[DE CUONG CHUONG TRINH DA HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

LOT NOI PAU

M6t trong nhitng thanh twu quan trong nhét cua tién bo khoa hoc ki
thuat 13 tu dong hoa san xuat. Phuong thirc cao cia tu dong hoa san xuét 12
san xuat tich hop c¢6 su hd tro ciia may tinh ( day chuyén mém). Trong hé
thdng san xuat tich hop thi may diéu khién s6 CNC ( Computer Numerical
Control) déng mot vai trd rat quan trong. Sir dung may coéng cu diéu khién
s6 (CNC) cho phép giam khdi luong gia cong chi tiét, ning cao do chinh xéc
gia cong va hiéu qua kinh té, ting nang suat, dong thoi rat ngan duge chu ky
san xuat. Chinh vi vdy hién nay, nudc ta va cac nude trén thé giéi da va dang
g dyung rong rai cac may diéu khién s6 ( CNC).

Hién nay, may cit day diéu khién sé6 DK 7732 dugc dung kha phd bién
¢ Viét Nam. May duoc str dung rong rdi trong cong nghiép nhu may do,
déng hd do, dién gia dung, co khi, xe 6 t06, cong nghiép nhe... Trong linh vuc
co khi, may cat day DK7732 thich hop gia cong cac loai khudén mau cé do
chinh xac cao, d6 cing cao, do rai cao, cac linh kién c6 hinh thai phuec tap va

cac ban mau...
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Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thj Vin Nga

PHAN I: TIM HIEU VE MAY CAT DAY CNC

1. GIO'I THIEU CHUNG VE MAY CAT DAY CNC
Phuong phép gia cong ciat diy (Wire-cut Electrical Discharge

Machining hoac Wire Electrical Discharge Machining) la mot trong 2
phuong phap gia cong cia cong nghé gia cong tia ltra dién (Electrical
Discharge Machining). Gia cong tia lira dién gom gia cong tia ltra dién dung

dién cyuc dinh hinh va gia cong tia ltra dién bang cit day.

* Gia cong tia ltra dién dung dién cuc dinh hinh: Goi tit 1a phuwong phap
“xung dinh hinh”. Pién cuc dong vai trd 1a dung cu c6 do cimg thap, c6
hinh dang khong gian bét ki giéng voi hinh dang can gia cong ctia phdi, nd

s& in hinh ciia minh Ién phdi tao ra 10ng khudn thudng dung dé tao hinh
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nhitng chi tiét duc 16 nhung khong thdng. Dién cuc thuong 1am bang dong,
grafit... Vat liéu 1am dung cu ciing nhu phéi yéu cau phai c6 tinh dan dién.
Khi gia cong phai c6 dung dich dién moi khong dan dién (cach dién &

diéu kién thuong) nhung lai c6 kha ning dan dién khi ¢ xay ra qua trinh ion
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Hinh 1.2 Mét s6 hinh danh gia céng bang xung dinh hinh
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* Gia cong tia lira dién bang cat day: Dién cuc 1a mot soi dy kim loai
manh (d = 0,1 - 0,3 mm) dugc quan lién tuc va chay dao theo mot cong tua
xac dinh. Trong qua trinh gia cdng, day chuyén dong 18n xudng dé tranh

mon cuc bo tranh hién tugng dit day hoac khong chinh xac.

Hinh 1.3 May gia cong cdt ddy

Hién nay phuong phap gia cong cat ddy WEDM da duoc phat trién
khé& rong rdi ¢ cac nude phat trién. Trén thé gidi c6 nhiéu nude d4 san xuat
cac may WEDM véi nhiéu loai va model khac nhau dé phuc vu nhimg muc
dich khac nhau.
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1.1 Téng quat vé may cat diy CNC

5. [ coLD sUN

[u]
O

Qo

1. Phai
2. B& dung dich
3. Bom
6 4. ©éng co chay bom
5.Hé thong diéu khién
Béng co : CNC vatu dién
tryc Y 6.Cap dién
7. Ban may

truc X

> Diéu khién servo vong lap kin, vi tri ban thao tac duogc do truc tiép
bang mdy tinh dé diéu khién dong co servo, dam bao d6 chinh xac cao
khi gia cong.

> Bang may tuyén tinh do chinh xéac cao cho céc truc X, Y, Z.

> Dang hop thoai bién tap, dé dang sir dung.

> Truc vit me dan dong do6 chinh x4c cao cho cac truc XY, Z.

> Heé thong boi tron trung tim, dam bao boi tron du va chinh xac cho
moi truc.

> Bac dan do cac truc vit me c6 tai trong 16n va dg chinh xac, tudi tho

Cao.
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> Do dich chuyén cac truc duoc tinh toan chinh xac bﬁng may tinh tbe
d6 cao, dam bao hiéu qua tbi uu trong gia cong va giam thap nhat mai
mon cua dién cuc.

> Sir dung MOSFET tdc d6 cao, tin cay va bén.

1.2 Pic tinh k§ thuat wu viét viia may cat day CNC
* May c6 két cdu cikng vitng cao, thiét ké truc U, V ti¢n ich
1. Dé may d‘é’i xzri’ng va cung viing

+ Thiét ké c6 may vi tinh hd tro nén khung may dat do can bang t6i da
va bao dam do bién dang tdi thiéu do tai va bao dam d6 chinh xac gia céng
ké ca khi 1am viéc lau.

+ Toan bo cac bd phan chinh ctia may dugc ché tao bang gang
Meechanite chat luong cao dugc thuong hoa va dd duoc t nhim dat 46 siéu
clng vitng va tudi tho cao.

2. Ddn déng va dwong dan hiéng chinh xdc

+ Céac vit me bi chinh xac va dudong dan dong thang cho cac truc X, Y,
Z, U, V.

+ Pong co Servo AC dan dong truc tiép vit me cau gitp loai trir khe
hé va cho d0 chinh xac vi tri cao.

+ May dugc kiém tra dbi voi do chinh xac vi tri va d6 chinh xac lap
lai.

3. Bé diéu khién PC than thién voi nguoi su dung

+ Hé thong diéu khién hai CPU cho phép lap trinh dugc trong khi

dang gia cong.

+ Chu trinh tiéu chuan gitip may chay lu6t nhanh cac chuong trinh.
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+ Chirc ning quay lai diém bat dau, quay lai diém tham chiéu, chuc
nang tim ddu vét, chtc ning tré lai duong cii cho phép ngudi van hanh
nhanh chong va dé dang cai dat va cai dat lai sau khi day dut.

+ D& dang nhap dir liéu thong qua bang diéu khién, thong qua 6 dia
3.5 inches hoic qua cong giao dién RS-232.

4. Hé thong cung cdp dung dich cdt hiéu qud cao

+ Hai bom cong suét 16n ¢ ap suat cao din dong bang bién tan va
dong co ngam dam bao ém va hiéu qua, cung cap tia nudc manh nham tdi uu
héa quéa trinh phun cat. Hé thong phin loc va hé théng xir Iy trao d6i Ion dam
bao nudc sach. Phin loc khong ngdm nudce 1am cho dé dang va thuan tién

trong viéc thay thé ciing nhu nang cao tudi tho 1am viéc.

