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CHUONG 1
GIOI THIEU

. Ly do chon dé tai.

Trong nhitng nim gan day khoa hoc k¥ thuat khdng ngirng phaét trién trén
thé gidi ndi chung va Viét Nam néi riéng. Dac biét 1a trong s6 d6 co co khi
hoa, tw dong hoa dé dem lai do chinh xac trong gia cong va giam sé céng nhan
dem loi nhuan cao trong cdng nghiép san xuat I6n va nho nhu hién nay. Vi
nhitng chinh séch cua nha nudc dang duoc dau tw manh mé ca vé cong nghé
va nhan lyc nham muc dich dua Viét Nam tré thanh mot nuéc cdng nghiép
trong nam 2020.

Hién nay Viét Nam dang dugc cac nudc trén thé gidi du tu rat lon vé vén
cling nhu cac du &n véi su mo cira théng thoang ctia nha nudc. Cé nhirng cong
trinh mang tam quy mé quéc té ciing nhu quy md nho va vira nhung van co
mot s6 du an van chua dap tng duoc diéu kién cua con ngudi Viét Nam nhu:
stc khoe, moi truomg, trinh d6 chuyén mon.... véi nhitng han ché d6 nén em
d3 quyét dinh thyc hién dé tai: ” THIET KE VA THI CONG KHUON DAP
THUNG XE RUA .

Tao kha néng san xuét
cac chi tiét phire tap

Nang cao chét
lwong sén pham

Chét
lwong

Gidamthdigian | . MO PHONG Giam tiéu hao
ther nghiém |~/ vat liéu
Thai gian Giéa thanh

.

Téi ru khudn mau va gidm
chi phi ché tao khuén

Giam thoi gian
thiét ké

Hinh 1.1: wu diém ciia md phong.



Trong quéa trinh san xuat khudn da phan sir dung phuong phap thu cong do 1a
thiét két va ché tao khudn xong réi mai thuc hién dap ther dé tim ra nhirng thdng
s6 t6i uu nhat cho khudn dé san pham dat co tinh cao nhét. ngay nay nho su phat
trién cua cdng nghé thdng tin ta da c6 thé rat ngin duoc qua trinh thir nghiém di
rat nhiéu nho vao nhitng pham mém chuyén dung cho tirng nganh khac nhau
nhu:

Khuon nhya: 3Dtimon, Planet, Moldflow, Simpoemold.

Khuon dap khéi: Deform, Matlad, Abaqus, ......

Khuon dap tim: Dynaform, Ansys, ......

— Khuon duc ap luc: Magmasoft, Procast, Adstefa, Capcast, Pam-Cast.

2. Phwong phap nghién ciru.
Nghién ctru thi trudng va nhu cau tiéu dung dé xuat y tuéng, voi su giup d&
nhiét tinh cua gido vién huéng dan va nhitng kién thire c6 duoc qua cac ky hoc

¢ trudng cling nhu cac tai liéu suu tam.

Thiét ké so bd san

Ban vé chi tiét pham. khuén. phéi

¥

cua san pham l bang CAD
Thiét ké va tao
—— | khudn Eho san T!liét lip nhimg théng
pham s0 nhu: luéi, vét liéu,

hé sdma sat,__.

Sai

Mo phong qua trinh
ddp bang phan mém

'

K_ét qua va phan tich
dé toi wu hoa qua
trinh ddp

San pham

i
el

Hinh 1.2: quy trinh sdn xudt chi tiét bang phirong phdp dap.



3. Kha ning &ng dung thuc té.

Hién tai da sb céc chi tiét thung xe rua déu phai nhap tir cac trong khu vuc
dac biét 1a Trung Quéc, cho nén chi tiét sau khi thiét ké qua kiém dinh va toi
vu hoa s& dua cong nghé dap tim ra thi truong giam chi phi san xuat, ha gia
thanh san pham va cd kha ning canh tranh cao ngoai thi truong.

Tinh linh hoat.
Tinh kha thi.
Tinh don gian.
Tinh kinh té.



CHUONG 2

CONG NGHE DAP TAM VA LY THUYET BIEN DANG DEO
CUA KIM LOALI

2.1 Tong quan vé tAm anh hwéng cia cong nghé dén thuc tién.
2.1.1 Sw phét trién ciia chuyén nghanh gia cong ap luc (GCAL).

Cong nghé gia cong ap hec co tir rat lau doi, nhung mai dén vai thé ky nay
mai duoc phat trién chinh & nho su phat trién cua ly thuyét bién dang déo va
gia cong ap luc kim loai dua trén co s& co hoc méi truong lién tuc, co hoc vat
ran bién dang ly thuyét déo, kim loai vat 1y, dai sé tuyén tinh. Ngay nay dang
c6 mot cudc cach mang vé bién dang tao hinh. Cac thanh twu I6n cua co hoc
vat rin bién dang, todn hoc, ky thuat mé phong da tao cho ly thuyét va cong
nghé GCAL mét siec manh méi. ta cé thé duoc cong nghé bién dang tdi wu, st
dung hét kha ning bién dang cua vat liéu, tan dung ngudn ning lwong nhat la
ky thuat md phong da dwa nghanh GCAL giai quyét cong nghé tao hinh khdng
can ché thu, giai doan tén phi tién dé ché tao khudn thir nghiém va chi phi
nguyén vat li¢u thu nghiém.

Phuong phap cong nghé gia cong bang ap lec hay céng nghé bién dang
tao hinh 1a mot phuong phap cong nghé, vira la cong nghé chuan bi tao phoi
cho cong nghé co khi vira la cong nghé tao hinh san pham cudi cung, khong
nhitng cho phép tao ra hinh dang kich thuéc san pham ma con cho san pham
kim loai chit lwgng cao vé thinh co- Iy- hoa, tiét kiém nguyén vat liéu va cho
ning sudt lao dong cao, tir d6 ha gia thanh san pham. 1a cong nghé duy nhat
cuing mét lic bién d6i hinh dang kich thudc va té chic kim loai, nén ching
duoc khi yéu cau chat lvong san phdm cao. Trong diéu kién bién dang va xur
ly nhiét nhat dinh, to chtc kim loai thay d6i: pha bo t6 chire duc, tao to chic
thg, 1am nho hat tinh thé, tao tectua, pha vé va [am phan tan cac tap chat...nhd
d6 1am tang tinh bén, do dai va dap, kha nang chiu méi, chiu va dap, tang tudi

tho san pham. san pham cua cong nghé rat da dang, gia cong nghiéu loai vat



licu. cé thé tao ra trang théi siéu déo, gia cdng bién dang I6n hoic gia cong cac
vat liéu kho bién dang.

Cong nghé gia cong kim loai bang ap luc 14 thudc do trinh d6 phat trién
cia mot nén cong nghiép qubc gia.

Céc cong nghé gia cong ap hre kinh dién nhu: can- kéo- ép- nén- rén- dap,
chiém 80% tong san luong kim loai va hop kim, dang tiép tuc hoan thién cong
nghé, bao dam nang suat chat lugng san pham. nganh gia cong &p luc con mo
ra mot s6 huéng phat trién méi va phuong pap cong nghé moi.

2.1.2 Phét trién ly thuyét bién dang déo.

Ung dung céc thanh tuu khoa hoc ky thuat mai giai bai toan 1y thuyét gia
cong ap luc. dua cac phuong phap toan mdi, quan trong nhat 1a dua phuong
phap s6 ( phwong phap phan tr hitu han, phuong phap bién phéan, phuong
phap phan tir bién) két hop st dung may tinh dién tir vao viéc giai bai toan
bién dang déo. Tir d6 c6 thé mb phong wng suat va bién dang, md phong qué
trinh chay déo cua vat liéu, quan sat duoc chiéu sau bén trong cua qua trinh
bién dang ma diéu khién chung. Pua tinh toan toi wu gai bai toan cong nghé
tao hinh va khudn, bao dam tan dung hét kha nang thiét bi. Nhd phuong phap
s6 tng dung trong bién dang tao hinh da giai quyét bai toan bién dang 1on, dua
nhiéu yéu té thuc vao trong qua trinh gai bai toan bién dang. xay dung nhiéu
mé hinh thudc tinh vat liéu va nhat 1a do bén vat liéu cao, vat liéu composit,
thich ang cac vat liéu mai dugce dua vao st dung. két hop céc yéu td bién dang
tac dong bién d6i té chuc bén trong vat liéu vai xir Iy nhiét dé tao ra vat liéu
c6 to chtc kim loai twong ddi c6 do bén cao, cong nghé nay thanh céng nghé
san xuat hang loat 16n, nho d6 tiét kiém nhiéu vat liéu, nhat 1 vat liéu xay
dung. ciing bang huéng cong nghé tac dong bang hiéu tng co nhiét di tao ra
siéu déo hoic tectua, lam vat liéu c6 tinh déo dic biét, ding bién dang tao hinh
c4c chi tiét co nhiéu thanh vach mong, hinh dang phuc tap.

