3. Trinh bay trinh ty gia cong chi tiét cat thang?
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1.4. Trinh bay trinh tu gia cong chi tiét cat con?
2. Bai tap:

2.1. Cho béan v& tinh khoang céch tir tam puli dudi dén mit ké chuan (BASE) biét:
H=267 mm. W= 50 mm.

I
WIDTH 7 Ij%//%
@/

2.2. Cho ban v& tinh khoang cach tir tdm puli dudi dén mat chuan cua phoi biét:
H=255 mm. W= 102 mm.

HEIGHT

WIDTH // y/

_@_ 5 mm

Ll

BASE

2.3. Cho ban v& tinh khoang cach tir tim puli dudi dén mit chuan ciia phoi biét:
H=255 mm. W= 99.6 mm.
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HEIGHT
WIDTH 7
Z— %
_ @/_ v
v/ 3.4 mm BASE
| -
2.4. V& ban V& sau ’ballng phan mém vé& Pro.
Cat day chi tiét trén.
o6 /
Q
| 18 c8 10
1 o) O\T
N
~—
2.5. V@ ban v¢ sau.
e (it chi tiét dudng kiém goc.
e S6 luong 15c¢.
e Phoi: thép trang chiéu day phoi 3mm.
30°
30.09 22.44 19.23 38.8
v  —
3.71 L an N
161 “
. 2.14
s Ha’(\ - 60° 3 R3
4.62
N S
2 N
22.34 27.43 20.77
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2.5. Cho ban vé ban vé sau.

Cit chi tiét.

S6 luong 01 ¢ .

Phoi: Thép SKDI 1chiéu day phdi 20 mm
Nhiét luyén dat d6 cimg 58HRC

L3 @ 16 cat con thoat 1°

26.53

R90
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PHU LUC : CAT DAY BANG DAY PONG.

Phu luc : Dung Mastercam dé vé va lap trinh gia cong cit day.

Trong nhiing nim gan day viéc ung dung cong nghé CAD/CAM trong thiét ké, ché
tao cac san pham cong nghé ngay cang pho bién ¢ Viét Nam. CAD (Computer Aided
Design) 12 may tinh tro gitip thiét ké, CAM (Computer Aided Manufacturing) la may
tinh trg giup ché tao. Cling véi su phét trién ctia cong nghé thong tin, CAD/CAM da
dugc tmg dung nhanh chong cong nghé, vi né la cong cu gitp cac nha thiét ké va ché
tao san pham c6 hiéu qua dé ting nang suat lao dong, giam cudng do lao dong, tu dong
hoa qua trinh san xuit, nang cao chat luong va ha gia thanh san pham.

Hién nay vé6i sy hod tro cua cong nghé thong tin, hé théng CAD/CAM tich hop dugc
phat trién rat nhanh chong. N6 di tao nén su lién thong tir qua trinh thiét ké cho dén
ché tao trong linh vyc co khi. Xu thé hién nay cac nha k¥ thuat phat trién cha yéu 1a hé
thong CAD/CAM tich hop. Nhitng phan mém CAD/CAM tich hop dang sir dung phd
bién hién nay nhu: Mastercam, Edgecam, Solidcam, Delcam, Surfcam, Vercut,
Topmold, Cimatron, Catia/Auto NC, Pro/Engenieer, Hypercam, v.v...

Mastercam 13 phan mém CAD/CAM tich hop duoc sir dung rong rdi & chau Au va
trén thé gioi, déng thot cling dugce su dung rong rai & Viét Nam. Mastercam c6 kha
nang thiét ké va 1ap chuong trinh diéu khién cic trung tam gia cong CNC 5 tryc, 4
truc, 3 truc, co thé lap trinh dé gia cong tia lira dién cat day, tién, phay, khoan ...
Mastercam dugc danh gia la mot trong nhing phan ban chay nhét thé gidi trong vai
nam gan day.

Trong nhing phan tich gan day nhét ciia  tp doan CAM Software két hop vai to chirc
CIMdata Inc cho thay img dung phan mém Mastercam ® trén thé giéi duoc sir dung
rong rai nhat. Cho dén thoi diém nam 2009, véi gan 136.000 cong ty cong nghiép lon
trén thé gidi dang ky cai dat, Mastercam c6 hon hai lan cac s6 lugng dang ky cai dat
ctia cac d6i tha canh tranh gan nhat.

Nam 2005, Mastercam da tao nén budc dot pha khi phat hanh phién ban Mastercam
X voi nhiéu tinh niang ndi bat. O phién ban moi nay, giao dién Mastercam dugc thiét
ké rat dep cac cong cu hd tro thiét ké va gia cong sap xép toi uu héa va hd trg thém
nhiéu dic tinh manh. Mastercam X gitip 1ap trinh vién don gian héa twong tac va ting
dd linh hoat 13p trinh.

Mastercam X c6 mot giao dién mdi nhung lai tao cdm giac than thién cho nguoi st
dung. Céc thanh cong cu dugc thiét ké c6 thé tuy chon cho tirng cong viéc cu thé cua
lap trinh vién khi st dung. So v6i cac phién ban Mastercam V9 trude do cac thanh
cong cu da duoc thu gon mot cach khoa hoc trén man hinh ma van t6i wu hoa duoc cac
Iwa chon dé lap trinh thao tac mot cach tién loi nhat. Tir nam 2005 dén nay, Mastercam
khong ngung cal tién va cang hoan thién vé giao dién 13n tinh niang. Phién ban méi
nhat cho dén cudi quy 4 nam 2009 14 phién ban Mastercam X*.
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TAI LIEU THAM KHAO

- Cong nghé trén may CNC - Tac gia PGS.TS Tran Vin DPich - Nha xuat ban
KHKT - 2000.

- May cong cu CNC - Tac gia Ta Duy Liém - Nha xuat ban KHKT - 1999.

- Gia cong tia ltra dién —Téc gid PGS.TS Vi hoai An - Nha xuit ban khoa hoc va
k¥ thuat - Nam 2005.

- Hudng din van hanh may cét day bang tiéng Anh (Kém theo may cit day )

- Gido trinh Cong nghé Cad/Cam- Tac gia Nguyén Thé Tranh - Truong DPHBK DN
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