1.3 Chirc ning cua b diéu khién CNC

-Ghi lai qua trinh gia- Gitr khéi Iya chon - Stra nén
cong - Dung theo lya chon - Churc nang phan doan
-6 toa do tham khao - Pinh vi ty dong (1, tm, rdnh,- Stra / copy / x6a chuong
-Can chinh doc tu dong ria) trinh
-Quay lai diém bat dau - Nhap dit liéu bang tay (MDI) - Chirc ning cat hinh dang
-Bao vé man hinh - Quay lai diém bét dau trén va
-Thay doi goc cat cong khi- Quay lai diém gir - Hinh dang duéi khac nhau
dang gia cong - Quay lai diém tham chiéu - Cit cbn
- Thong tin vé bao tri - Chirc nang tim dau vét - Cit goc R
- Anh d6i xting - Chirc ning trd lai duong cii - Chuyén ddi hé inch/mét
-Thay truc - Hién thi phén cit -Bao vé ngan mach
- Hiéu chinh khe ho - Gidi han bao vé phan mém  -Hién thi bang tiéng  Anh/
- BU sai $6 budc rang- Gigi han hanh trinh d4 luu trir tiéng Trung
- Hiéu chinh d¢ song song - Chay kho - Chtic nang dirng khoi

- Chay khéi don -Cong giao dién RS-232

- Khoa may -Cit goc
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* Ban lam viéc kiéu truot

Ban lam viéc kiéu thép khong gi c6 thé di chuyén dugc d& dang diéu
chinh dé phu hop véi céc loai kich thuéc phdi khac nhau.

Dong co ngam.

Bom kiéu ngam dic biét cling voi két cau thép khong gi dam bao
khdng c6 su cb khi van hanh.

Hé thong cap day dé van hanh va tin cay.

Hé thong cap day co khi ban tu dong don gian va tin cay cho phép
nhanh chong va dé dang cai dit day cho qua trinh gia cong.

Dé& dang van hanh cac diéu kién cat khac nhau.

- Cat nhiéu 16p

- Cat khoi

- Cat phun nuéc gian doan

- Cit con

- Cit tir canh phoi

- Cat miat phang khong déu
* Man hinh soan thao

Diéu khién dam thoai cling véi su dién dit liéu trén toan bé man hinh
cho phép dé dang Iap trinh va soan thao.

M6 phong do hoa hién thi phan cat.

- M6 phong d6 hoa phan cat hién thi bang toa do 2 chiéu va 3 chiéu.

- Cho phép mé phong chuong trinh mai khi dang gia cong.

- Béac tinh phong to thu nho cho phép nhin hoan toan vat gia cong.

Cai dit st dung: Cung cdp van tit cac thong tin vé cac chi tiét hao
mon trong qua trinh sir dung va cho phép dé& dang theo dai va lap ké hoach

bao dudng.
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* Hién thi biéu twong bang dé hoa.

Céc biéu tuong hién thi cling voi tir ngit ngan gon cho phép nguoi
van hanh diéu khién thiét bi nhanh nhat dong thoi giam tdi thiéu cac 18i c6
thé xay ra.

Dat thoi gian gia cong.

Theo ddi thoi gian chay may cung cap qué trinh 1am viéc va cac uu
diém dé tham khao cho sy tinh toan thoi gian gia cong trong tuong lai.

* Nguon cdp AC ¢6 thé cat nhanh hon.

Ngudn AC cho phép cit nhanh hon nguén DC khi cit cac khuon cdi
c6 chiéu day l16n hon 50 mm.

Tubi tho ctia khudn cat bang ngudn AC cao.

Khuon cat bang nguén AC c6 tudi tho 1am viéc gap 5 1an khudn cat
bang ngudn DC.

Nang suat, do chinh xac, hi¢u qua cao.

Do bén va d6 chinh xé4c cua linh kién cao.

- C6 90% céc linh kién dién tir cia JSEDM duoc nhap khau tir chau Au
(Ptic, Thuy S§ ...), bd phan truyén dong Panasonic va mo to nhap khau tir
Nhat duoc str dung cho thiét bi diéu khién ty dong 5 truc.

JSEDM WI/C str dung vit dau tron mirc C1 va dudng din hudng tuyén

tinh murc P duge san xuat tai Dic.
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II. MAY CAT DAY DK7732

2.1 Ban chat clia gia cong tia lira dién bang cat day

Cit day hanh trinh EDWM Ia mét phuong phép gia cong EDM dic biét. Vé
ban chat né giéng nhu gia cong bang dién cuc dinh hinh I sir dung ning lugng
nhiét ctia cac xung dién 1am nong chay va boc hoi vat liéu can gia cong. Phuong
phap nay dung dién cuc 1a day dan dién duoc quéan lién tuc. Day dich chuyén tuong
g voi phoi bang ban diéu khién sd. Sau khi cit ta dugc mot hinh ghép chinh xéc.
Mang bén trong (chay) hay bén ngoai (khudn) cé thé 1a chi tiét can gia cong (hinh
2.1).
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A~

L /1

Dong co
phuong Y

Dong co
phuong X

Hinh 2.1 So do gia c¢éng bang mdy cdt day EDM

2.2 ’'ng dung va chii yéu va pham vi st dung

May cat day DK7732 1a loai may duoc diéu khién véi chuong trinh
diéu khién sb, theo quy dao dy dinh sin. Véi hai b xir Iy va ¢6 thé nhap di
liéu tir may tinh bén ngoai ( dfa mém, USB, ...).

May c6 hai dau cat linh dong, dung day dién cuc 1am cong cu, c6 thé
cit 16 con hay cat mat vat. Thich hop gia cong cac loai khuoén méiu c6 do
chinh xac cao, d6 cing cao, do rai cao, cac linh kién c6 hinh thai phuec tap va
cac ban mau. Pugc str dung rong réi trong céng nghiép nhu may do, dong ho
do, dién gia dung, co khi, xe 6 t6, cong nghiép nhe....

St dung soi1 Molipdel mang lai bé mit bong, min, hi¢u qua kinh té
Cao.

Noéi chung, WEDM DK 7732 c6 ddy du nhitng wu nhugc diém ctia mot
phuong phap gia cong EDM. May c¢6 thé gia cong nhiéu dang bé mat khac

nhau véi do chinh xac cao nhu:
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- Gia cOng céc 16 trong khuon dot, khudn ép kim loai. ..
- Gia cong dién cuc cho may EDM dién cuc thoi.

- Cit cac dudng bién dang phtc tap: bién dang than khai ctia banh

rang, bién dang cam, cat duong co bién dang spline. ..

- Cit cac mat 3 chiéu dic biét nhu bé mat banh riang nghiéng, bé mit

canh tuabin, cac khéi non, khéi xodn dc, khéi parabol, khéi elip. ..

Ngoai nhitng ing dung cua gia cong EDM n6i chung, WEDM con ¢6
tmg dung dang cht ¥ 1a n6 c6 thé gia cong cac vat lidu siéu cimg nhu kim
cuong da tinh thé (PCD), nitrit bo lap phuong (CBN) va mét s loai vat licu
composite. Mic di cac vat liéu composite nén soi cacbon duoc tmg dung
rong rdi trong nhiéu linh vuc nhu hang khong, hat nhan, 6t6 va cong nghiép
hoa chat nhung ching rat kho gia cong bang cac phuong phap gia cong
truyén thong do trong qua trinh gia cong ching thuong bi troc, tach 16p, ba

via va tudi tho dung cu thap.