2.1.3 Ung dung CAD/ CAM/ CIM trong c4c khau san xuat.
Ung dung cong nghé thong tin tién hanh thiét ké cong nghé, thiét bi va

khuén nho su trg gilp ctia cac phan mém co khi ché tao may va cac phan mém



chuyén dung dé thiét ké bién dang tao hinh da thiét ké nhan h chéng cac bo
khudn dap phirc tap, ¢ thé nhanh chong thay doi két ciu, mau ma, ning suat
tang hang trim lan. trude day, moi san pham méi déu phai qua khau san xuét
thir, phai thiét ké ché tao khudn, gia cong thir, sau d6 dap thu va kiém tra con
chinh sita khubén va ché tao lai khudn..ang dung phan mém thiét ké va mo
phong, c6 kha niang kiém tra danh gia 6 chinh xac vé hinh dang kich thuéc,
vé d6 bén, do tin cay cua cong nghé va khudn, thay cho viéc san suat thir ton
kém va mat nhiéu thoi gian.

Hién nay, nhiéu may diéu khién theo chuong trinh sé6 CNC dang duoc sir
dung dé gia cong cac khudn miu dung trong GCAL, nho thiét bi nay cong
viéc gia cong cac bé mat phirc tap duoc xir Iy nhanh chéng, chinh xic. P co
cac chuong trinh lién két sau khi xir Iy xong, ¢ thé ma hda, chuyén sang may
cnc gia cong, khong giai doan Iap trinh riéng. Vi vy, da lién két khau thiét ké
va ché tao khudn 1am mét.

Mt khac, da (ng dung hé théng diéu khién tu dong, cac mach cong suat
cao, tao ra cac khdi mach diéu khién cac may GCAL, dong thoi c6 nhiéu day
chuyén san xuat tu dong voi sy diéu khién cua trung tam may tinh.

2.1.4 Tao ra cac phwong phap gia cong dac biét.

Ngoai cac phuong phap cong nghé di biét nhu gia cong bing ning luong
cao, gia cong cac vat liéu bot, bimetan.. ngay nay dang phat trién cong nghé
san xuat chi tiét tir ép vat liéu hat, tac ¢ thé nhan duoc cac san pham véi
thanh phan bat ky, phan b thanh phan tai cac ving khac nhau tuy theo diéu
kién chiu tai ctia san pham d6 1a vat liéu composit mai. mot phwong phap gia
cong vat liéu kho bién dang, ciu tao bang cac thanh phan (cau tir dic biét)
bang cdng nghé ép ban long. cdng nghé nay can nung ndng chay vat liéu nén,
con thanh phan ting bén, gia c6 hoic thanh phan c6 thudc tinh dac biét khac
Vvan & trang thai hat rian, sau d6 d6 vao khudn va dua vao ép. Tir d6 ta c6 tinh
ning dic biét theo yéu cau.

Tir cac Van dé néu trén, khoa hoc va k¥ thuat GCAL cua thé giéi da co rat

nhiéu bién d6i, nhiéu phuong phap tinh todn mdi, cdng nghé hién dai xuat



hién, da giai quyét nhiém vu san xuat mot cach nhanh chéng va hiéu qua kinh

té cao. Mat khac doi hoi con nguoi co trinh 6 cao, c6 hiéu biét sdu rong vé

kién thirc co ban va kién thirc chuyén nganh, c6 trinh d6 tin hoc tét.
2.2 Cdng nghé dap tao hinh tam.
2.2.1 Khéi niém.

Cong nghé dap tao hinh tim kim loai 1a céng nghé tao ra chi tiét (cum chi
tiét) co hinh dang va kich thudc tir kim loai tim, bang cach bién dang tao hinh
phdi kim loai nho cac dung cu dac biét goi 1a khubn dap.

2.2.2 Phan loai.
Dua vao dic diém bién dang nguoi ta chia thanh hai nhém chinh:

— Nhém cac nguy@n cong cat vat lieu: khi tao hinh cac chi tiét, cac nguyén
cdng ciia nhom nay thudng phai tién hanh bién dang pha huy vat ligu, tuc 1a
tach mot phan vat liéu nay ra khoi mét phan vat liéu khac.

— Nhém céc nguyén cong bién dang déo vat liéu: tao hinh chi tiét chi tiét dua
trén sy bién dang déo cua vat liéu va hau hét cac truong hop déu co su dich

chuyén va phan bb lia kim loai.

Dép tam
A - Ct vat ligu | B - Thay i hinh déng phoi

C - Dap lién hop

[1-cét | [u-Usn | [iI-Dapwut] [IV-Taohinh| [V-Dapép |
l L=}
RN L bbb bbb 4 =
=
— aQ
g- o o é_
=l clam| e = @ | B B o _|lE=l=s = =121, s EC‘E
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== |52 s|= 5 s|§lsl|&laE|ls5|glslgle|all2lalSasl g8lele
S|8|B|8|S|8I5|8| |83 |E||5|58s| 2|82 B IEIE||8|8|2|5E| 8|58
S G A A= R =|oi|s||= | B||=|ci|ls|= | |e||=|ci|=|< 5 — i |

Hinh 2.1: so dé cng nghé ddp tam.
2.2.3 Linh vuc &ng dung.
Cong nghé nay dugc ap dung rong réi tir cong nghiép qubc phong, y té, hoa

chat, xay dung, giao thdng van tai, co khi chinh xéac, cho dén nghanh dét may



cong nghiép, ché bién thuc pham, co khi tiéu dung va dic biét 1a trong cong

nghiép dién- dién tir, cOng ngh¢ thong tin...

Hinh 2.2: #ng dung trong thyc tién.
San pham vo cung da dang va phong phu, gan giii véi doi song con ngudi, tir
xong , ndi, mam, chao, bat, dia, mudi, dao, ca, cdc, 4m dun mréc, dung cu va
thiét bi y té, dén ndi com dién, bép ga, 10 vi s6ng, tivi, tu lanh, may giat, tién

kim loai, dong hd, trang sirc phu ni...

&
“h- wtin d <>
Hinh 2.3: bg khudn ddp tam.
2.2.4 Uu nhwoc diém ciia phwong phap dap tim.
e Uudiém:

— Ning suét cao do gia thanh thap, tiét kiém thoi gian san xuat.

Do chinh xac cua san pham cao, tinh lap 1an tot.

C6 thé tao ra cac chi tiét phuc tap.

Nang cao co tinh cua kim loal.



— Heé sb sir dung vat liéu cua loai hinh cdng nghé nay co thé dat dén 80-
90%, tham chi ¢ thé dat 100%, trong khi phuong phap gia cong co khi chi
dat 50- 60% .

e Nhuoc diém:

— Pau tu ban dau Ion( khudn va thiét bi), do d6 chi thich hop véi gia cong
hang loat.

— Yéu ciu doi ngii k¥ su va cong nhan lanh nghé c6 trinh do.

— Tinh toan cong nghé phtc tap.

2.2.5 Cac nguyén cong chinh.
e Tao hinh:

— Nin: khac phuc hién twong khdng bang phang cac bé mat cua phdi hoic
chi tiét.

— Dap noi: thay dbi hinh dang san pham nhung khong thay dbi chiéu day vat
lieu, dugc thuc hién nho cac phan 16i va 16m cua bo phan khuén.

— Lén vanh: tao thanh go theo dirong bao ngoai hoac duong bao trong cua
chi tiét.

— Cubn mép: tao thanh g mép c6 dang tron.

— Tao hinh: thay d6i hinh dang cua phoi da duoc dap vudt so bo dé nhan
duoc chi tiét co hinh dang cudi cung hoic kich thuée chinh xac hon.

— Top: lam giam tiét dién ngang cia mot phan chi tiét rdng hoic éng da
duoc dap vudt so bo.

— Gian rong (nong): tang tiét dién ngang & mot phan chi tiét réng hoic 6ng.

— Tinh chinh: tao cho chi tiét c6 hinh dang va kich thuéc chinh x4c hon.

e Dap ép:

— Dap ndi mat: tao nhitng hinh anh 16i 16m trén bé mit chi tiét, co su thay
ddi chiéu day vat liéu.

— Ep chay ngudi: bién doi phdi day thanh chi tiét hoac phdi réng mong bang
cach lam chay déo kim loai qua khe h¢ giita chay va coi.

— Dap dau: tao vét I6m trén bé mat chi tiét dé sau d6 khuon 13.
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e Lip ghép:

Tan: tao mbi ghép cac chi tiét bang dinh tan.

Ep: tao ra mdi ghép bang cach lap c6 do doi.

Gan mép: ghép cac chi tiét bang cach tao ra cac khoa vong.
Udn tai: ghép hai chi tiét bang cach udn tai.

Udn mép: ghép hai hoac mot sé chi tiét bang cach uén go mép.
Top: ghép hai chi tiét bang cach top mot trong céc chi tiét ghép.

