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MO DAU

1. Tinh cap thiét caa dé tai

Khoa hoc ki thuat ngay nay ngay cang phat trién, mot trong nhitng thanh
tuu tién bo cua khoa hoc ki thuat 12 qué trinh tu dong hda san xuat. Trong day
chuyén san xuat chi tiét thi may diéu khién s6 CNC déng mot vai trd rat quan
trong. St dung may diéu khién sé cho phép giam khéi lugng nguyén céng, nang
cao do chinh xac gia cdng, rdt ngan duoc chu Ky san xuat va nang cao hiéu qua
kinh té. Vi vay rat nhiéu nudc trén thé gioi da va dang str dung rong rai cac may
diéu khién sb vao linh vuc co khi ché tao. Viét Nam 14 mot nude dang trén con
duong hoi nhap, co khi hoa hién dai héa, vi vay viéc tng dung cac may diéu
khién sb vao trong san xuat 1a diéu tat yéu.
2. Muc dich nghién ctu cia dé tai

Pé sir dung cac may diéu khién sé ¢6 hiéu qua, nguoi 1am cong nghé phai
biét 1ap quy trinh cdng nghé cho ting chi tiét, phai biét tinh toan cac thdng s6
cdng nghé, con can phai c6 kha nang 1ap trinh nhanh chong va chinh xac. Ngoai
kha nang 1ap trinh thi cong, ngudi 1ap trinh con phai biét sir dung cac phan mém
trén may tinh dé lap trinh gia céng cho nhitng vat phuc tap hon. Dé tai gisi thiéu
cach sir dung phan mém NX dé 1ap trinh gia cdng va rat ra mot sé két luan khi
gia cong nham nang cao chat lugng bé miat gia cong.
3. Pdi twong va pham vi nghién ciru

Do thoi gian ciling nhu kha nang thuc hién c¢6 han, dé tai tap trung di vao
nhiing ndi dung co ban sau:
-Gidi thiéu va nghién ctiu sir dung phan mém NX
-Nhiing nhiém vu ma nguoi lap trinh can phai lam
-Céac két luan rat ra khi sir dung phan mém tién ich nay

Pé tai tap trung di vao gia cong trén may phay CNC va cac két luan nay duoc

ap dung cho lap trinh khi phay céc chi tiét phay. Dé tai con di 1ap trinh cho mot
sb céc bai tap trong hoc phan CONG NGHE CAD-CAM, CAD/CAM-CNC va
GIA CONG KY THUAT SO



4. Phwong phap nghién ctiru
Dé tai 4p dung phuong phap nghién ctu ly thuyét két hop véi thuc hanh

5.'Y nghia khoa hoc va thuc tién cia dé tai
Pé tai da di vao linh vuc phat trién tat yéu cia nganh co khi Viét Nam
Pic biét trong giai doan hoi nhap véi thé gidi do 1a cong nghé tu dong hoa va
trién khai tng dung cdng nghé va phan mém mai.
Pé tai dong gop mot phan quan trong trong cong tac giang day hoc phan
CONG NGHE CAD-CAM, CAD/CAM-CNC va GIA CONG KY THUAT SO
cho sinh vién nganh k¥ thuat n6i chung. Bé tai cung cap nhiing thong tin bo ich

cho cac giang vién thuoc bd mén Cong nghé - Vit liéu trong giang day



Chwong 1: NHUNG KHAI NIEM CO BAN VE
GIA CONG CAT GOT

1.1 Khéi niém vé phwong phap gia cong cat got

Phuong phép gia cong cit got 1a phuong phap gia cong rat phd bién trong
nganh co khi. Qué trinh cat got kim loai 1a qua trinh cat bo di mot 16p kim loai
thira goi 1a luong du gia cong co khi, dé tao ra chi tiét theo yéu cau cho truéc vé
hinh dang, kich thudc, vi tri twong quan giira cAc bé mit va chét lugng bé mat
theo yéu cau cua chi tiét. Bé tao ra dugc nhing chi tiét ngay cang hoan hao va
nén co khi ché tao ngay cang phat trién, chling ta can phai hiéu biét vé qua trinh
cit got, va ang dung tét nhitng két qua nghién cau vé cit got.
1.2 Mot s6 phwong phap gia cong cit got

1.2.1 Phan logi theo chat lwong bé mat gia cong
-Gia cong tho;

-Gia cong ban tinh;
-Gia cong tinh;
-Gia cong bong.

1.2.2. Phan logi theo may gia cong
-Gia cong trén may tién;

-Gia cong trén may phay;
-Gia cong trén may khoan;
-Gia c6ng trén may bao;
-Gia cong trén may xoc;
-Gia cong trén may mai;

1.2.3 Phan logi theo bé mat gia cong
-Gia cong mat phang;

-Gia cong mat nghiéng;
-Gia cbng mat cong;
-Gia cong mat truy;

-Gia cong 19;



-Gia cbng ranh;

-Gia cbng cac bé mat dinh hinh:

Viéc lua chon phuong phap gia cong nao phu hop véi bé mat chi tiét can
gia cong nao Ia rat quan trong, vi vay can phai nam rd kha nang cong nghé cua
ting phuong phap.