C4c tién bdo vé WEDM ngay nay da cho phép gia cong cac vat liéu
nay ma khong bi xoan hay ba via. Ngay cé vt liéu sir cach dién ciing c6 thé
duoc gia cbng bang phuong phap nay. Hién nay, viéc nghién ciu gia cong
st cach dién van dang dugc nghién ciu va trién khai ap dung rong réi trén

nhiéu noi trén thé gidi, nhat 1a & cac trudng dai hoc.

Vit liéu may cat day DK7732 c6 thé cat duoc: ndi chung phai 13 KIM
LOAI, va phai din duoc PIEN nhu PONG, NHOM, NINOX, SAT,
THEP.,... wu tién cat vat licu Nhom, PONG.
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2.3 Cac tham s6 ky thuit chua yéu

GNHD: Tran Thi Vin Nga

1 | Hanh trinh hudng ngang cta ban thao tac 320 mm

2 | Hanh trinh hudng doc ctia ban thao tac 400 mm

3 | Trong tai 16n nhét cua ban dao 250 kg

4 | Bong rong mat cua ban thao tac 360 mm

5 | bong dai mut cua ban thao tac 610 mm

6 | Do day l6n nhat cua vat gia cong 400 mm

7 | Do tho rap ciia bé mat gia cong Ra <= 2.5um

8 | Tilé loai bo nguyén cong I6n nhat >= 100 mm2/ phat

9 | Pham vi duong kinh day dién cuc ® 0.16-0.2 mm

10 | Toc do day dién cuc 11 m/s

11 | Dung dich gia cong DX-1, DX-4, Nam quang-1

12 | Ngudn dién cung cip 380V, 3 pha, 50Hz

13 | Cong suit tiéu hoa < 2KW

14 | Kich thudc may ( dai x rong x cao) 1500x1170x1600 mm

15 | Trong lvong may 1400 kg

2.4 Phu Kién tiéu chuan di kém
1 [ Thudc quang hoc 01 bo 7 Dan nudc cét thang 01
2 | Vo chén nuée 01 bd 8 Cit con 01
3 | Day cit 0.18mm Olcuén |9  [Chdithan dan dién 04
4 | Dau nudc 1am mat 20 lit 10 [Hop cong cu va cdng cu
tiéu chuan

5 | Dau banh 0l1banh |11 [Chan may 04
6 | Puli din day trudc, sau |04 chiéc |12 |Vong bi 10
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2.5 Tinh nang wu viét cia may

* CO thé nhap dit liéu thong qua cong USB.

* iy va xem dir liéu qua man hinh mau.

* Chirc nang gia cong tuan hoan gilp tiét kiém duoc nhidu day cat
hon.

* Chirc ning gia cong con don gian va chinh xac, cd thé cat duoc vat
hai day hodc hai hinh khac nhau gilp nguoi str dung thuéan tién hon khi str
dung.

* Chtrc nang gia cong mot chiéu, gia cong tu chon doan.

* Chirc nan chay khong tai va chay md phong san pham cit giup
nguoi stir dung tim duoc 16 trén ban vé trude khi gia cong.

* Chtic nang tu tré vé diém gdc khi gia cong.

* Khi doan mach may s€ c6 churc nang tu dong dung lai nham chin
viéc it sai 1am hong san pham gia cong va roi day.

* Khi san pham duoc gia cong hoan tat may sé tu dong ding lai bao
hiéu cho ngudi sir dung biét may d4 gia cdng xong.

* Thoi gian gia cong cta san pham s& dugc may tu dong bao khi bat

dau gia cong.

2.6 Day cat
Cac day cat thuong chi st dung mot 1an, nhung ciing c6 loai dugc sir
dung nhiéu 1an. Ddi voi gia cong cit day, vat liéu lam dién cuc phai co6 cac

tinh chét sau:
- C6 tinh dan dién tdt.

- CO nhiét d6 nong chay cao.
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- Co6 d6 gian dai cao.

Duya vao thanh phan ctia day cit ngudi ta chia ra 1am hai loai 12 loai

khong c6 16p phu (don thanh phan) va loai c6 16p phu (da thanh phan).

i A

Y Zinc Coated Wire )

Hinh 2.2 Day cdr dung cho may cdat ddy CNC

2.7 Chat dién moi

Chat dién moi va su suc rira ¢6 cac chirc nang sau:

- Céach ly khe ho gia cong trude khi mot lugng 16n nang luong duogc

tich Ity va tap trung nang luong phong dién vao mot vung nho.

- Khéi phuc diéu kién khe ho mong mudn bang cach 1am lanh khe ho

va khir ion hoa.

- Rura tr6i phoi ra khoi vung gia cdng, lam nguoi day va lam ngudi chi

tiét gia cong.

Hau hét cac may cit diy EDM st dung chat dién méi 1a nuéce khir

khoang. Thuén loi co ban ctia nude 14 chat luong 1am nguoi tot.

Trong gia cong WEDM, thuong chét dién mdi dugc dua vao khe ho

gia cdng nhd mot ap cao (15 — 20bar). DONg chay nay duoc phun dong truc
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véi day cit. Thong thuong thi két hop phun tir dudi 18n va tir trén xubng

bang hai voi phun.

Mic du nude ¢ vu diém 1a chat lugng 1am ngudi tot, tc do cat cao.
Nhung nudc c6 nhuge diém 1a dn mon chi tiét gia cong va cac co cdu may.
Vi thé trong mot s6 truong hop nguoi ta sit dung dau thay cho nuéc vi dau
khong an mon chi tiét gia cong. Chat luong bé mit va do bén lau sau khi gia
cong trong dau cao hon nhiéu so véi khi gia cong trong nudc. Khi gia cong
trong dau c6 thé dung diy dién cuc rat manh voi duong kinh 0,025 —
0,03mm.

2.8 Chat lworng bé mat Khi gia cong WEDM

Gia tri ctia d6 nham bé mat phu thudc vao nhiéu yéu té trong dé co
cudng do dong dién. Cudng d6 dong dién cang Ion thi trén bé mat cang xuat
hién nhiéu miéng nui ltra cang 16n. Pé dat duoc dd bong cao thi sau khi cit

thd phai cét tinh thém mot s6 1an.

Nhu d4 néu ¢ trén, khi cit trong dau thi dat do bong vao d6 chinh xéac
cao hon khi cat trong nude. Sau day 1a mot vi du cu thé khi cat tungsten
carbide, 1 = 3mm véi 4 lan cat, ddy cat bang tungsten c6 dudng kinh
0,03mm. D6 bong dat duge 1a Rmax = 0,92um (Ra = 0,12um). B& mit vét
cit nho nhét sau 4 1an cat 1a 48um vé&i do chinh x4 bién dang tir -1,5 —

1,5um.
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2.9 Ciu hinh truc ciia may

C4c chi tiét co thé gia cong trén may cat day v6i day thang ding, voi
day c6 d6 nghiéng c6 dinh hodc véi day co o nghiéng thay doi lién tuc. Cac
chi tiét c6 d6 nghiéng cé dinh thuong gip trong ché tao dung cu, khudn mau.

Su ap dung céu hinh bé tri cac truc c6 khac nhau tly theo timg may.
Su khac nhau chii yéu 12 bo phan dan day phia trén. C6 hai loai cau hinh truc
pho bién :

- Cau hinh truc X, Y, U, V, theo d6 cac day duoc diéu khién trong
mot mat phang goc thir 2 & phia trén, theo toa dd U/V song song vodi céc truc

toa d6 X/Y ¢ mit phang gbc thi nhat & phia dudi.