Gian: ghép hai chi tiét bang cach gian rong mot chi tiét o bén trong.

2.2.5.1 Nguyén cdng cit hinh va dét 16.

Ph4 bang kim loai tim thanh c&c tim nho.
Cit chi tiét tam thanh cac chi tiét nho.
Dap cit tao chi tiét.

Dap tao 16 trén san pham.

Cat vat lieu:

Cit chia: cat phoi réng, phdi cong hoic phdi phang thanh hai hoic mot vai

chi tiét riéng biét. Ap dung khi ché tao nhitng chi tiét khong ddi xang, ban

dau ché tao thanh phoi doi xiang, sau d6 cat chia.

Cit mép: cat bo phan thira theo dudng bao ngoai hoic phan mép khong

déu cua chi tiét cong hoic chi tiét da dap vubt.

Cit tinh: cit bo phan lwong du rat nho theo dudng bao cua phdi hoic 15

nham muc dich dat dugc kich thuéc va hinh dang chinh xac, bé mit cat

sach va vudng géc véi bé mit chi tiét.
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e So dd nguyén ly cat dot bang khudn:

Chay
L ir
Chan - ~_

0
1

Coi Sp/phé lidu -

Hinh 2.5: so do nguyén Iy dot 6.
— Luc cat hinh va d6t 16 (F): hinh dang va trang thai l1am viéc cua chay va
cdi, khe hg Z, tbe do bién dang, do 1Gn sau cua chay.
— Cobng thtc tinh gan dung:
P=F.o,k=LS. o,k (2.2.1)
Trong do6:
L: chu vi cit (mm)
S: chiéu day vat lieu (mm)
K:hé sb
o, tro lyc cat caa vat ligu (N/mm?)
2.2.5.2 Nguyén cong uén tam.
e Udn 1a mot nguyén cong nham bién d6i cac phdi co truc thang thanh céc chi
tiét co truc cong.
e Ubn:
— Uén: bién phoi phang thanh chi tiét cong.
— Cubn: cubn cac mép cua phoi dé tao thanh chi tiét cd dang vong neo hoic
hinh truy.

— Vin: quay mot phan phdi xung quanh truc doc cta no.

& &8 & o

Hinh 2.6: 1zng dung usn tam.
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e So dd nguyén ly udn tam:
P2

- sl Y
i i3
~ QI b @J v
\

6,’ g/'Z_,
S X ,r[ 5 /s
A WP
7 I\.':l'z;{I\lA(
»

Hinh 2.7: so d6 nguyén 1y uén tam.
2.2.5.3 Nguyén cdng dap vuét (dap sau).
e Khai niém:

— Dap vubt 1a mot nguyén céng nham bién d6i phdi phiang hoic phdi rdng
dé tao ra cac phoi rdng co kich thudc va hinh dang can thiét.

— Dap vubt khdng bién mong: 1a phuong phap nhan duoc chi tiét rong tur
phdi phang hoac phoi réng. chiéu day vat liéu hau nhu khong doi.

— Dap vudt c6 bién mong: 1a phuong phap nhan dugc chi tiét rdng tir phoi
phang hoic phdi rong cé chu dinh bién mong chiéu day vat liéu.

e Phan loai theo hinh dang san pham:

— Nho6m cac chi tiét c6 hinh dang tron xoay (ddi xang truc): dy cua noi hoi;
cac chi tiét hinh try; c4c loai bat dia kim loai; cac chi tiét cua thiét bi chiéu
sang nhu pha dén, vo deén..

— Nhoém céc chi tiét c6 hinh dang hinh hop: thing nhién liéu cua dong co;
cac loai vo hop; cac chi tiét boc trong cac chi tiét cua thiét bi dién tu; thiét
bi do...

— Nhém céac chi tiét c6 hinh dang phic tap ¢6 mét truc dbi xirng hoic khong
c6 truc dbi xang: chi tiét xe may; vo 6td; canh ctra 6td; chi tiét may kéo; chi
tiét may bay...

e Phan loai theo dic diém cdng nghé:

— Dap vudt khong bién mong S = So (chi giam dwong kinh ma khong lam

thay d6i chiéu day phdi, khe ho giira chay va cdi
Z>:=S).
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— Dap vubt c6 bién mong S = So, chiéu day phdi giam cé chu dinh, duong
kinh phoi giam mot lugng nho, khe hg Z<S.
— Dap vudt xudi.
— Dap vubt nguoc (chi tiét c6 hinh dang phic tap).
e Phan loai theo chan phoi:
— Dap vubt khong c6 hé thdng chin phoi.
— Dap vudt c6 sir dung hé théng chan phoi.
e So dd nguyén ly dap vubt:

| Punch |

Blank holder Fg B
| |

Blank

7 N

Hinh 2.8: so dé nguyén Iy ddp vuot.

5 Bl rc ,

“ | ot J\. ’

: | 1 9 (R SN\
~uw/ B -
fe

IN |

] ST DC e - DC

Hinh 2.9: théng sé ddp vuot.
2.2.5.4 Cac nguyén cong khac.

e Nguyén cong Ién vanh: Ién vanh 16 13 mot nguyén cong nham tao ra vanh
gd xung quanh 16 trén cac phoi.

e Nguyén cdng top miéng: top miéng lam giam tiét dién ngang ciia mot doan
phdi 6ng hoic chi tiét hinh tru dé tao thanh cac chi tiét dang chai, lo hoac
c4c chi tiét co tiét dién ngang thay doi.

e Nguyén cong miét: miét 1a phuong phap gia cong kim loai bang ap hyc

nham tao hinh chi tiét rong tir phdi phang hoic phoi réng dua vao chuyén
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dong quay cua phdi dudi tac dung cua luc cdng tac 1am bién dang déo cuc
bo tai mot diém trén phoi quay.
2.3 Ly thuyét bién dang déo kim loai.
2.3.1 Co sé vat ly ciia quéa trinh bién dang.
2.3.1.1 Khai quéat vé qua trinh bién dang.

Sy dich chuyén tuwong d6i cuia cac chat diém, cac phan tir cua vat rin dudi
tac dung cua ngoai luc, nhiét o hoic mot nguyén nhan nao d6 dan dén sy thay
d6i vé hinh dang kich thuéc vat thé, lién két vat lidu duoc bao toan, dugc goi
la bién dang déo.

T4t ca moi phuong phéap gia cong ap luc déu dya trén mot tién dé chung 1a
thue hién mot qué trinh bién dang déo.

Vit liéu dudi tac dung cua ngoai luc s& thay dbi hinh dang va kich thwéc
ma khdng mat di su lién két bén chit cua né.

Kha ning bién dang déo dugc coi la mot dic tinh quan trong caa bién dang
déo.

e Bién dang mau khi thir kéo:

Pé 1am sang té qué trinh bién dang theo ddi thi nghiém kéo don gian. dudi
tac dung cua lyc kéo, mau kéo lién tuc bi kéo dai cho dén khi bj dat. trong thi
nghiém kéo véi céc thiét bi phu hop ta cd thé do dugc luc kéo va do gidn dai
tuong ng, tir d6 xac dinh &ng suat va bién dang theo cac méi quan hé sau:

F Al l1-1
c=—;= —=22 (2.3.1)
Ao 10 lo

— Vlng bién dang dan hoi.
— Vang bién dang dan hdi — déo (trong d6 bién dang dan hoi rat nho so voi
bién dang déo).
— Vung pha huy.
e Bién dang dan hoi va bién dang déo trong tinh thé:
Bién dang cua vat thé 1a tong hop cua cac qua trinh bién dang trong tirng hat
tinh thé va trén bién giéi hat.
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— Bién dang dan hoi:

T

—
44 | ﬁ Vi tri nguyeén t sau
.I' 4 y £ bién dang dan hoi
lassas I~
1 W o/
* +—e H O—‘— ‘— =—r /
L_’ _»_#_*_ 4& , ’_H Vi tri on dinh cua nguyén nr

(a) th (c)
Hinh 2.10: qua trinh bién dang dan hoi.

— Bién dang déo trong tinh thé:
+Truot:

Khi mau don tinh thé bj kéo, xuat hién cac bac trén bé mat cua mau. diéu
d6 chung to su truot 18n nhau giira cac phan tir cua vat thé. Su truot xay ra
cha yéu trén cac mat nhat dinh va doc theo nhitng phuong nhat dinh goi 1a
mit truot va phuong truot. Mic do truot thudng biang mot sb nguyén lan

khoang cach gitra cac nguyén tur trén phuong truot.

( { ) L”% } T T
! A
. &
I | Mat truot |
| T
| F'mnn truot g Py
| NP b3
. N . -4
y 4 l
K -~ -

[Hinh 2.11: qua trinh truot.