Vi du: Tién c6 thé gia cong duoc nhiéu dang bé mat caa cac chi tiét tron
xoay, bao gom ca cac chi tiét dbi xing va khong doi xung
- C4c chi tiét tron xoay dbi xtng: cac loai truc nhu truc tron, truc bac, truc con,
truc dinh hinh, mat dau, bac, puli. ...

- Céc chi tiét khong ddi xung: Cac chi tiét léch tdm, mat dinh hinh, éng néi,

N T @'“

khép néi....

Hinh 1.1. So d6 tién mit try
Phay c6 thé gia cong duoc rat nhiéu dang bé mat, nhiéu loai chi tiét: mat
phang. mit nghiéng, cac loai mit cong, gia cdng ranh then, then hoa, gia cong

cac bé mat dinh hinh nhu banh ring, cam, xoan, long khudn, gia cong 15...
n \[5 ;/
-

Hinh 1.2. So d6 phay mat phang




1.3. Cac bé mit dwoc hinh thanh trong qua trinh gia cong

Khi thuc hién qua trinh cit got trén chi tiét s& hinh thanh ba bé mat c6 dic
diém, tinh chat khac nhau. Vi du xét tai mot thoi diém nao dé trong qua trinh gia
cong tién ba bé mat 6 duoc thiy nhu sau:
-B& mit s& gia cong: La bé mit cua phdi ma sau do theo quy luat chuyén dong
ctia qua trinh cat, dao s& cit dén. B& mat nay co tinh chét co 1y cia bé mat phoi
-Bé mat dang gia cong : La bé mat dang thuc hién qué trinh gia cong cat got, dao
dang truc tiép thuc hién qua trinh cat di mot luong du gia cong co khi tao thanh
phoi.
-Bé mit da gia cong : La bé mat trén chi tiét, khi d6 dao da cat qua .B& mat nay
phai dat yéu cau ky thuat vé do chinh xac va do bong bé mat. Bé mat nay co tinh

chat co tinh chinh 1a két qua ctia nhitng qua trinh co 1y trong qué trinh cat dé lai

Hinh 1.3. Cac bé mat khi gia cong

1.4. Céc chuyén ddng trong qué trinh cit got
Trong qué trinh gia cdng kim loai bang cat got, cac chuyén dong co ban la
chuyén dong tao ra qla trinh cat got, hinh thanh ra cac bé mit gia céng cua chi
tiét, co thé phan ra t hanh:
- Chuyén dong chinh: 1a chuyén dong truc tiép tham gia vao qué trinh cét

got dé tao ra phoi, chuyén dong nay tiéu hao ning luong la 16n nhat, chuyén



dong chinh c6 thé 1a chuyéndong quay tron (khi gia cong tién, phay, mai ...), c6
thé 1a chuyén dong thang (khi gia cdng bao, xoc, chubt...).

- Chuyén dong chaydao: 1a chuyén dong dé tiép tuc hoan thanh hét qua
trinh cit, c6 thé 1a chuyén dong liéntuc ( khi gia cong tién, phay, khoan, mai ...),
c6 thé 1a chuyén dong giandoan ( khi gia cong bao, xoc ...)

- Chuyén dong phu la chuyén dong khdng truc tiép tham gia vao qué trinh
cit got, két hop vai 2 chuyén dong trén thuc hién toan bo qué trinh

Nhu vay bé mit gia cong dugc hinh thanh 1a quy tich tong hop cua
chuyén dongchinh va chuyén dong chay dao. Con chuyén dong phu két hop véi
chuyén dong gay ra qué trinh cit got dé hoan thanh qua trinh hinh thanh san

pham.
n

EB(
\/7\

—
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Hinh 1.4. Céc chuyén dong khi gia cong

1.5. Mt s6 loai dung cu cat
Khi phay thuong st dung cac loai dao:
- Dao phay rang thang, xoin , nghiéng
- Dao phay mat dau
- Dao phay dia
- Dao phay dia cat dit
- Dao phayngon
- Dao phaygéc
- Dao phay dinh hinh
- Dao phay diamodun
- Dao phay lanrang



Mot sb loai dao tién:

@@q}l wl\ﬁ@ @%m (Pl\[?(p
[1] [2] (3]

[4] [5]
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[6] [7] (8] [] [10]

[1]. Dao tiénphai dauthang
[2]. Dao tiéntrai dau thang
[3]. Dao tién phai dau cong
[4]. Dao tiéntrai dau cong