7
[
ear

Hinh 2.3 Cdu hinh truc

2.10 Hé thong truyén dong ciia may
Bo6 phan co khi cia may chil yéu duoc cau thanh boi: Than may, ban
thao tac, b phan dan day, dong co secvo AC, gia day, hé thong 1am ngudi,

co cau kep, chup chong nude va phu kién.
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[DE CUONG CHUONG TRINH DA HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

a. Pwong truyén dong ciia ban thao tac

* Hudng X: May diéu khién phét cip vao xung dién = budc vao may

dién D - banh rang 6/ banh rang 5/ banh rang 4/ banh rang 3 - can day 1

—> bu l6ng 16.

* Hudng Y: Banh rang 11/ banh rang 12/ banh rang 13/ banh rang 14
—> can day 2 - bu long 15.

* Néu bu 16ng ¢6 dinh trén nén, cac day co dinh trén mat day tam kéo.
Do d6, chuyén dong xoay ciia cac day chuyén héa thanh chuyén dong dich
chuyén vi tri truc tuyén cua tam kéo. Trén may mdi lan bo diéu khién phét ra
mét xung dién thi ban thao tac dich chuyén 0.001mm ( goi la dwong luong
xung dién), ngodi ra théng qua hai canh tay d¢on X, Y gidng nhau c6 thé 1an
ban thao tac dich chuyén vi tri truc tuyén.
b. Puong chuyén dong ciia bé phin din day

May dién K > d6t ni truc > ong dan day quay toc d6 cao > dong
b banh ring 7 = dong bd banh ring 8 = can day 9 = bu long 10 lam tam
kéo di chuyén vi tri truc tuyén = c6ng tic hanh trinh. B phan dan day 1am
day dién cuc van hanh theo toc do cb dinh, va lam cho day dién cuc duoc
quin xép ngay ngan trén 6ng dan diay. COng tic hanh trinh diéu khién
chuyén dong thuan nguoc cua 6ng din day.
c. Hé théng déng co servo AC

Hé thdng Servo AC la

mot hé thdng diéu khién vong

kin dugc gan thém encoder dé

lay tin hiéu hoi tiép nhu téc

L Drive Motor Signal Device

do, vi tri. Dung dé diéu khién -
do luong co khi, dap tng rat

; ., . a Feedback Signal
chinh xé&c cac yéu cau

SVTH: Nguyén Vin Long _ Lép Co di¢n tiv K47 18



[DE CUONG CHUONG TRINH DAI HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

vé vi tri va téc do duoc lap
trinh trudc.
Hinh 2.4 Hé thong servo AC
Néu co bat ky 1y do nao ngan can chuyén doéng quay cua dong co, co
cau hdi tiép s& nhan thay tin hiéu ra chua dat dugc vi tri mong mudn. Mach

diéu khién tiép tuc chinh sai Iéch cho dong co dat duoc diém chinh xéc.

Hinh 2.5 Ddng co servo

Méay WEDM sé& nhan chi thi dinh vi ( Drive motor servo AC signal) tur
chuong trinh NC. Pong co chu dong (Drive motor) chay sé vong twong tng
dé quay truc dich chuyén. Khi vi tri can thiét d toi thiét bi phan
hoi(feedback device) gui tin hiéu ti bo diéu khién dé két thac lénh.

Mot 1énh NC thyc hién bén trong bo diéu khién s& bao cho mé to cha
doéng quay dung s6 vong can thiét kéo theo truc vitme bi quay sé vong
tuong ung. T6i lugt minh vitme bi kéo theo chuyén dong thang cua ban
may hoic tay gin dién cuc. Thiét bi phan hdi & dau kia cua vitme bi cho
phép kiém soat két thic lénh ding khi s6 vong quay can thiét duoc thuc

hién.
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Bai tdp lon Gia cong trén may CNC

2.11 b6 nhon gia day

GNHD: Tran Thi Vin Nga

Téc dung cua banh dan, xép day 1a bao dam day dién cuc van hanh téc

do cao, 1ap lai theo quy dao nhat dinh. Hai budc vao may dién diéu khién bd

phan chon d6 gia day 1am van hanh theo huéng U, V thuc hién cit do nhon.

2.12 Bang 6 truc lan, may dién

TT |Tén Model Quycéach [Po |Sé Vi tri lap dat
chinh | lugng
Xac

1 | O tryc cau tiép xuc 7105 25%47*12 | C 4 Ban thao tac

goc
2 |Otruccaurdnhsau  |203 17*40*12 |D 2 Ban thao tac
3 | O truc cau rdnh sau 18 8*22*7 C 4 Ban thao tac
4 | O truc cau tiép xuc 7203 17*40*12 |D 2 Bo6 phan dan day

goc
5 |Otruccaurdnhsau | 203(SKF) |17*40*12 |C 4 Ong trir day
6 |Otruccaurdnhsau  [1000094 | 4*11*4 D 14 Gia day
7 Budc vao may dién 75BF-003 2 Ban thao tac
8 Budc vao may dién 45BF-003 | 370W 2 Bo phan do nhon
9 |Maydién dong xoay |YS7114 | 120W 2 Day dan

chiéu
10 |Bom nudc 3 pha AB-50 8 1 Téc nudce
11 |Otruccaurdnhsau |18 8*22*7 1 Banh cing chat

2.13 Bang béi tro'n cua may
TT | Pon vi tra ddu Thoi gian tra dau | Phuong thirc tra dau Loai dau
boi tron
1 Cép cho vong bi don Mbi ca 1 lan Lo dau dau may 20#
day hudng ngang
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[DE CUONG CHUONG TRINH DA HOC]

Bai tdp lon Gia cong trén may CNC GNHD: Trdn Thi Vin Nga
2 Céap cho vong bi ddon | Mdi ca 1 lan Lo dau dau may 20#
day hudng doc

3 Cép cho truc banh giita | Mot thang 1 1an | Sung phit dau dau may | 20#

hudng ngang

4 Cép cho truc banh giita | Mot thang 1 1an | Sung phit dau dau may | 20#

hudng doc

5 Giadaynanghadon | Motthang 11an [ Sung phit dau dau may | 20#

day

6 Bulong don diy éng | Mot thang 11an | Sung phit diu diu may | 20#
trir day

7 Ray tam kéo cac bd Mot thang 1 1an | Sung phit ddu dau may | 20#
phén

Chay:

* O truc quay ctia banh dan trén gia day dung mé boi tron téc do cao.
Hai thang thay mot lan.

* C4c 6 truc quay khac ding m& boi tron, nira nim thay mot lan.