Mat truot va phuong truot la nhitng mat va phuong c6 mat do nguyén ta
I6n nhat. diéu nay ciing d& hiéu bai I8 lyc lién két giita cac nguyén tir trén
mit va phuong d6 13 16n nhét so véi nhitng mét va phuong khéc.

S6 lwong hé truot cac 16n thi kha ning xay ra truot cang nhiéu, c6 nghia
cang d& bién dang déo. bai vay kha ning bién dang déo cua kim loai c6 thé
duoc danh gia théng qua s6 lwong hé truot.

Truot chi xay ra dudi tac dung cua ang suat tiép.

Phuong mang khong thay d6i trudc va sau khi truot.

Mtrc d6 truot bang s6 nguyén lan khoang cach gitra cac nguyén ta.

Ung suat tiép can thiét dé gy ra truot khdng lon.
+Song tinh (d6i tinh):
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Khi (ng suat tiép t dat toi mot gid tri téi han nao d6 thi mot phan ciia mang
tinh thé s& x& dich dén mét vi tri mai ddi xirng véi phan con lai qua mot mat
phang goi la mat song tinh. Song tinh ciing chi X3y ra trén cAc mat va cac

phuong xac dinh.

T T

A S I i i 4
m—é—b [ I B B
S e o

*oo e ee —4e¢éeee— Matsongtinh
- _

Hinh 2.12: trurot song tinh.

Gidng nhu truot song tinh chi xay ra duéi tac dung cua tng suat tiép.

Khéc véi truot 1a song tinh kém theo su thay d6i ciia phwong mang cta phan
tinh thé bi xé dich.

Khoang x& dich cua cac nguyén tir ty 1€ thuan véi khoang céch gitta chung toi
mit song tinh va c6 tri sé nho hon so véi khoang céch cac nguyén ti.

Ung suat can thiét dé tao thanh ddi tinh co hoc thudng I6n hon ng suat can
thiét dé gay ra truot. bai vy truot s& gy ra trudc va chi khi cac qua trinh truot
gap kho khan thi song tinh maéi tao thanh.

Vi xé dich cac nguyén ti khi tao thanh cac song tinh nhé nén song tinh khong
dan mot mirc do bién dang déo dang ké trong tinh thé (chi vai %).

Néu cung véi song tinh con xay ra truot thi truot dong vai tro chinh trong
bién dang déo.

Trong céc tinh thé lién két ddng hoa tri nhu: Bi, Sb... toan bd bién dang déo
cho dén lic pha huy cha yéu do song tinh tao nén, vi thé muc d6 bién dang
déo trong cac tinh thé do rat nho, chiing duoc coi 1a nhirng vat liéu ron.

Pbi vai nhitng tinh thé mang luc phuong xép chat nhu: Zn, Mg, Cb..do
lwong hé trugt it nén thudng tao thanh song tinh, song ¥ nghia song tinh ddi
véi bién dang déo khong 16n ma quan trong hon 13 do song tinh 1am thay d6i
phuong mang nén cd thé lam xuat hién mot sé dinh hudng méi cd loi cho

truot. trong truong hop nay bién dang déo ting hon so vai cac trudng hop bién
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dang déo don thuan. Tuy nhién su thay d6i nay khong I6n nén cac mang luc
phuong xép chat van la nhitng vat liéu co tinh déo kém.
o Khuyét tat trong mang tinh thé:
— Céc dang khuyét tat: cau tric cua tinh thé bi rdi loan do su xuat hién cac
khuyét tat mang.
— Can clr vao cac khuyét tat c6 thé chia chiing thanh ba dang:
+Khuyét tat diém: cac nut trong, cac diém xen ké.
+Khuyét tat duong: cc loai dudng.

+Khuyét tat mat: bién gisi hat, bién gioi mat, khuyét tat xép.

Crystaline Material
Cac khuyet tat diem 1- Nt tréing
2- Nguyén tr xen ké
3- Nguyén tif thay thé
4- Nguyén tlr ngoai lai
xen ké

e Y% '8 %6 & Y8 '8 '8 '8
e Y % Y % Y% % Y %
e %6 %0 %o %6 %o %o % %o
e ¥ Y% % % %0 % Y% %
e ¥ % % % %0 %0 Y %

e ¥ % % % %0 Y% Y% %
e ¥ Y% % % %0 Y% Y %

Hinh 2.13: cac khuyét tdr diéem.

Khuyét tat mat

Bién gioi hat Khuyét tat xép
,

Bién gidi pha

LI 5

1
j 0 I

|
Lty

T

B i
Hinh 2.14: céc khuyét tdt mat.
Khuyét tat duéng (léch)

Léch xo&n
Léch bién -

Screw dislocation —

Edge dislocation —;

|

Hinh 2.15: cac khuyét tar dieong (1éch).
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2.3.1.2 Hoa bén bién dang.

e Hién twong (ng suat chay ting 1én theo muc do bién dang trong qua trinh
bién dang.

e Anh hudng dén tich chat san pham.

e Xay ra bién dang ¢ nhiét 4o con twong d6i thap.

e Hoa bén bién dang lam ting tai trong dbi voi dung cu bién dang, doi hoi
tiéu hao Vvé lyc va cong bién dang ngay cang tang. Vi vdy, dé dat mot mac
d6 bién dang nao d6 trong nhiéu truong hop phai tién hanh cac budc nhiét
luyén trung gian nham giam bét (ng suét chay va khéi phuc tinh déo.

e Dé tranh hién tuong hda bén bién dang, thuc hién bién dang ¢ nhiét do cao,
song do chinh x4c va chat lwong bé mat san pham lai kém hon nhiéu so véi

bién dang nguoi.

-
P

Ung sudt chiy k,

B
P

Mite d6 bién dang ¢
Hinh 2.16: biéu dé quan hé ing sudt- bién dang.

e Nguyén nhan cta hién tuong hoa bén:
— Léch khéng ngurng duoc sinh ra.
— Khi chuyén dong, léch hoic gap phai chudng ngai vat hodc cat nhau, don
u lai, rirng 1éch.
— Mubn tiép tuc chuyén dong phai ting rng Suat.
— Tat ca nhirng nhan t6 nao ngin can su san sinh va chuyén dong cua léch
déu 1a nguyén nhan dan dén hda bén bién dang.
2.3.1.2 Cac qua trinh kich hoat nhiét.
o Khi tang nhiét do:
— Tinh chét kim loai thay dbi, tré nén mém va déo hon.

— Luc va cdng bién dang nho, tng suét bién dang lon.
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— D& bi oxi hoa bé mit din dén chit lwgng bé mat kém.

— Do chinh xé&c cua san pham khéng cao.

&0~

Gitign béo ko R, Njren®

L 1; (1) héi phuc
( Q) (2) két tinh lai
“r i (3) 16n 1&n cla hat
or L@ @
L
]

! 5 T 1 1
480 500 520 540 560 580
Nt 8 °C

Hinh 2.17: @ chinh xac cua san pham.
e Nhiét do bién dang:
— Bién dang nguoi:
+Thuong thuc hién & nhiét do phong.
+Nhiét d6 nho hon nhiét do két tinh lai.
+Luc bién dang 16n, hda bén vat liéu, kha ning bién dang déo thap.
+Vi du v6i Thép- C: bién dang & nhiét ¢o phong 1a bién dang nguoi.
— Bién dang ntra nong:
+Nung néng khi bién dang.
+Nhiét 6 bién dang & khoang xung quanh nhiét do két tinh lai.
+Giam lyc bién dang, ning cao kha ning bién dang déo, ung suat chay
giam do su hoi phuc, mot phan két tinh lai.
+Vi du vai thép- c: bién dang ¢ nhiét do khoang tir 650-800°C.
— Bién dang nong:
+Nung néng khi bién dang.
+Nhiét d6 bién dang cao hon nhiét d6 két tinh lai.
+Giam dang ké lyc bién dang, tinh déo cua vat liéu cao, trng suat chay giam
nhiéu do két tinh lai.

+V1i du véi thép- C: bién dang ndng ¢ nhiét d6 1150-1250°C.
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Vi du nhiét do két tinh lai cia mét s6 loai vat lidu

Vat lidu Nhiﬁ—,thdgikét Vit liu Nh:fa':hdgikét
C-Thép | 550-730°C Sn 0-40°C
Al (99,9%) | 290-300°C Zn 50-100°C

Al hop kim | 360-400°C Mo 870°C
Cu 200°C w 900-1000°C
Pb -50-50°C Ni 400-600°C

Hinh 2.18: nhiét dg két tinh cia mét so vat liu.
2.3.1.3 Ung suit chay va dwdng cong chay.
e Ung suat chay:

— Ung suét can thiét (xac dinh & trong trang thai ung suit don) lam cho vat
liéu dat duoc trang thai déo hoic duy tri trang thai déo goi l1a (rng suat chay
(con goi 1a do bién dang- ky hiéu k; hodc o).