[5]. Dao tiénren: € = 55°, 60°
[6]. Dao tiéntinh (rong ban)

[7]. Dao tién cit dut phai
[8]. Dao tiéncat dut trai
[9]. Dao tién 15

[10]. Dao tiéndinh hinh
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1.6. Ché dé cat trong gia cong cit got kim loai

Ché a6 cat got trong gia cong kim loai 1a yéu té anh huong rat quan trong,
n6 quyét dinh dén chit luong, yéu cau ki thuat san pham va ning suat khi gia
cong . Néu ché do cat khdng hop Iy s& dan dén chat lugng san pham thap khdng
hodc chua dat yéu cau k§ thuat, ning suit khdng cao, tham chi khong thé thuc
hién dugc qué trinh cit got, 6 thé 1am pha huy dung cu, trang thiét bi...

Cac thdng sé ché docit bao gom c6: chiéu sau cat(mm), toe d6 cat(m/ph)
va lugng chay dao(mm/vong)

Viéc xac dinh ché docat 1a mot cong viéc hét siac phic tap, doi hoi ngudi
lam cong nghé phai ¢ von kién thic viing chic vé cac phuong phap gia cong,
hé théng cong nghé hién cdé dié 6 u chinh cho phil hop.

Ché docét trén cac may cong cu cha yéu phu thudc vao cac yéu té sau:

- B cungviing cua cac may gia cong;

- b6 ctingviing caa do ga;

- Bo cangvimg va co tinh ctia dung cu cét ;

- b6 cungviing cua phodi va co tinh vat liéu cua phoi;
- Ché d6 1am tronngudi trong qua trinh gia cong.
Cac thongsé cong nghé cua ché do cat:

1.6.1. Chieu sau catt (mm) ‘
La khoang cach gitra bé matda gia cong va beé matchwa gia cong do theo
phuong tieén dao.

- Khi tién:

t= D—_d[mm]

D: Puong kinh khi chua cét, d: duong kinh sau khi cat
- Khi phay:
t=H-h[mm]
H: Chiéu day khi chua gia céng
H: Chiéu day khi di gia cong

11



Khi t cang 16n, ning suét cit ting 1én nhung ting qua trinh mai mon dao
lam ting d6 nhap nhd bé mat. Chi tién hanh gia céng vai chiéu saucat Ion khi
gia cong tho.

1.6.2. Luwong chaydao s (mm / vong) 7 ,
La khoang cach gitra hai vi tri cia mot diém trén ludi catchinh sau mot

vong quay cua truc chinh.

Hinh 1.6. Luong chay dao dugc xac dinh khi tién
Khi xac dinhS lam theo cac budc:
-Tinh S theo strc bén than dao: ta duocS;
-Tinh S theo strc bén co ciu chay dao: ta duogcS,
- Tinh S theo d¢ cimg vimg chi tiét gia cong: ta dugcSs
Sau khi tinh Sy, S,, S; ta chon gié tri nhé nhat caa lugng chay dao va dit 1a S=
Smin, Dua vao thong s may Sy, 1a lwong chay dao cua may, chon S, < S;

1.6.3.Téc do cat 9 , q
La quang duong ma mot diém cua dao trén ludi cat chinh dich chuyén

dugc trong mot donvi thoigian tinh twong ddi so véi phéi.Téc do cat 1a mot
trong nhiing yéu té quan trong quyét dinh dén luc cit, nhiét cat, céng suat cit,

nang sut cat va chat luong bé mat gia céng

Khi tién:
- D: 1a duong kinh phoi tai diém dang xét [mm].

- n: 1 s6 vong quay cuaa phdi [v/ ph].

12



Khi phay : -D 1a duong Kinh cua dung cu cat
- n: 1 s6 vong quay truc chinh [v/ ph].

Tur lwong chay dao S, sau khi tinh Vcat, véi D 1a duong kinh phai, ta tinh sé

N , 1000w N a /
vong quay truc chinh n, = TD". Chon vong quay thuc trén may : Ny < Ny < Ny,

néu n, &~ Ny thi ta chon n = nyy.

Néu n; &~ Npy, thi ta chon n = Ny, nhung giam di mot cap caa lugng chay dao
dén S',, va so sanh tich s S .Nmy VA Sy.Nimi. Néu tich ndo 16n hon thi lya chon
s vong quay va luong chay dao dé dé dam bao thoi gian gia cong co ban nho

nhat.

13



Chwong 2: UNG DUNG CAD/CAM TRONG GIA CONG CAT GOQT
TREN MAY CONG CU CNC
2.1. Khéi niém vé may cong cu CNC

May cong cu CNC la may gia cong cat got ( tién , phay...) hoat dong theo
cac chuong trinh duoc l1ap véi cac ngdn ngir xac dinh va sir dung bo diéu khién
sb bang may tinh.