2.14 Bao tri may va loai bo sw co
2.14..1 Bao tri may

a. Ca may can phai duoc duy tri sach s&, khi dirng may trén 8 tiéng
can lau chi sach s& va bdi dau chong ri.

b. Xung quanh c4c b phan cua gia diy nhu banh dan, miéng dan
dién, banh xép day can thudng xuyén duogc lau chli bang dau hoa. Dau sau
khi lau rira xong khong dugc dé thim vao ban thao tac.

c. Banh dan, banh xép day va cac 6 truc binh thudng sau khi sir dung

6-8 thang phai thay ca bo.
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GNHD: Tran Thi Vin Nga

d. Hé thng tuan hoan dung dich gia cong néu phat hién bj tic phai

kip thoi thong, dic biét can tranh dung dich gia cong thAm vao bo phan dién

ctia may dan t6i doan mach, 1am chay céc linh kién dién.

lam sach day dién cuec.

e. May c0 lip co ciu bao vé dut day dimg may, khi dat day kip thoi

f. Khi dién ap cung cip vuot qua dién 4p giéi han +/-10V, dé nghi

ngudn dién may diéu khién phdi hop 6n ap nguodn dién chuyén dung.

g. May nén st dung trong diéu kién san xuat hai ca va dung theo quy

tac. P9 chinh xac c6 thé dam bao trong 1 nim, may sé& phai Sira chita dai tu.

2.14.2 Sy c¢b va phwong phap loai bé

TT | Vandétrong gia | Nguyén nhan cua san xuét Phuong phap loai bo
cong
1 Bé mit linh kién | 1. Day dién cuc 1ong hodc rung. 1. Thu chat day dién cuc.
c6 vét han 2. Ban thao tac van hanh ngang doc | 2. Kiém tra diéu chinh
khong thing bang, ong trir ddy van | ban thao tac va ong trix
hanh bi lic manh. day.
3. BO bam sat cat khong on dinh. 3. Piéu tiét tham s dién
va tham s6 bién tan.
2 Day rung 1. Day dién cyc long. 1. Thu chat day dién cuec.
2. Su dung thoi gian dai, d6 chinh 2. Kip thoi thay doi banh
X&c 6 truc banh dan thip, mang banh | din va 6 truc.
dan chit V bi mai mon. 3. Piéu chinh va thay d6i
3. Khi thay huéng 6ng din day bi dbt lién truc 6ng trir day.
kich chan dong. 4.Thay dbi day dién cuc.
4. Day dién cuc bi cong khong
thang.
3 Day long 1. Cudn day dién cyc qua long. 1. Lam chat lai day.
2. Thoi gian sir dung day dién cuc 2. Lam chat day hoac
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GNHD: Tran Thi Vin Nga

qua dai.

thay day dién cuc.

4 Béanh dan chuyén | 1. Khe truc hudngva banh ddn 16n. |1. Diéuchinhkhe  truc
dong c6 tiéng| 2. Dién cta dung dich gia cong tiép| hudng va banh dan.
lanh lanh,  van| xdc vat vao 6 truc. 2. Dung dau hoa lam
hanh khéng linh| 3. O truc str dung thoi gian dai do| sach 6 truc.
hoat. chinh xac thip, dan t6i bi mai mon. | 3.Thay d6i banh dan va 6
truc.
5 bt day 1. Thoi gian str dung day dai lam| 1. Thay doi day dién cuc.

mon duong kinh bi nho.

2. D&y rung qué nghiém trong.

3. Cung cip dung dic gia cong cho
vung gia cong khong du. Vat hao
mon dién loai bé khong tot.

4. Py day linh kién va tham sé dién
lua chon khong hop ly, thuong xay

ra doan mach.

5. Khe tim kéo doi hudéng éng trit
day 16n tao ra d6i day.

6. Chat liéu linh kién c6 tap chat, bé
mat c6 16p khi hoa.

2. Kiém tra cac nguyén
nhan lam day rung.

3. Dbiéu tiét luu lugng
dung dich gia cong.

4,
tham sd dién.

5. Diéu chinh khe

Lwa chon chinh xac

tam|
kéo ddi hudng.

6. DuNng tay cét hoic loai
bo 16p khi hoa.

6 Do chinh x4c gia
cong kém

1. Truyén dong don day hudng
ngang doc ban thao tac, d6 chinh xac
dinh vi kém, khe phan hudng 16n.

2. Bénh dén roi thang huéng ngang
doc ban thao tac do chinh xac kém.

3. Banh dan van hanh, khe truc
hudng 16n, mang hinh chit V bi mai

mon nghiéng trong.

4. May diéu chinh va budc vao may

1. Diéu chinh, kiém tral
cac mat xich phu don day
truyén dong.

2. Kiém tra diéu chinh do
roi thang.

3. Thay d6i hoic diéul
chinh banh dan va é truc.

4, Kiém tra diéu chinh

may diéu khién hoic thay
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GNHD: Tran Thj Vin Nga

gia cong khéng tro vé 0.

dién khong nhay thiéu budc, trinh ty

doi bude vao may dién.

2.15 Bang cac linh kién dé bi hw héng

TT | Tén linh kién S6 lugng B6 phan lap dat
1 |Banhdan(31.541.5)2 2 Gia day
2 | Miéng dén dién 2 Gié day
3 | Thanh chin day( 4) 1 Gia day
4 | O tryc cau rdnh sau( 100094; 625) 6 8 Gié day
5 | Pai dong bo 1 Dan day

* Mt s6 sdn pham gia cong bang mdy cit diy DK7732
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PHAN II: BAI TAP

[DE CUO'NG CHUO'NG TRINH DAI HOC]

L Lap trinh trén mdy phay

GNHD: Tran Thi Vin Nga

Kich thuéce cua chi ti€t can gia cong:

a0

20

30

30

6 6 6 6 o ¢
¢ 6 6 6 o o
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R

Q |

120
100
90
85
|
|

60
50

20

R20

15
R40
20
3
50
59 '

80
90

120
140

150

Yéu cau:
Phay 2 hdc ( gia cong tinh theo bién dang).
Khoan 2716 6.
Khoan 3 16 vataro ren 10.

Khoan vadoa 116 20 ¢ giita thong suét.

1.1 Trinh tw gia cong
1. Phay 2 héc véi chiéu sau 1a 10 mm, st dung dao phay
TO1).
2. Khoan 27 16 6 véi chiéu sau 30 mm, st dung dao khoan
T02).
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3. Khoan 3 15 8 v6i chiéu sau 12 50 mm, st dung dao khoan 8 ( dao
TO03).

4. Taro ren 3186 8 v&i chiéu sau ren 1a 35 mm dat 16 ren M10 X1, st
dung dao taro ren 10 ( dao T04).

5. Khoan 116 ¢ tim 20 théng sudt, sir dung dao khoan 20 ( dao
TO5).

6. Doald 20, sir dung dao doa 20 ( dao TOB).

1.2 Tinh toan ché d6 cat

Phay 2 héc ( phay tinh).
Chon dao phay gin manh hop kim cung BAP300R101S16
cua hang

Mitsubishi ( dao T01).

Théng sé vé dao:

oD4

Dao ¢6 4 rang, duong kinh L, =85 mm,D; =16 mm, L,
=25mm, a, =5 mm.
Luong du gia cong tinh t = 1 mm, gia cong dat d0 nham R, = 0.8 + 1.6

pm.
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Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

Budc tién dao: F = 0.055 mm/vong ( tra bang 5-36 trang 31, Sé tay
CNCTM tdp 2).

Van tdc: v =98 m/phut ( da nhan véi hé sb diéu chinh) ( tra bdn 5-161
trang 144, S6 tay CNCTM tdp 2).

Vi chiéu sau cit = 5 mm.
1000.v _ 1000.98

d 3,14.10

S6 vong quay truc chinh: s = 3119 vong/phdt.