— Ung suat chay 1a mot théng sb co ban cua vat liéu, nd phu thudc trudgce hét
vao ban than vat liéu (thanh phan, cau tric, to chirc...) va cac diéu kién bién
dang (nhiét do, mtrc do bién dang, téc do bién dang, trang thai tng suat ).

e Duong cong chay:

— Puong cong biéu dién su phu thudc cua @ng suat chay vao micc do bién

dang (hoic toc do bién dang) goi la dudng cong chay hoic 1a duong cong

hda bén.

800

ESIral'ln Rate: 0.1§" ‘ Thép IC15

T 100°C |

Pl

400 | AT || 400°C
| 1 | [~ s00°C
Vs

200 |

27
(=]
(=]

Flow Stress in MPa

o |
0.0 0.2 0.4 06 038 1,0

Equivalent Plastic Strain

Hinh 2.19: biéu do thép C15.
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2.4 Co hoc qua trinh bién dang.
2.4.1 Ung suit.

e Dinh nghia trng suat tai mot diém:

lim = =0
AAAA—>0

Phap tuyén
cua AA

N&i luc va ing suat trong vat thé
Hinh 2.20: ngi liec va iing sudt trong vdt thé.
e Ung suit tai phép va tiép:

. AF,
limyy 0 = IV

] AF//
llmAA_)O = E = O'//

o Ung suat theo cac phuong:

, AFy
oxx = limgy_ A

. AFy
oxy = limy, A

. Al
Oxz = limyy M

Trén mot mit phang c6 3 thanh phan: mot tng suit phap va hai tng suét
tiép.

o Ung suat ky thuat va trng suat thuc:

A, A
F< ' " —>F
l,

le Jdel.

— Ung suit ky thuat:
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F
O-O = —
AO
— Ung suat thyc:
F
O =—
A
Chua y: Trong bién dang déo ta sir dung rng suat thuec.
Z GZZ
4\) zy, _GZ‘ C. cTx Txy sz
Az f’/[_g o5 | . G, T,
Oyy . ° G,
AX
S X
y Hé toa do Dé cac
o 0 0
Khikhdo sétb&itodn  Hacadochinn o, =| 0 o, 0
bién dang déo ta o y <
thuéng sir dung hé
toa dd chinh. 0 0 0

Chuyén tir hé toa do dé cac sang hé toa do chinh dwa vao cac bat bién cua ten
X0 (rng SuAt.
Ten xo (rng suat c6 ba bat bién:
— BAt bién I, 1a bat bién bac nhat:

I, = ox + oy + 05 = const
— BAat bién I, 1a bét bién bac hai:

I, = —(ox oy + oy 0, + 0,0%) + Ty + Ty + 5y = const
— Bét bién I, 1a bat bién bac ba:
Iy = 0y 0y 0y + 2Ty Tys Tzx — Ox Tyz — Oy Tyx — Oy Tgy = CONSt
o1, 05, 03 la nghiém phuong trinh.
=0 -1, —Lo—I3=0
2.4.2 Bién dang.

e Bién dang dai va bién dang goc:
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- - ! 6t diém cb toa do
a]..l X ou Ou . t?a'; dfiu Ié.x, y.lz- ‘
£E. = -1 sau khi bién dang nhé
X HERY - - ¢ 1oa 00 1 ¥, y', Z'
X . Oy [#).4 Chuyén vi cla diém
. 6 tuong (ng theo
- phuang x, y,
I ou, ou, &u (s
= =—>+ )
Y vz ~ z-z=u,
oy oz oy
du, du, &u,
8 z = - fzx = - -
OZ X CZ Bién dang dai va bién dang gbc irén mat phing z
Ten xa bién dang: ==> Ten x0 t6c dd bién dang:
gxx 8xy sz Sxx Exy 8){2
L= €. =|¢ € €
&jj Ex &y By ij yX vy yz
SZX gzy SZZ 82){ 82y SZZ

e Bién dang ky thuat (bién dang gian dai):

_ L =1
&= lO
e Bién dang thyc (bién dang logarit):
dl L,
dp=—=¢p=In—-
l s
Ta co:
p=In(l+5¢

Cha y: Bién dang trong cdng nghé gia cong ap luc 1a bién dang 1on nén ta sir
dung bién dang thyc.
2.4.3 Quan hé giira trng suat va bién dang.
Trong bién dang dan hoi, quan hé gitra @ng suat va bién dang tuan theo dinh

luat hoocke:



Sy khac nhau co ban giita cac mé dun E va G trong bién dang dan hoi voi mo

dun D trong bién dang déo 1a & chd E va G 1 hiang s d6i voi mot vat ligu

24

E - m6 dun dan héi doc
v - hé s6 Poisson
G - mé dun dan hdi truot

E =2G(1+Vv)

°\

|

|

|
_ |
| &

nhat dinh con D thay d6i trong qua trinh bién dang.

Trong bién dang dan hdi E= tga= const, con trong bién dang déo D= tga’ ma

o’ thi luon ludn thay doi trong qua trinh bién dang.

2.4.4 Piéu kién déo.

e La diéu kién kim loai qua do tir trang thai dan hoi sang trang thai déo.

e Xét trudng hop thanh tron theo huéng truc. thanh s& bi bién dang déo néu

{rng suat nao kéo trén tiét dién cua nd dat ti han chay.

e Trudng hop tong quat: khi vat thé chiu tai trong bén ngoai, bén trong vat

thé xuat hién ung suat twong duong dat téi @ng suat chay cia vat ligu thi vat

liéu thi vat thé nay bi bién dang déo.
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*Diéu kién déo Tresca-Saint Venant:

=k, =2k

Ten xo (ing suat trong vat thé: _
g gve Gmax Gmin

A

0

0
|

;)

2

= O
=5 =

*Diéu kién déo Huber-Mises:

%9 2

(6,-6,) +(c,-06,) +(o, —G])z =2k} = 6k’
Trong cé4c biéu thuc trén k 1a goi wng suit tiép chay, duoc xac dinh trong
treong hop cét thuan tly. Theo diéu kién Tresca thi: 7., = k = k;/2; theo
diéu kign déo cua Mises thi: k = =k ~ 0,575k;
e Nhitng biéu thtc riéng cua diéu kién déo:
— Trang thai &ng suat phang:
Oy = Txy = tyz = 0

+O'§—O'XO'Z+3T)2(Y=ng

N

+ O'% — 0,03 = k}?
— Trang thai bién dang phang:

oy + oy
O-Y = 2

Ty = oyz =0
(GX - Uz)z + 41}2(2 = kfz‘ = 4‘k2

2

Py

1 1

V3
— Trang théi (tng suat d6i xang truc:
o = Toz = 0
(5, = 65)" + (05 — 622 + (07— 5,)" + 613, = 2k,
2.4.5 Nhirng nguyén tic dinh luat trong bién dang déo.
Quan hé giira wng suat chay va bién dang thuc xac dinh theo dwong cong

chay cua vat ligu.
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Vit thé bién dang tuan theo dinh luat déo, dinh luat thé tich khong doi,
nguyén tic tro hee bién dang nho nhat.

e Dinh luat thé tich khong doi:
Thé tich vat thé khong thay d6i trudc va sau khi bién dang. tong cac thanh

phan bién dang trén dudng chéo chinh bang 0.

&5
¥ BT
¥ s

I
|
\
!
|
XD | Xn’?

i
|
|
i i Ve g |::> V= Xo.Yo.do = X, Y. 4y
7 e

—— X_n hﬁ =1 111‘\f11+lnv1—'n-i-lnﬁ =0
X, Y, Z, X, Y, Z,
— P, +p,+¢,=0 e, +e,+€,=0

Nguyén tic tré lec bién dang nho nhat:

Néu céc chat diém trong vat thé bién dang sé& dich chuyén trén phuong nao co

~\M/

- -

TN

So d6 chay huéng kinh cta
kim loai khi chén

tré luc nhé nhat.
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CHUONG 3
THIET KE VA TACH KHUON CHI TIET VOI SU HO
TRQ CUA PRO ENGINEER 5.0

3.1 Phan mém pro engineer 5.0.

Pro/E Ia phan mém cua hang Prametric Technology, Corp.

Pro engineer 1a nam trong ta dai CAD ma dan thiét ké thuong goi, trong do
con c6 Unigraphic (NX), CATIA, |- DEAS.

Pro engineer duoc st dung rong rai trén thé gisi va dong thoi né ciing dugc
sir dung rat phé bién & Viét Nam.

Pro engineer rat manh trong thiét ké, khuén mau va gia cong.

NO con tich hop thém module Expert Moldbase Extension (chuyén dung

cho thiét ké khuén mau).

3.1.1 Thiét ké 2D.

Chtic ning va cong dung mét sé 1énh phac thao: duong thang (line), chir
nhat (rectangle), tron (cycle), cung , bo cung (fillet) , vat canh (chamfer),
duong cong (spline), kich thudc (dimension). ..