2.2. Cac dac trung cua may CNC
So sanh véi may cong cu thuong thi may cong cu CNC ¢d mét s6 wu diém sau
-Tinh ty dong hoé cao:

- Lam viéc hoan toan ty déng theo mét chirong trinh diéu khién

- CO thé tw déng cdp nhdt duoc cac thdng sé cong nghé, cac yéu té dung
cu gia cong

- Tw dong kiém tra va diéu chinh cac yéu té cong nghé
-Tinh linh hoat cao thé hién &

- Khd nang thay déi dung cu gia cdng rat nhanh, dung cu dwoc gé trén 6
tich lity, do dé khi gia céng khéng mdt thoi gian thay dao.

- Bé nhé ciia mdy tinh heu triv dwoc rat nhiéu cdc chwong trinh gia céng
tir 1 dén 999 chirong trinh.

- Khd ndng tim kiém cdac chwong trinh rdt nhanh do dé khéng can san
Xudt chi tiét du trir ma chi cdn leu triv chwong trinh gia céng.

- Tinh toan tw déng cac toa dé gia céng bang cdc chirong trinh gia cong
phu hop va hién nay dang dung.

- Tinh tap trung nguyén cong cao:

Trong mét lan ga co thé thuc hién nhieu nguyén céng khac nhau nho 6
tich luy dao rdr da dang va c6 so lwong cao c6 thé 1én téi hang tram dung cu
trong 6 tich Ly, do do sé tang néng sudt va chat heong.

- Chat luong va do chinh xac cua san pham cao: nho sir dung cac dong co va bd

truyén dan chit lugng cao

14



Truyén ddn trong NCM dwoc thuc hién nho b vit me - dai éc - bi. S
dung bi trong vit me-dai éc-bi dé khir dé ro nén tao dg chinh xac dich chuyén
cao 1/1000 mm.

Péng co cia may NC: Si dung cac loai dong co Servo xoay chiéu c6 thé
diéu chinh v cap téc d6.Mai mét chuyén dong ding mét dong co riéng biét
-May NC ¢6 nang suit cao:

- Gia c6ng trén may CNC c6 thé gidm tdi da thoi gian phu ciia may.

- Ché d¢ cat trén may CNC luén diroc thuc hién véi ché dé cat toi wu.

- Kha ndng xit i ciia mdy NC cao hon rat nhiéu so véi may cong cu théng
thuong.

- Do ché dé cat t6i wu va kha ndang béi tron lam mat tét nén tudi the cua
dung cu cat dat toi da.

- Hiéu qua kinh té ky thuat cao

Tuy nhién :

- Gi& thanh cua may cao hon nhiéu so véi may cong cu thong thudng

- Chi phi lap dat va dich vu bao dudng phuc tap

- Pao tao nguoi diing may phac tap, thoi gian dao tao 1au, nén thay thé nguoi
dang may kho khan.

2.3. Hé truc toa do trén may CNC

- Pé thyc hién diéu khién:

+ Xdc dinh cdc diém chudn cia may gia cong

+ H¢é toa do cua may gia céng
Hé toa d6 trén may CNC: Hé toa do Oxyz

- Truc z : phuwong cua truc Z song song voi phuong cua truc chinh may.
Chiéu dwong ciia truc z qui wéc hudng tir phéi dén ban ga dung cu cat

- Truc X : Phuong cua truc x vudng goc vdi truc z, trung voi phuwong mét
chuyén déng tinh tién cia ban may. Chiéu dirong truc x theo chiéu phéi di xa
khdi dung cu cat.

- Truc y : truc thit hai c6 phwong vubng goc véi truc z, chiéu dwoc xac

dinh theo quy tdc ban tay phdi: Pat ngon tay giira cua ban tay phdi theo chiéu
15



cua truc z thi ngon tay cai sé tré theo chiéu dirong ciia truc X va ngon tay tré sé

chi theo chiéu dwong ciia trucy

+Z +Y

+ X

Hinh 2.1. Xac dinh hé truc toa d6 trén may CNC
2.4. Cac diém chuan trén may CNC:

- Piémgdc ctia may (M): 1a diém détir d6 ta co thé xac dinh khoang céch
tir vi tri ban dau ciia may dén chi tiét gia cong. Biém M cia may do nha san xuat
may quy dinh. C6 thé tu dong quy vé gbc ciia may bang cac lénh phi hop.

- Piémchuan cua may (R): dung dé xac dinh tat ca cac vi tri con lai trong
khong gian lam viéc ciia may, R dugc nha san xuat may c6 dinh

- Biémchuan cua dao (T): 12 vi tri ban dau cua dung cu cit trude khi dich
chuyén dén vi tri gia cong, do nha san xuat may quy dinh va tu hoi vé bang cac
Iénh phu hop

- biémchuan cua chi tiét (W): 1a diém dé xac dinh toa d6 cua cac diém
thuoc bién dang gia cong, do nguoi lap quy trinh cong nghé quy dinh, né thay
d6i theo yéu cau céng nghé.