Chon S = 3000 vong/phut.
Khoan 2716 6.
Chon miii khoan MWEO600MB D = 6 cua hing Mitsubishi, c6 gan

manh hgp kim cting ( dao T02).
A
E 2 : \ o <t
% g §< = s
\/ L2=L3
e L1

Théng sé ctua dao: Dy =6 mm, L, =Lz =30mm, L; =82mm, D, =6
mm.
Chiéu sau 16: L =30 mm ( L/D = 5)
Budc tién dao: F = 0,05 mm/vong ( tra bdang 2.33 trang 171, S6 tay
gia cong co).
Van tdc: v (m/pht)
Vo = 32 m/phUt ( tra bang 2.106 trang 215, S6 tay gia céng co).
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Hé s6 phu thudc vat liéu gia cong: Ky = 0,8 (bdng 2.107 trang 216, Sé
tay gia cong co).

Hé s6 phu thudc tudi bén dung cu: K, = 0,1 ( bdng 2.108 trang 216,
Sé tay gia céng co).

Hé s6 phu thudc ti 1¢ chiéu dai cit voi duong kinh: K; = 1 ( bdng
2.108 trang 216, Sé tay gia céng co).

=>V=v,.K;.Ky,.Ks =32.0,8.0,1.1 =256 m/phl]t
1000.v _ 1000.2,56
d 3,14.10

S6 vong quay truc chinh: s = 135,8 vong/phuit.

Chon S = 150 vong/phdt.
Khoan 315 8.
Chon miii khoan MWEO800MB D = 8 caa hing Mitsubishi, c6 gan

manh hop kim cimg ( dao TO03).
//’\\
%I% 5:— g( VN oy a
Qi = ~ = s
\\// L2=L3 "

Thoéng s6 cta dao: D; =8 mm, L, =L3 =40 mm, L; =94 mm, D, =8
mm.

Chiéu sau 16: L = 50 mm ( L/D > 5)

Budc tién dao: F = 0.21 mm/vong ( tra bdang 2.33 trang 171, S6 tay
gia cong co).

Vian toc: v (m/pht)
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Vo = 19 m/phUt ( tra bang 2.106 trang 215, S6 tay gia céng co).

Hé s6 phu thudc tudi bén dung cu: K, = 0,1 (bdng 2.108 trang 216,
Sé tay gia cong co).

Hé s6 phu thudc ti 16 chiéu dai cit voi duong kinh: K; = 1 ( bdng
2.108 trang 216, Sé tay gia céng co).

=>V=vy.K;.Ky. K3 =19.0,1.1=19 m/phl]t
1000.v _ 1000.1,9
d 3,14.8

S6 vong quay truc chinh: S = 75,6 vong/pht.

Chon S =100 vong/phdt.
Taroren316 8datloren 10.

Chon dao taro ren SNTFM16R cua hing Mitsubishi, ¢ gan manh hop
Kim cing ( dao T04).

I—MMA/WV\J
—

SNTFK16R11,SNTFM16R (Screw-on type)

>

"l _#.l L1

ER

w
o
g

Théng s cua dao: Dy = 10 mm, Ly = 150 mm, L, = 40 mm, F; =
10,6mm, H; = 14 mm, D, = 16 mm.

Chiéu sau 16: L = 35 mm ( L/D < 5).

Budc tién dao: F = 0,6 mm/vong ( bang 2.26 trang 192, S6 tay gia

cong co)
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Van tdc cat: v (m/phut).

Tra bang ta duoc:

Vo = 16 m/pht ( bang 2.144 trang 227, S6 tay gia céng co).
Ko = 0,9 (bdng 2.145 trang 227, S6 tay gia cong co).

=>Vv=v,.K, =16.09=14.4 m/phl]t

1000.v _ 1000.14 4

S6 vong quay truc chinh: S = 458,4 vong/phit.

d 3,14.10
Chon S =450 vong/phdt.
Khoan 116 20.
Chon miii khoan MWEO600MA D = 20mm cua hang Mitsubishi, co

gan manh hop kim cimg ( dao T05).

O e

<

oD1(hs)
140
V( A
D4

he L1

Théng sé cia dao: D; = 20 mm, L, = L3 = 114 mm, Ly = 179 mm, D, =
20 mm.
Chiéu sau 16: L = 80 mm ( L/D = 5) khoan théng sudt.
Budc tién dao: F = 0.32 mm/vong ( tra bdng 2.33 trang 171, S6 tay
gia cong co).
Vin tdc: v (m/phit)
Vp = 24 m/ph(t ( tra bdng 2.106 trang 215, S6 tay gia cng co).
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Hé s6 phu thudc tudi bén dung cu: K, = 0,85 ( bdng 2.108 trang 216,
S6 tay gia cong co).

Hé s6 phu thudc ti 1¢ chiéu dai cit voi duong kinh: Ks = 1 ( bdng
2.108 trang 216, Sé tay gia céng co).

=>vVv=yv,.K,.K; =24.0,85.1=20,4 m/phl]t
1000.v _ 1000.20,4

d 3,14.20

S6 vong quay truc chinh: S = 324,7 vong/pht.

Chon S =350 vong/phdt.
Doals 20.
Chon dao doa SIGRSTFER/L16 ctia hing Mitsubishi, c6 gan manh

hop kim cing ( dao T06).
oD1 o
/B _x > t
e u-Re/ L o o H1
3° 7‘,3/1_ L1 oD4
\ =

Théng s cua dao: Dy = 20 mm, L, = 30 mm, Ly = 200 mm, F, = 11
mm, H; = 14,6 mm, D, = 16 mm.

Chiéu sau 16: L = 80 mm ( L/D = 5) doa thong subt, doa dat d6 nham
Ra = 1,6 Vi cap chinh xac 9.

Budc tién dao: F = 0,8 mm/vong ( bdng 2.33 trang 171, S6 tay gia

cong co).
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Vian téc v ( m/phut):

v =7 m/phut ( bang 2.109 trang 216, S6 tay gia céng co).
1000.v  1000.7

S6 vong quay truc chinh: S = = 111,4 vong/phut.

Chon S =110 vong/phut.
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[DE CUO'NG CHUO'NG TRINH DAI HOC]

1.3 Chwong trinh gia cong

Toa do cac diém gia cong:

GNHD: Tran Thi Vin Nga
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HO tro 6n tap

Bai tdp lon Gia cong trén may CNC

v |

[DE CUONG CHUO'NG TRINH DAI HOC]

GNHD: Tran Thi Van Nga

120
100
90
85
60 |
50

20

30

50
59

&aa

90

120

140

150

Pi¢m Toa do
gia (mm)
coéng X Y
A 50 115
B 50 120
C 80 120
D 80 130
E 90 130
G 140 80
H 140 70
| 120 50
K 59 50
- N 20 90
M 20 115
P 35 130
Q 50 130
1 -70 -15
2 -100 135
3 -130 -15
4 70 15
5 130 -15
6 70 -45
7 35 -35
8 0 0

Iénh

Dong Chwong trinh gia céng

Gidi thich trwong trinh

NO5 G94 G21 G17 G90

bat don vi mm/p, gia cong trén mat phang xy,

dat toa do tuyét déi

% Chwong trinh phay 2 hoc sdu 10 mm

MO8

N10 MO0O6 TO1 M0O3 S3000

Thay dao 01, quay tryc chinh cling chiéu kim
dong ho toc do 3000 v/p, bat dung dich tudi

nguoi

N15 GO0 X50 Y115 Z5

Di chuyén nhanh dén A véi cao d6 Z5

N16 G43 Z1 HO1

Bu chiéu dai cho dao TO1, chay dao nhanh téi

cao do Z1 so véi gbc phoi
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HO tro 6n tap