Chtrc ning va cong dung cta mot s6 1énh rang budc theo: phuong ngang
(Horizontal), vudng goc (Vertical), tiép tuyén (Tangent), diém giita (Mid-
Point), dong tam (Coincident), d6i xang (Symmectric), bang (Equal), song
song (Parallel).

Ngoai ra con c6 cé4c 1énh phu tro nhu: cit (delete segment), tao chit (text),

chén ddi twong tir thu vién (palette), ddi xang (mirror), sao chép (offset),

3.1.2 Thiét ké part 3D.

Chtrc nang mot sb lenh thdng dung nhu: extrude, revolve, sweep, blend,

style.
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3.2 Thiét ké chi tiét thung xe rua.
Sau khi da cai dat phan mém ta bat dau thiét ké chi tiét.
B1: Khai tao mot part- solid méi nhu sau:

Sub-type
) ## Sketch @ Solid
@ [ Part () Composite
@ Assembly () Sheetmetal
) Manufacturing () Bulk
) [=] Drawing () Harness
.O Faormat
) Report
) Diagrarm
) £4] Layout
) Markup
Name |xerua |

Commaon Mame | |

[JilUse default template!

Hinh 3.1: tao méi truong part.

B2: Chon mat front, sau do6 phac thao bién dang sketch:

Hinh 3.2: tgo bién dang 2d cza chi tiét.
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B3: Tao khdi solid bang extrude, nhu sau:
O] e EREne x4 = I Vs v X

Flacement Dptions Froperties

Hinh 3.3:tq0 khoi extrude.
B4: Tao gdc nghiéng cho chi tiét, nhu sau:

O B 0% B C #

Flacement  Options  Propetties

Hinh 3.4: tgo g6c nghiéng cua chi tiét.
B5: Tao chiéu day cho chi tiét, bang I&nh shell:

@ #Select surfaces to be removed from the part.

Thickness %

References  Options  Propedies
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Hinh 3.5 d¢ day cua chi tiét.
B6: Tao cac goc luon, bang 1énh round nhu sau:

ﬂ o Select an edge with CTRL key pressed to add to this set, or cre

[ 5 [10000 |7

Sets  Transitions Pieces Options  Propedies

Hinh 3.6: tao goc luon.
Vay la chi tiét thiét ké xong, ta sao lru dit liéu lai dugi dang *.prt dé tao long

khuon va sao luu duéi dang *.1GS dé phan tich.

RN i3 | I

235 _w_ \ /

i s R25 T —
886 ggg

R100
/ ——

580
470

Hinh 3.7: ban vé thiét ké.
3.3 Tach khuon chi tiét.



31

Sau khi da thiét ké part, tiép tuc ta tién hanh tach khudn.

B1: Khai tao mot manufacturing- mold cavity méi nhu sau:

i Sketch

Part
Assembly
Manufacturing

() Cast Cavity

@ Mald Cavity

() Dieface

@] @ Markup

. | mfgnoo1 |
Camman MNarme ‘ ‘

[ Use default template

| cancel |

Hinh 3.8: tao maéi truong part.
B2: L4y khéi co so dé tach khudn, nhu sau:

MoLD -
MoldModsl  ~| | & & [é2 | [ search.

EL

Comman Falders o1 s (1 moiz.prt
Locate Rermart | [H In Session 11000 CIHINA THAM KHAO (T priooD ort
Desidop (C1100mesh Dzpt Druapt

Catalog
a2 (0 cavity.prt [ xeruanr

£ My Documents [ oot

mohile-abagd3cs C23mesh T maiprt

% Warking Directary
Network Neighborhood
24 Favorites

Simplfd Rap

> MOLD MOL TP
e Model

Workpiece File name: tua prt Date modified: 05-Sep-06 01:27:02 P Preview v

Wid Base Cmy

Meld Comp File name: | rua prt | Type| Part oty =] subtype| A -

» Folder Tree [ open [+]| cancel |

Gen Assem
Quit

Hinh 3.9: chon déi tuwong cdn tach khuén.
B3: Tao dd co rat cho khudn:

= il Shrinkage By Scale z

Feature

|— Formula —— &

1+ 8 ‘

— Coordinate System

| & |[PRT_csvs_DEFFIE

|— Type 7|
|gotropic
Foreard references

- shrink Ratio —
‘0005000 Ll

o] [v] x|

WWE oD 0a 0 -

Hinh 3.10: hé sé co rit.
B4: Thiét ké phdi vai kich thudc nhu sau:



32

1000.00
H .

Hinh 3.11: thiét ké phai.
B5: Tao mit phan khudn bang 1énh Fill nhu sau:

Hinh 3.12: tao mgat phan khuon.
B6: Tao thé tich phan khudn ban lénh volume split:

Menu Manager !

| ) MOLD tnfo

ent
= Split Sris Defining
Mold Model Georn Option  Make Yolume

ié!'\ Select
Se or mare jterns.

Sel Cornp
Done
Guit

WerWeODOoa 0w

Hinh 3.13: tgo thé tich phan khuén.

B7: Tao khudn cavity va core nhu sau:

& Properties L properties |=“ Create Mold Cormponent

Emamefwm highighted vol Enterniame forine highiighted ¥

EjeaTy
EJCORE

I
CORE

e

) Advanced

Hinh 3.14: tao doi twong khuén.
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B8: Tach khuon thanh hai tam:;

Hinh 3.15: khudn trén va khudn dudi.

Sau khi tach thanh 2 1ong khudn cavity va core ta sao luu dudi dang .IGS dé

moé phong gia céng.
o K&t luan:
Qué trinh tach khudn d4 hoan tat, cac goc luon va kich thude twong ddi

dam bao cho qué trinh phéan tich va gia cong.
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CHUONG 4
PHAN TIiCH SAN PHAM VOI SU'HO TRQ CUA ETA/

DYNAFORM 5.6

4.1 Phan mém eta/ DYNAFORM 5.6.

e Dynaform do hdng LSTC cua My san xuat.

e Dyaform la mot phan rat manh vé mé phong sb qua trinh dap tam.,

e N6 ra doi ciing kha 1au, nhung st dung doi hoi phai ¢6 kién thirc 1y thuyét
rat nhiéu.

e Ngoai ra trén thé gioi hién nay con sir dung cac phan mém khac nhu:
ABAQUS, MARC, EPDAN, INDEEP, ROBUST, DEDRAN, DEFORM,
FORGE2/3, PAM-STAMP, ANSYS L/S.

e Giao dién chinh:

| Thanh menu

(

| Thanh coéng cu
|

~ Cira sO hiepthe

|

«Z . A < s P n - sugent P Reset
Hien thi hop ot 10 200w A1 thong bao = VI T
tl ﬂ - ;Z' ZOOM IN, DOWN TO ZOOM OUT = W Surtsces I~ Noemal I~ @ Color
= i o) /) 4 : : I ‘ﬁj '\F Elements ~ Nodes F Shade |

Hinh 4.1: giao di¢én chinh.
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e Thanh file maneger:
Cho phép nguoi st dung cac hoat dong nhu: database,
data input/ output, submitting jobs and print setup.
Buoc minh hoa nhu hinh bén.

e Thanh part control:

Co so dit liéu trong déi twong (part) gom co: thiét dat
ciia duong, mat, cong trir phan tir. MAi part chi c6
duy nhat mot s6 ID riéng. C6 thé tao ra 1000 part
trong co s& dir liéu. Ngoai ra con c6 mot sé chac

nang khac.

e Thanh preprocess:

Churc nang nay cho phép nguoi dung xay dung hoic
chinh sira md hinh, tao ra mé hinh tir cac phan ti,
kiém tra/ thay thé mé hinh, tao ta boundary (duong
bién gidi) tr mé hinh. Con nhirng chic nang trong
thu thoai ndy rat hay. Pay 1a mot budc quan trong

truac khi mé phong.

e Thanh DFE (DIE FACE ENGINEERING):
DFE (DIE FACE ENGINEERING) phét trién dé hd trg tao
ra mat khuén nhanh va dé hon.
Chtrc ning bao gom:
— Tao ra mat phan khuon riéng biét.
— Tao mép canh khong nhan.
— Sira va phan chia bé mat.

— Chia ludi va kiém tra/ thay thé.

Mew

Open... Ctri+0
Restart

Save

Save As..