- Piémchuan lap trinh (P): 1a diém dung dé xéac dinh tat ca cac vi tri cua
chi tiét, tir d6 tao ra duoc dix liéu hinh hoc cua chi tiét,dua trén dit liéu hinh hoc
d6 dé lap trinh,diém P do ngudi lap trinh quy dinh.

2.5. Cac dang diéu khién trén may CNC

2.5.1. Piéu khién diem - diém: 7 ‘ ,
Chi can khai béo dir liéu céc toa do diem, khong can khai bao den di liéu

quy dao. Dung dé gia céng céc dang 15 trén may CNC.
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Hinh 2.2. biéu khién diém - diém trén may CNC

2.5.2.Diéu khién doanthang
Lua chon di dao theo phuong cua truc toa do song song vai cac truc do do

may khong can noi suy

N

!

O

~ Hinh 2.3, Bidu khién doan thing trén may CNC
2.5.3.Dieu khien theo bién dang Contour ,
Thuc hién ndi suy bang cach, khi ham bién dang I6n hon bac nhat bé noi

suy s& chia bién dang ra thanh vé sb doan ngan, mdi doan nay coi 1a mot doan
thang, khi d6 bién dang dugc chia thanh cang nhiéu doan thi duong cong cang
tron.
Khi ndi suy, van tdc tic thoi theo cac truc toa do 1a khac nhau. Trong may
CNC céc truc truyén dan déu c6 dong co riéng biét (Vy = Vy).
y

Vyv

Vx

X

@)

Hinh 2.4. Biéu khién Contour trén may CNC
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2.6. Lap trinh vat lam cho may NC

Lap trinh vat lam cho may NC la mét quy trinh ma trinh tu cac budc gia
cong ¢ trén may NC s& duogc thiét ké va lap thanh tu liéu theo mot quy cach
riéng. Co 2 phuong phap 1ap trinh vat lam la Iap trinh thu cong va lap trinh cé
may tinh tro gidp

2.6.1.Ldp trinh thu cdng , , ,
Nguoi van hanh g truc tiép ban thao chuong trinh viét tay vao thiét bi

duc bang. Dé chuan bi mot chuong trinh vat 1am kiéu tha cong, nguoi 1ap trinh
viét cac Iénh cit got theo mot dang dic biét goi 1a ban thao Iap trinh vat lam.
Cac lénh d6 phai dugc chuan bi rat chinh xac. Ban thao chuong trinh thé hién
duoc vi tri tuong ddi gitra dao va phdi, théng sé ky thuat nhu toc do cat, luong
chay dao, cac lénh chuan bi, cac 1énh phu trg...N6i chung phuong phap 1ap trinh
thu c¢éng thich hop véi nhitng vat 1am khdng qué phuac tap ma c6 nhiéu 15 can
gia cong. Con cac nguyén codng cét got theo dudng bao phirc tap thi thich hop
véi lap trinh ¢ may tinh tro gidp

2.6.2. Lap trinh vat lam c6 may tinh tro giup o
O nhiéu nguyén cong phuec tap thi lap trinh thu cdng khé khan va dé mac

i, khi str dung phan mém trén may tinh sé& hiéu qua hon
Nhiém vu cua nguoi lap trinh;
- Xac dinh dir liéu hinh hoc cua vat lam
- Xac dinh trinh tu cac nguyén cong
- Chon duoc céc loai dao phu hop véi cac dang gia cong
- Xac dinh dugc cach vao dao va duong di dao phu hop
2.7. Nhirng thong so khi sir dung phan mém CAM
2.7.1.Thong sé vé phoi
- Chon kich thuéc phoi
- Luong du gia cng [mm]
- Loai vat liéu phoi
2.7.2.Théng sé gia cong
- Gia cbng thé
- Gia cbng ban tinh
18



- Gia cbng tinh

- Gia cdng bong

- Phuong phéap phay thuan
- Phuong phép phay nghich
- Phay thang

- Phay déc

- Phay xo0an

- Phay bién dang

- Phay bé mat

- Tién mat tru

- Tién mat cbn

- Tiénren

- Thiét ké quy dao cat va quy dao chay khong tai
- Mt phang gia cong
- Mit phang an toan
- Mt phang I0i dao

2.7.3.Thdng s6 veé ché dg cat
Toc @6 cat [m/phut]

-Tbc do vong quay truc chinh [vong/phit]
Luong chay dao :
- Téc @6 chay dao theo 2 phwong X va Y [ mm/phut]
- Toc d6 chay dao theo phuong Z [mm/phut]
Chiéu sau cat t:
- Chiéu sau an dao [mm]
Ché d6 bdi tron lam mat

2.7.4.Thong sé vé dao ‘
- Chon loai dao phu hop véi bé mat dinh gia cong

- S hiéu dao tuong thich
- Két cu va thdng sb hinh hoc bo phan cit cua dao
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Tool Shank Holder Maore

D—p—+*—R1

Dimensions A
(D) Diameter
(R1) Lower Radius
(B) Taper Angle
(A) Tip Angle =
(L) Length
(FL) Flute Length
Flutes I:l
Description v
MNumbers v
Offsets hd
Information v
Library v

Hinh 2.5. Vi du théng s hinh hoc dao phay ngon.