[DE CUONG CHUO'NG TRINH DAI HOC]

Bai tdp lon Gia cong trén may CNC

GNHD: Trdn Thi Vin Nga

N20 GO01 Z-5 F0.055; Di chuyén vai tdc do an dao 0.055

N25 G42 Y120 Bu ban kinh phai, dén B

N30 | X80 Pén C

N35 |Y130 DPén D

N40 [ X90 Pén E

N45 G02 X140 Y80 R50 Chay dao theo cung tron nguoc chiéu kim dong
hd dén G

N50 [ G01Y70 Pén H

N55 G02 X120 Y50 R20 Chay dao theo cung tron ngugc chiéu kim dong
ho dén dén |

N60 | GO1 X59 Pén K

N65 G02 X20 Y90 R40 Chay dao theo cung tron ngugc chiéu kim dong
ho dén N

N70 | GO01Y115 Pén M

N75 G02 X35 Y130 R15 Chay dao theo cung tron nguoc chiéu kim dong
ho dén P

N80 G01 X50 DPén Q

N85 |[Y115 DPén B

N90 | G40 Z5 Huy bu dao, di chuyén dén cao do Z5

N95 | GO0 X50 Y115 Z0 Di chuyén nhanh dén A

N100 G14 J1 N1=15 N2=90 Nhic lai dong lénh 15 dén 90

N105 | G00 X0 Y0 Di chuyén nhanh dén gbc O

N110 [G73X-1Y-1 Dbi xtng qua O

N115 G14 J1 N1=15 N2= 100 | Nhic lai dong lénh tir 15 dén 100

N120 G53 M09 M05 Ve diém O cua may, tat nudc tudi ngudi, dung
truc chinh

% Chuwong trinh khoan 27 16 6 chiéu sdu 30 mm
N125 | M06 T0O2 M03 S150 Thay dao TO2 quay truc chinh cung chiéu
MO8 kim dong hé téc do 150 v/p, bat dung dich

tudi ngudi

N126 G43 Z1 HO02 Bu chiéu dai cho dao T02, chay dao nhanh t4i
cao do Z1 so véi gbe phoi

N130 | G99 G83 X-70Y-15Z- | Chu trinh khoan 16 sau 1, toc do an dao 0.05

30 R3 Q11 F0.05

N135 |[G91Y30L5 bit toa do tuong doi, khoan ddy 1 doc truc
Y

N140 | X-30 Khoan 16 2

N145 |Y-30L5 Khoan day 2 doc truc Y

N150 | X-30 Khoan 16 3
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Bai tdp lon Gia cong trén may CNC

[DE CUONG CHUO'NG TRINH DAI HOC]

GNHD: Trdn Thi Vin Nga

N155 |Y30L5 Khoan day 3 doc truc Y
N160 G90 X70 Y15 bit toa do tuyét ddi, khoan 16 4
N165 G91 X30 L2 bat toa d6 twong doi, khoan day 4 doc truc
X
N170 [Y-30 Khoan 15 5
N175 | X-30L2 Khoan day 5 doc truc X
N180 [Y-30 Khoan 15 6
N185 | X30 L2 Khoan day 6 doc truc X
N190 | G80 G90 G53 M09 Huy chu trinh khoan, dit toa do tuyét doi, ve
MO05 géc O may, tat dung dich tudi ngudi, dirng
truc chinh
% Chwong trinh khoan 3 16 8 chiéu sdu 50 mm
N195 | M06 TO3 M03 S100 Thay dao T03, quay truc chinh cung chiéu
MO8 Kim dong ho voéi tbe do 100v/p, bat dung
dich tudi ngudi
N196 G43 Z1 HO3 Bu chiéu dai cho dao T03, chay dao nhanh téi
cao do Z1 so véi gbc phodi
N200 G99 G83 X35 Y-35Z- | Chu trinh khoan sau 16 7 véi toc do an dao
50 R4 Q18 F0.21 0.21
N205 |[G91 X35Y-35L2 bat hé toa d6 twong o1, khoan day 7 hop
truc X 45 do
N210 [ G80 G53 M09 M05 Huy chu trinh khoan, vé goc O cia may, tac
dung dich tudi ngudi, dung truc chinh
% Chwong trinh taro ren 316 8 chiéu sdu 35 mm dat 16 10
N215 | M06 T04 M03 S450 Thay dao T04, quay truc chinh cung chiéu
MO8 kim dong hé véi toc d6 450 v/p, bat dung
dich tudi ngudi
N216 G43 Z1 HO4 Bu chiéu dai cho dao T04, chay dao nhanh t&i
cao d Z1 so véi gbe phoi
N220 | G99 G84 X35Y-35Z- |Rutdao lén cao do R, cat ren, dung truc
35 R3 P1500 FO0.6 chinh day ren 1.5 gidy, toc do an dao
0.6mm/p
N225 | G91 X35Y-35L2 Dit toa do twong doi, cat ren diy 7
N230 [ G80 G53 M09 M05 Huy chu trinh taro ren, vé goc O cua may,
tat dung dich tudi ngudi, ding truc chinh
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HO tro 6n tap

Bai tdp lon Gia cong trén may CNC

[DE CUONG CHUO'NG TRINH DAI HOC]

GNHD: Tran Thi Vin Nga

% Chwong trinh khoan 116 20 thdng suét & giita
N235 | MO06 T05 M03 S350 Thay dao TO05, quay truc chinh cung chiéu
MO8 kim dong hé véi toe 6 350 v/p, bat dung
dich tudi ngudi
N236 G43 Z1 HO5 Bu chiéu dai cho dao TO05, chay dao nhanh téi
cao d Z1 so véi gbe phoi
N240 [G99 G83 X0 YO0 zZ-85 | Chu trinh khoan 16 sau, rat dao 1én cao d0 R
R3 Q44 F0.32 khi két thuc chu trinh khoan, toc d6 an dao
0.32mm/p
N245 | G80 G53 M09 M05 Huy chu trinh khoan, vé goc O ctia may, tit
dung dich tudi ngudi, ding truc chinh
% Chwong trinh doa 1 16 20 thong suét ¢ giia
N250 | MO06 T06 M03 S110 Thay dao T06, quay truc chinh cuing chiéu
MO8 kim dong ho véi tée 6 110 v/p, bat dung
dich tudi ngudi
N251 G43 Z1 HO6 Bu chiéu dai cho dao T06, chay dao nhanh t&i
cao d Z1 so voi gbc phoi
N255 G99 G82 X0 Y0 Z-85 Chu trinh doa 16, rat dao 1én cao do R khi
R3 P1500 FO0.8 két thiic chu trinh doa, ding truc chinh ¢ day
15 1.5 gidy, toc d6 an dao 0.8 mm/p
N260 | G80 G53 M09 M05 Huy chu trinh doa, vé goc O cua may, tit
dung dich tudi ngudi, dung truc chinh
N265 | M30 Dung chuong trinh
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[DE CUONG CHUONG TRINH DAI HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

IL. Lap trinh trén may tién

Kich thuéc cua chi tiét gia cong:

130

w
e
Q <
=
3x4
R15
Yéu cau:

Tién chi tiét dat kich thudc tir phdi ban dau.