Import... F3
Expart.. Shift+F3

Submit Dyna From Input Deck
Run Dyna Restart

Print Setup
Print

Exit Ctrl+x

Ctri+F

Edit
Delete
Add.. . To Part

Turn N
Current

Separate
Transparent
Summary'

Pregrocess

LinefPoint Crl+L
Surface Ctrl+5
Element Ctri+E
Mode Ctri+h

Model Check/Repair Ctrl+R

Boundary Condition  Ctrl+U
Mode/Element Set Ctrl+

Freparation
Binder

Addendurm
Re-engineering
hodification

Die Design Check
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— Tu dong dién day 16, dudng ranh gigi va dudng bén ngoai.
— Tu dong va hd trg xay dyng tam chan.
e Thanh BSE (BLANK SIZE ENGINEERING):

Preparation

BSE (BLANK SIZE ENGINEERING) la chiic ning thiét dat MSTEP

Lnfold
Development

kich thuéc phoi, c6 dinh va lip phoi. Bé cho qué trinh md

phong dap phoi nhanh hon.
e Thanh setup:

Cai dit céc thdng sb cho qué trinh dap, c6 thé cai dit nhanh

(quicksetup) hoac tu dong cai dat (autosetup).

e Thanh definition:
Nguoi ding c6 thé thiét dat cong cu dap, dinh nghia vat
licu va thdng sb, tao ra chdt dan hudng, tao ra va chinh
stra dudng co, dinh nghia sy lién két gitra cac bé mit, gan
vudt, xem chuyén dong cua cac thiét bi va chinh sira bién

dang phéi.

e Ngoai ra con c6 mot sé thanh cdng cu khac nhu: option
view option, analysis.
4.2 Thiét lap cac diéu kién bién cho chi tiét.

Trinh ty thuc hién qua trinh thiét 1ap va moé phong:

s 2y
eta/POST

(post-processor) )
\&
eta/DYNAFORM eta/Job Submit
(pre-processor) (LS-DYNA solver) s >

eta/3DPlayer
(post-processor)

Hinh 4.2: trinh tw giai thugt dynaform.
Thong sé vat liéu [11].
Méc thép: SS400- JIS (tuong duong mac thép CT3- TCVN).

e Gidi han bén nhé nhat; 400 N/mm?

Gravity Loading
Draw Die
Spring Back
Rotary Bending
AltoSetup

Tools

Analysis Setup

Define Tools Ctri+T
Position Tools »
Draw Bead Ctrl+D
Blank Generator
Guide/Pin

Define Blank Ctri+B
Blank Cperation »
tdaterial

Braperty

Animate

Tools On/off

Summary

menu, utilities,
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Gigi han chay khoang: 235 ~ 245 N/mm?
Nhiét dung riéng: 0.700 J/g-°C
b6 dan nhiét: 3.70 W/m-K
Nhiét d¢ tbi da: 400 °C
Nhiét d¢ t6i thiéu: -40.0 °C
Thanh phan:

C=0.14-0,22% [Mn=0.4-0.65% [Ni=03% [S=0.05% |P=0.04%

Cr=03% Cu=03% As=0.08 |Si=0.05-
% 0.17%

4.3 Thong s6 dap.

Lwc dap vudt: [3, tr. 259]
Pgr =L s Kgr -0z (N)

L: chu vi hinh hép (1200 x 2 + 1000 x 2= 4400 mm)
s: chiéu day phoi (1 mm)
o i6i han bén cta phdi (400 N/mm?)
Kgr: hé sb phu thudc vao hé sb vubt. (tra bang, chon Kgz-= 0.37)
- Pgr = 651200 N
Bip = np “ Ezp (N)
(np - huc ép riéng (tra bang, chon q,,,= 2 N/mm?)
F,,: digntich phan phdi bi chan (1200 x 200 = 240000mm?)
> P,, = 480000N
Cong bién dang: [3, tr. 260]
Apr = (0.6 = 0.8)PyrHy  (J)
Py luc dap (651200 N/mm?)
Hp: d6 sau vudt (230 mm)
- Agr = 89865 KJ
Khe ho giita chay va ci: [1, tr. 177]
Z=1,2s
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s: chiéu day phdi (1 mm)
Z: khe hé (1,2)
Sau khi chi tiét da dugc thiét ké tir phan mém proengineer Iuu duéi dinh dang
IGS.
e Budc 1:
File — import: ph6i va chi tiét (¢ day phoi ciing duoc thiét ké tir proe). Chinh
sua tén va ID. Xong, ok.

(Ol CilEl [Wnicme [PARTOOO

Restart =
Save D {1
Save As
Export... Shift+F3 Name 1D
Run Dyna Restart - | |
Print Setup Maodify Delete
Er\.nt oK I
Exit Ctrl+<
Hinh 4.3: import file.
4 .
e Budc 2:

Tool- blank generator: thiét dat duong ranh gii va chia ludi phdi. Ta chon
boundary line, chon kich thudc phan tir (element size ) 1a 30. Xong, ok.

Analysis Setup

Define Tools Cir+T

Position Toals »
DrawBead  Cii+D|
SELECT OPTION
Guiderin r ey
Define Blark Ctri+B BOUNDARY LINE | | ¥ TooiRadius: {1 125000

Blank Operation > d
- re :
Material SURFACE Element Size

Property TUBE Convert I

Animate

Tools On/off ExIT OK | Bacb:l cancell
summary

Hinh 4.4: thiét dwong ranh gidi ludi.
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e Budc 3:

Preprocess — element: chia lugi phan tir, chon Max size 1a 30.

CEpOLESS A 2| o] ek setestaycusor

Line/Paint Cti+l| | | s 04| 1| ﬁ% Jgg
Surface CrS| | | | 7| BB

ot | B8] | o] = |

Node ctien| | | | 7| e[| —2 —Foet |
Madel Check/Repair Cri+R | | A7) EE| &| = | |
Boundary Cangition Cirl#l| —taver semons. KeyinsurRangs |
Node/Element set  Clrl+y ow | ok | cancel |

Hinh 4.5: chia ludi.
Sau khi chia Iudi ta duoc nhu hinh sau:

e Budc 4:

Part — create: tao ra tim chan tir mat chay.

e o

Edlt Add

Bk . = o
Add..To Part i Elernent(s)
Turn On

U 0 Surfaceis)
Separate ToPat [chan | |
Transparent

Summary M

Hinh 4.7: tgo tam chan.
e Budc 5:
Setup — draw die: cai dit cac thong sé cho khudn dap. Ta chon quicksetup/
draw, sau d6 chon phoi, tim chin, cdi (mau xanh 1a mau d3 chon con mau do

chua dugc thiét 1ap).



40

Draw typw

Single action (inverted draw) |

Setup

Gravity Loading
Spring Back -
Rotary Bending | =

I~ Lawer Binger Force

etoesy [2000.00 ™ Lower Binder Travel
e — — —
= _woh | e |

Hinh 4.8: théng sé dap.
Tiép tuc, ta thiét dit thong sé gan vubt:

Thiét dat thong s tir phan mém.

Tir nhitng cng thite nhu trén ta chon cac théng sé.

— Draw Bead Type And Parameters
M Rectangular

™ Semi-circular " Edge
S0000E+001 ! 90000E+001
Entr aled!) Entrance j]
5.00000E+000 .00000E+000
Entrance Radius ance Ra

10.00000E-+000 F4) 1 S0000E+001 \ 3.00000E+000
Groc ius(1) Groove Length (2

Gt

Hinh 4.9: théng sé gan vuat.
Xong.

ap.

e Buoch:

Tiép theo ta chon submit job dé phan mém giai thuat cac théng sé vira thiét
IA

Tool — autosetup: thiét Iap cac thdng sé vé van téc dap, hec chian phoi, khe ho
— Van téc dap vuét tra bang sé tay : 2000 mm/s
— Luc chin phéi: 100 tan
— Khe hg: 1.2
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4.3 Két qua so bd.

“Hinh 4.10: thiér dat chi tiét va mé hinh vt liéu pha huy.

Qua trinh dap tao hinh san pham thung xe rua:

wine WL
Teoency eoency 8

WRNNLE WRNNLE

— \ Loaort

CRACK
RIS
oF e
SaFE
WRNKLE n { W
ooy 8 om | ooy |
ViRNKLE 0 4 WL

SEVEFE
v

0 ko - wstrEn
STReron pemitt

cRac
s
of cwex
sare
wone 8 wone
ooy | b woocr
WL L
SeveRe
v

WSUEFICENT
STRETON

Hinh 4.11: qua trinh tgo hinh san pham.

Pay 1a cac budc thuc hién qua trinh dap tao hinh tim san pham, san pham & tirng
thoi diém vat liéu sé bién dang & cac mic do khac nhau. Do dé trong qua trinh can
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c6 cac thdng sé toi wu dé giam bét su pha huy dang ké cua vat lidu ciing nhu céc
phan nhin rach trong san pham.

WRINKLE I

SEVERE
WHNKLE

Hinh 4.12: qué trinh ddp thi thec té.
Céc san pham sau khi dap thir qua céc lan dap thi san pham van con nhin &
cac phan héc nhung voi san pham thung xe rua thi d6 nhin d6 1a c6 thé chap nhan
dugc Vi n6 van dam bao cac thdng sé ki thuat dua ra.
Miéng thanh san pham c6 nhiéu I6p nhan d6 1a qua trinh chan phoi khi qua
trinh dap san sinh ra muc dich cua n6 dé dam bao cho qué trinh kéo phéi dugc dién
day céc long khuon.