2.7.5.Thong s6 do ga kep
- Kiéu ga kep \
- Hinh dang, kich thudc do ga kep

Hinh 2.6. Vi du mét s kiéu ga kep
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Chuong 3. UNG DUNG PHAN MEM NX TRONG GIA CONG CAT
GOT TREN MAY CNC
3.1. Gigi thiéu phan mém NX
O Viét Nam, hién nay st dung mot sé céc phian mém gia céng nhu
MasterCam, Proengineer, Catia, Cimatron, Unigraphics...
Pbi véi phan mém Unigraphics duoc phét trién boi céng ty Siemen PLM
Software cua tap doan Siemen. Pay 1a mot phan mém bac cao bao gédm nhiéu
module nhu:
Gateway: Cho phép ma file part va 1am mot s6 thao tac co ban.
Model: tao dung mé hinh vat ran, bé mat va dudng cong.
Assembly: Lap rap cac md hinh b phan cuaa vat ran, bé mit va duong cong
thanh maot khéi tong thé.
Drawing: Tao ban v& 2D cua vat ran, sir dung bé mat va cac tiy chon
dudng cong.
Simulation: Phén tich CAE
Manufacturing: Tao cac chuong trinh gia cong cho may NC.
Inspection: Kiém tra
Machatronics Concept Designer: M0 phong dong va dong luc hoc
Ship Structures: Thiét ké tau thay
Line Desingner: Thiét ké hé théng duong 6ng
Trong phong may tinh cua trung tdm thuc hanh - thi nghiém cia Vién Co
khi c6 trang bi phan mém Unigraphics NX8.5 v&i module lap trinh gia cong.
Lap trinh gia cong trén NXCAM c6 nhiéu wu diém: D& dang trong thiét lap
chuong trinh, t6i vu duong chay dao, c6 hd trg Machine Tool Simulation gidp
mb phong qué trinh gia cong tir d6 chung ta s& kiém soat duoc cac van dé gap
phai khi gia cong.
3.2. Nhitng van dé can nim dwoc khi sit dung NXCAM
Nguoi sir dung NXCAM can hiéu rd cac kién thic sau:
3.2.1. Thiét ké dwong chay dao
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- Puong dao kiéu zig-zag

- bi dao tir trong ra

- bi dao tir ngoai vao

3.2.2. CAc kiéu vao dao va ra dao

- Vao dao va ra dao tuy dong
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- Vao dao va ra dao c6 diéu khién: Xac dinh cac diém vao dao va ra dao bao
gom:

- From point: Biém khoi dau (G0)

- Start point : Diém xuat phét (G1)

- Return point: Biém két thic (G0)

- Go home point: Diém tré vé (két thiic chuong trinh)

om piont

Start piont

- Vao dao véi bién dang 1a duong thang
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- Vao dao vai bién dang 1a duong cong

3.2.3. Cac mgt gia cong 9
Mill planar: Gia cOng mat phang

Zlevel profile: Gia cdng ving thanh dbc

Fixed contour: Gia cong bé mat cong thoai c6 gidi han gia cdng bang bién dang
phang

Contour Area: Gia cdng vung cong thoai

3.3. Céc két qua khi chay dao trén cac bé mit khac nhau

3.3.1. Cac kiéu di dao khi gia cong mat tuong(goc)
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bi dao kiéu zig-zag

Hinh 3.1. Mé phong di dao kiéu zig-zag
a) Puong di dao b) Lugng du gia cong
Di dao kiéu Follow Periphery

a) b)

Hinh 3.2. M6 phong di dao kiéu Follow Periphery
a) Buong di dao b) Lugng du gia cong

3.3.2. Di dao khi di qua ving réng
Puong dao tranh vung rong (vung miii tén)
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Hinh 3.3. Puong dao tranh viing rong

DPuong dao cat qua ving rong

Hinh 3.4. Buong dao cét qua ving rong

Dung cu di ngang qua ving rdng ma khéng cat

Hinh 3.5. Dao di ngang qua ving rong
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3.3.3. Gia c6ng vung cong thodi

Di dao kiéu zig-zag

a) b)

Hinh 3.6. Mé phong di dao kiéu zig-zag
a) Buong di dao b) Lugng du gia cong
Di dao kiéu Follow Periphery