2.1 Trinh tw gia cong
1. Tién mit dau ( dao TO1).
2. Tién tho dat kich thudc gan kich thudc yéu cau ( dao TO1).
3. Tién tinh dat kich thudc yéu cau (dao TO1).

4. Tién ren, stt dung dao tién ren ( dao T02).



[DE CUONG CHUONG TRINH DAI HOC]
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[DE CUONG CHUONG TRINH DA HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

2.2 Tinh toan ché do cat
Tién mdt dau

Chon dao tién mit ddu SDJCR12CA11 cua hdng Mitsubishi, ¢6 gin

manh hop kim cimg ( dao TO1).
H1
e
3 m
- A
= @o S3 S2 20°
Re | 93 St
H2 L1

Théng sé cua dao: H; = 15,5 mm, B = 16 mm, Ly = 55 mm, S; = 22
mm, S, =8 mm, S3=2 mm, S, =6 mm, H, =12 mm, F; = 20 mm.

Budc tién dao: F = 0,75 mm/vong ( bang 5-60 trang 52, Sé tay
CNCTM tdp 2).)

Van toc: v = 188 m/phat ( bdn% 5-64 trang 56, S6 tay CNCTM tdp 2).
1000.v 1000.188

S6 vong quay truc chinh: S = = 598 vong/phdit.
.d 3,14.100

Chon S = 600 vong/phdt.
Tién thé

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

Ché do cat giéng véi khi tién mat dau.
Tién tinh

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

Tién tinh dat d6 nham bé mat R, = 2,5.

Budc tién dao: F = 0,3 mm/vong ( bang 5-62 trang 54, Sé tay
CNCTM tdp 2).
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[DE CUONG CHUONG TRINH DAI HOC]

Bai tdp Ién Gia cong trén may CNC GNHD: Tran Thi Vin Nga

Vian tdc cat: v = 260 m/phut ( bang 5-64 trang 65, S6 tay CNCTM tip

2).
£ s , 1000.v  1000.260 . .
S0 vong quay truc chinh: S = =2177,9 vong/pht.
d 3,14.38
Chon S = 2200 vong/phut.
Tién ren

Chon dao tién ren MMTER1616H16-C caa hang Mitsubishi, c6 gan
manh hop kim ctrng ( dao T02).

F1

1.5°4 £

A L1

=

H2

Thong s cua dao: Hy = 16 mm, B = 16 mm, L, = 100 mm, L, = 25
mm, H, = 16 mm, F; = 20 mm.

Budc tién dao: F = 0,6 mm/vong ( bang 2.26 trang 192, S6 tay gia
cong co)

Van tdc cat: v ( m/phut).

Vo = 16 m/pht ( bang 2.144 trang 227, S6 tay gia cong co).

Ko = 0,9 (bdng 2.145 trang 227, S6 tay gia cong co).

=>V=v,.Ky, =16.0,9 = 14,4 m/phut.
1000.v _ 1000.14,4

d 3,14.48

S6 vong quay truc chinh: n = 95,5 vong/phit.
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[DE CUONG CHUO'NG TRINH DAI HOC]

Bai tdp lon Gia cong trén may CNC

Chon S =100 vong/phdt.

2.3 Chwong trinh gia cong

Toa do cac diém gia cong:

GNHD: Tran Thi Vin Nga

I x
130
a0
| 70 o
25
13 ‘ A
T T T T T T b s
12 1;\ |
10 ¢ 7 ° 6 :
8 5 _
9 4 3 |
S 3 2 »:
S == 2 o 2
R I Rk SR S
S |
|
INR15
3x4 |
R15 |
ffffffffffffffff |
-2
biém Toa do biém Toa do
gia (mm) gia (mm)
cong X Z cong X Z
S 50 5 7 48 -65
1 0 0 8 38 -70
2 10 0 9 38 -90
3 40 -15 10 60 -90
4 40 -25 11 90 -105
5 42 -25 12 90 -130
6 48 -28 13 100 -130
S’ 120 15 1 -4 0
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[DE CUONG CHUO'NG TRINH DAI HOC]

Bai td@p lon Gia cong trén may CNC

GNHD: Tran Thi Vin Nga

Dong lénh Chuwong trinh tién Gidi tich chwong trinh

NO5 G95 G21 G18 G90 Pit don vi mm/vong, gia cong trén mat

phiang XZ, chon hé toa do tuyét d6i
% Tién mat diu

N10 M06 T01 M04 S600 M08 Thay dao TO01, quay truc chinh nguoc
chiéu kim ddng hd voi van toc 600v/p, bat
dung dich tron ngudi

N15 G00 X12 720 Di chuyén nhanh dén S’

N20 X100 Z10 Pén S

N25 G01 Z0 Di chuyén véi toc do cét dén toa do Z0

N30 X-4 Pén 1’

N35 G00 X100 Z10 Di chuyén nhanh dén S

% Tién thé (tién hwong kinh)
N40 G72 W7 R3 Chu trinh tién tho
N45 G72 P50 Q110 U2 W2 F0.75 | Chu trinh tién thé bit dau cau 1énh 50 két
S600 thiic cau lénh 110, toc do cat 0.75mm/v

N50 G00 X0 Z0 Di chuyén nhanh dén 1

N55 G01 X10 Di chuyén véi tbc do chay dao dén 2

N60 G03 X40 Z-15 R15 Chay dao theo cung tron ngugc chiéu kim
ddng ho dén 3

NG5 G01 Z-25 Di chuyén thiang dén 4

N70 X42 Pén 5

N75 X48 Z-28 Pén 6

N80 Z-65 Pén 7

N85 X38 Z-70 Pén 8

SVTH: Nguyén Vin Long _ Lép Co di¢n tiv K47 43




HO tro 6n tap

[DE CUONG CHUO'NG TRINH DAI HOC]

Bai tdp lon Gia cong trén may CNC

GNHD: Trdn Thi Vin Nga

N90 Z-90

Pén 9

N95 X60

DPén 10

N100 G03 X90 Z-105 R15

Chay dao theo cung tron ngugc chiéu kim
d6ng ho dén 11

N105 G01 Z-130

Di chuyén thang dén 12

N110 X100

Pén 13

% Tién tinh

N115 G70 P50 Q110

Chu trinh tién tinh tir dong 1énh 50 dén 110

N120 GO0 X120 Z15

Di chuyén nhanh dén S’

N125 G53 M05

Vé gdc O ciia mdy, dimg truc chinh

N130 MO1

Dung chuong trinh ¢6 diéu kién

% Tién ren M48x1.5

N135 MO06 T02 S100 M04

Thay dao T02, quay truc chinh nguoc
chiéu kim ddng hd vai toc do 100v/p

N140 GO0 X120 Z-20

Di chuyén nhanh dén toa d6 X120 Z-25

N145 X44

Pén toa d6 X44

N150 G33 Z-75 K1.5

Chu trinh tién ren v6i bude ren 1.5mm

N155 GO0 X54

Di chuyén nhanh dén toa d6 X54

N160 Z-20

Pén toa dd Z-20

N165 X42

DPén toa do X42

N170 G33 Z-75K1.5

Chu trinh tién ren véi bude ren 1.5mm

N175 M09 G53 M05

Tat dung dich tron ngudi, vé gbc O cua

may, dung truc chinh

N180  [M30 Két thuc chuong trinh
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