Vi

a) b)

Hinh 3.7. M6 phong di dao kiéu Follow Periphery
a) Buong di dao b) Lugng du gia cong
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3.3.4. Gia cbng viing thanh dac
Dung Contour Area

a) b)
Hinh 3.8. M6 phong gia cong vai I1énh Contour Area
a) Puong di dao b) Lugng du gia cong

Dung Zlevel Profile

a) b)

Hinh 3.9. M6 phong gia cdng véi Iénh Zlevel Profile
a) Buong di dao b) Lugng du gia cong
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3.3.5. Gia céng mgt phang

Di dao kiéu zig-zac

ZM | Distance: -0.000001

a) b)

Hinh 3.10. M6 phong di dao kiéu zig-zag
a) Bbuong di dao b) Lugng du gia cong
Di dao kiéu Follow Periphery

|
.

. Distance: 0000001

Hinh 3.11. M6 phong di dao kiéu Follow Periphery
a) Puong di dao b) Lugng du gia cong
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3.3.6. Gia céng mat phang nghiéng
Dung Zlevel Profile

a) b)

Hinh 3.12. M6 phong gia cong véi 1énh Zlevel Profile
a) Buong di dao b) Luong du gia cong

Dung Contour Area

a) b)

Hinh 3.13. M6 phong gia cong vai 1énh Contour Area
a) Buong di dao b) Lugng du gia cong
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3.3.7. Két luan vé chién luoc di dao

- B4i vai cac mit gia cong 1a tuong (goc): Chién luoc di dao bam theo bién dang
s& cho luong du gia cong nho hon, ting d6 bong va do chinh xac bé mat

- Mit gia cdng c6 ving rdéng: nén sir dung chién thuat di dao nhanh khong cat
got qua ving rong.

- Pi voi cac mat gia cong 14 mat cong thoai: Nén di dao bam theo bién dang
FollowPeriphery s€ cho d6 chinh xac va luong du gia cong nhé hon

- Péi véi cac mit gia cong 1a mat cong déc: i dao kiéu Zlevel Profile cho
luong du gia cong nhd hon khi dung Contour Area

- P6i véi mat gia cong 1a mat phang: Céc kiéu di dao khac nhau déu cho d6
chinh xac twong duong nhau.

- B6i véi cac mat gia cong 1a mat phang nghiéng: Pi dao kiéu Zlevel Profile cho
lugng du gia cong nho hon khi dung Contour Area

-Gia cdng vung goc co thé dung zlevel corner ¢ tham chiéu con dao trudc do

3.4. Vi du lap trinh gia cong cho mét bai tap caa hoc phan CAD/CAM/CNC
3.4.1. Thiét Igp théng sé hinh hoc cua chi tiét

Hinh 3.14. Hinh dang chi tiét can gia cong
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3.4.2. Tao chuwong trinh gia cong

84 % | Create Program | X

Type

A
[mil _planar m
A

Program Subtype

Location

Name

A
Program |NC_PROGRAM 52
A

[PrROGRAN 1

ok [ apply | [ cancel |

3.4.3. Tao thuw vién dung cu o
Dao so 1: Dao phay ngon dau bang ®6

Dao s6 2: Dao phay ngoén dau cau ®6
Dao s6 3: Dao phay ngén dau bang @12

3.4.4. Khai bo hinh hoc phdi va goc toa d5 gia cong
™4 N\ | Create Geometry (X B3

Type A
[mill_planar FJ
Geometry Subtype A

R AR ® L

Location A
Geometry [Mcs_miLL 52
Name A
[vORKPIECE_1| |

froked [ Apply | [ Cancel |

Trong hop Type: chon phuong phap gia cong
Trong hop Geometry Subtype: chon hinh hoc khai bao

32



Trong hop Location: chon hinh hoc tong, bao gdm hinh hoc khai bao
Trong hop Name: dat tén cho hinh hoc khai bao

R TWoripicce = [ m—

Speciy Part @/ % |
Specify Blank @ A Y
Specify Check E £Y
Part OFfset
-
(W save Layer Settings

Layout Name

|WORKPIECE 1 LAY1

Save Layout/Layer

[+

l—w—l[mdll

Chon Specify Part , khai b4o san pham cudi ciing can dat duoc

Chon Specify Blank , khai bao phéi

Hinh 3.15. Hinh dang phéi va gdc toa d6 gia cong
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3.4.5. Thiét ké dwrong chay dao
3.4.5.1. Gia cbng thd

Hinh 3.16. M0 phong gia cong tho (dao phay ngoén ©12)
a) Puong di dao b) Lugng du gia cong

Hinh 3.17. M0 phong gia cong tho (dao phay ngon @16)
a) Puong di dao b) Lugng du gia cong
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3.4.5.2. Gia cong tinh mat phang

) Distance: 0.000001
w

i Distance: -0.000001

Hinh 3.18. M6 phong gia cong tinh mat phang
3.4.5.3. Gia cong tinh vung cong thoai

'* Distance: 0002441

L2\

Hinh 3.19. M0 phong gia cong tinh vung cong thoai 1
a) Buong di dao b) Lugng du gia cong

'\ Distance: -0.000786

Hinh 3.20. Mo phong gia cong tinh vung cong thoai 2

a) Puong di dao b) Lugng du gia cong
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3.4.5.4. Gia cong tinh ving thanh déc

Hinh 3.21. M6 phong gia cong tinh viing thanh déc
a) Puong di dao b) Lugng du gia cong
3.4.5.5. Gia cong tinh viing chuyén tiép

" Distance: 0.006

Hinh 3.22. M6 phong gia cong tinh ving chuyén tiép
a) Buong di dao b) Lugng du gia cong
3.4.6. Xudt chirong trinh NC
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3.5. Lap trinh gia cdng mét sé chi tiét cho trong phan bai tap cia hoc phan
Cong nghé CAD-CAM, CAD/CAM/CNC va Gia cong ky thuat sé

Hinh 3.23. Mét sé chi tiét cho trong bai tap
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KET LUAN
1. Cac két qua thu dwoc ciia d@ tai

Dé tai da thu dugc mot sé két qua nhu sau:
- Pé tai da dé cap dén mot s6 van dé can luu ¥ khi st dung cac phan mém dé Iap
trinh gia cong CNC do la:
+ Thong sé ché d6 cat (téc do truc chinh, lwong tién dao, chiéu sau cit...). Bo
thong s6 ché do cat khi gia cong CNC anh huong truc tiép dén ning suat cua
qua trinh gia cong, viéc lua chon bo théng sé ché do cat phu thudc vao ning suat
cit cua tirng loai dao, dic diém cat got caa ting loai phdi liéu va kha ning cong
nghé caa may CNC cu thé. Ngoai ra, bo thdng sé ché do cat cd méi lién hé chit
ché& vai nhau, do vay dé dat dugc ché do cit tdi uu, khi st dung phan mém dé
lap trinh gia c6ng nén sir dung chirc nang tu dong tinh ché do cat caa phan mém,
+ Lua chon dung cu cat got. Viéc lya chon dao phd hop cho tirng bé mat khi gia
cong la rat quan trong. Nguoi lap trinh can lua chon dung chung loai, kich thudc
cua dung cu cat got khi gia cong dé dam bao ning suit cling nhu chat lugng cua
san pham.
+ Chién thuat di dao. Pay 13 yéu t6 anh huong truc tiép dén chat luong bé mit
va d6 chinh xac caa san pham. Mdi bé mat khac nhau trén san pham can cé
chién thuat di dao phu hop dé dam bao do bong cua cac bé mat cling nhu ¢o
duoc quy dao di dao ngan nhit, qua d6 nang cao ning suat cia qua trinh cét got.
- Pé tai da dua ra duoc cac khuyén nghi cho ngudi 1ap trinh ciing nhu ngudi
dang may cach lya chon dao ciing nhu chién thuat di dao cho mot sé bé mit
thuong gap khi gia cong CNC
- Pé tai da sir dung phan mém Utrgraphic NX 10.0 dé xay dung duoc chuong
trinh gia cdng CNC cho cac bai tap cua hoc phan Céng nghé CAD-CAM, GIA
CONG KY THUAT SO va CAD/CAM - CNC cua bo mén cdng nghé vat liéu
phu hop véi may phay CNC dang st dung tai Trung tdm Thuc hanh - Thi
nghiém co khi, Vién Co khi.
- Pé tai gop phan bo sung ndi dung cho gido trinh, tai liéu giang dang cho cac
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hoc phan Gia cong k¥ thuat s va CAD/CAM — CNC, dong thoi 6 thé sir dung
lam tai liéu tham khao cho giang vién cling nhu sinh vién trong qua trinh hoc
tap, giang day va nghién cuu.
2. Hwéng phat trién ciia deé tai

Pé tai tiép tuc str dung NXCAM dé lap trinh va gia cdng mot so chi tiét
dién hinh trong co khi.

39



TAI LIEU THAM KHAO

. Nguyén Trong Binh (2001), Ché dé gia cong cat got. Nha xuat ban khoa
hoc ki thuat, Ha Noi.

Nguyén Ngoc Dao (2009), Ché dé cdt gia cong co khi. Nha xuit ban Da
Nang.

. Tran Van bich (2009), Nguyén Iy cat kim logi. Nha xuét ban khoa hoc ki
thuat, Ha Noi

. Nguyén Ngoc Pao (2004), gido trinh CAD-CAM-CNC cin ban, Trudng
Pai hoc k§y thuat su pham Thanh phé H6 Chi Minh

40