Két qua db thi FLD lan 1:
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CRACK

RISK
OF CRACK

SAHE

WRINKLE |
TENDENCY

WRINKL E

SEVERE
WRINKLE

INSUFFICIENT
- B CSTRETCH

Hinh 4.13: két qud FLD1.
Sau khi md phong van con nhan & miéng phdi (do tam chan phai thiét ké nho
hon mit phdi), xuat hién nhiéu vét nat (mau do).
Ta tiép thiét 1ap lai thong s6 chi thay doi khe hg, tao thém tim chin 16n hon
bé mat phoi nira.
Két qua db thi FLD lan 2:

RUA XE

STEP 14 TIME:  0.119173 CRACK

FLD, middle layer : RISK

PART: PHOI OF CRACK

SAFE
WRINKLE
TENDENCY
WRINKLE

SEVERE
WRINKLE

0.00 . ) o INSUFFICIENT
050 050 '-0.10 00 %050 "0 a4 STRETCH I

ETA/POST

Hinh 4.14: két qua FLD 2
Két qua md phong cho thay chat lwong san pham van dam bao, do nhin cua
cac bé mat giam so voi lac dau.
Vay 1a qué trinh thiét dat cac thdng sb va quéa trinh giai thuat tir phan mém da

hoan tat.
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4.4 Két qua md phéng.

e Sanpham:

Hinh 4.15: mé hinh sau khi ddp.
Sau khi md phong san pham twong ddi dam bao cac tinh ning.

e Chit Ivgng san pham:

Hinh 4.16: chat lirgng san pham.
Chat lugng san pham khong c6 cac ving rach (mau d6) ma chi tap trung &
cac ving an toan (mau tim) dam bao dung yéu cau k¥ thuat, khéng cé ving
rach dut trong qué trinh dap.
e Chiéu day:

Hinh 4.17: sw phan bé dg day.
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Tir m6 hinh chiing ta ciing thdy dugc chi c6 mot viing nho (mau vang) con lai
phan I6n 1a viing (mau xanh), viing ma dat do day tiéu chuan Imm.

— Do day nhat cua chi tiét: 1.2mm

— Do mong nhat cua chi tiét: 0.8mm

e Ung suat:

RUA XE
STEP 14 TIME:  0.119173 699208130

COMPONENT: Z-stross, Maxamum
612111877

89.534233

2437066

84.658302

174.7545780

250850830

345847113
433.043365

520139648 o
¥
eTafosT

Hinh 4.18: sir phan bé ing sut.
Két qua tir md hinh cho ta thay phan @ng suat phan bd tuong dbi déu & phan
than san pham, gia tri ang suat twong ddi dat yéu cau.

e Luc chanva luc dap:

2 (BLANK/10_punch)-Z force-Slave _e.3 (BLANK/10_binder)-Z force-Slave

Hinh 4.19: biéu do luc.

Tir biéu d6 ta thay duoc thoi gian dap chi tiét twong tng véi cac thong sb
luc chin va luc dap.

— Luec chan; 100 tan.

— Luyc dap: 300 tan.

— Thoi gian: 13,6 phat



e Qua trinh kéo phoi:

RUA XE
EDGE MOVEMENT
STEP14 TIME: 0.119173

ETA/POST

Hinh 4.20: qué trinh kéo phoi.
Tir mb hinh kéo phdi ta thiy duogc su dich chuyén cua cac phan tr vat liéu,

do cac thong sé luc chan va lyc dap dugc tdi wu nén qua trinh kéo phoi twrong

ddi déu trén vanh chi tiét.

Hinh 4.21: hinh sdn pham thuc té.

o Két luan:

Nho sy md phong s6 qué trinh bién dang ma céng viéc tinh toan chinh xac va

nhanh hon, d6i véi chi tiét thing xe riia nay thi d6 chinh xac chi can tuong

doi.
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153.800308

142.814575

131.828842

120.843102

109.857361

98.871628

87.885887

76.900154

65914421

54.928680

43.942944

32957211

21.971472

10.985736

0.000000
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CHUONG 5
GIA CONG KHUON CHI TIET VOI SU HO TRQ CUA

MASTERCAM X4
5.1 Phan mém MasterCAM.

e Mastercam la mot phan mém chuyén trong gia cong (CAM).

e N6 dugc (rng dung rat nhiéu trong cac khu cdng nghiép, cong ty, xi nghiép..
trong nudc 1an ngoai nuéc.

e Mastercam c6 thé thiét lap gia cong cac vat liéu kim loai va g trén cac chu
trinh nhu: tién, phay, cét day.

e Mastercam con dugc Add-In trong Solidwork tao nén b d6i hoan hao trong
thiét ké gia cong.

e Mastercam tuong ddi dé tiép can va gia ca hop 1y nén duoc dong dao cac
Designer nghién ctru.

5.1.1 Giao dién chinh.

X Mastercom Mill X4 CADOCUMENTS AND SETTINGS\RDOT\DESKTOP\THUNG XE RUAWMAS TERCAMVCORE. MCX -8 x|
Bl E Yew el Cests Gobds oom Machns Typs Loobaths Scsen At Ssltys e

YK @ RoR EL BTN “::'::'TSC}L]?L&}?' % ¥ IHHPAEE )
F-N-G-H- 2D vk | FSBHASYH-8A- - HELPR-S-D-4
\ 2| <] x| <] z|[s0n P a | ow | WMw A -5 8|8 Al % | 9

Ribbor Bar
rafions Manager TH, J\_

.n  Tockpaths | soads | et A &
e *
[ -
+

-

B B8 Medire Groue-1
E-1LL Properties - Ganeri: 4l
B8 Tookuth Group-1
=8 -1 - Suxface Rough Radal - [
] Paramaters
¥ #1-Mo000EMDMILLE S
-l Geomatry -
[l Gecmetry - 19 Erive
Geometry - | Badal
£ Tooksth - 08K - CORES
EHE 2 - Sanface Frish Parslel - [V

? Pursmeters
£2 - 14,00 ENDMILLZ 5P

LB

BoaakBLPEE

CeHEHTO®

SETUP PARAMETER

MR %% @

\4_—_—_--1/_,’ Gwiewi 150 WCS:TOP T/ Cplane: TOP

Foe Foelp, s ARt-+H. 30 | Gview  Planes | Z1) 50000 | O v | Lewel:|1 v | | Attrades | & | f—

|| wes | Groups |1

Hinh 5.1: giao dién Mastercam.
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Toolbar: thanh cong cu.
Window graphic: viing hién thi d6 hoa.

Support design & process: thanh hd trg thiét ké va gia cong.

Setup parameter: viing thiét 1ap cac thong sé gia cong.

o S

Hinh 5.2: #ng dung thiét ké.
5.1.2 Modul lathe (modul 1ap trinh tién chi tiét).

e Rough: I4p trinh tién thd cho chi tiét.

e Finish: 1ap trinh tién tinh cho chi tiét.

e Thread: lap trinh tién ren cho chi tiét.

e Groove: lap trinh tién ranh cho chi tiét.

e Face: lap trinh tién mat dau cho chi tiét.

e Cutof: 1ap trinh tién cat dat cho chi tiét.

o Drill: khoan 15 cho chi tiét.

Sau day 1a mot s6 hinh anh vé 1ap trinh tién trong mastercam:

Hinh 5.3: lgp trinh ti¢n.
5.1.3 Modul mill (modul lap trinh phay chi tiét).
e Contour: lap trinh theo bién dang.
e Drill: khoan 16 chi tiét.
e Pocket: phay héc chi tiét.

e Face: phay bé mit chi tiét.
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e Surface rough: phay thd bé mat chi tiét.
e Surface finish: phay tinh bé mat chi tiét.

Sau day 1a mot s6 hinh anh vé 1ap trinh phay:

Hinh 5.4: Igp trinh phay.
5.1.4 Modul wire EDM (modul lap trinh cit day).
Contour: 1ap trinh cat theo bién dang (c6 thé diéu chinh goc nghiéng).

Canned:

Hinh 5.5: hinh Ip trinh cat day.

5.1.5 Modul rounter (modul chuyén lap trinh cho Woodcam).
e Nhin chung cac Iénh Iap trinh giéng nhu phan mill, ngoai ra con cé cac kiéu
lap trinh:
— Saw: lap trinh cua, s& roc cac chi tiét.
— Block dril: 1ap trinh khoan theo hang cho chi tiét.
e Modul nay chuyén gia cong cac san pham gé theo tiéu chuan dé tao cho
nguoi dung nhirng tinh nang méi va nhanh hon hon so véi cac phuong phap

thu céng khéc.
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Hinh 5.6: hinh Igp trinh rounter.
5.2 Thiét 1ap théng sé cong nghé cho chi tiét.

Sau khi long khu6n duoc (cavity va core) duoc tach tir proe va dugc luu

duéi dang 1GS. Bay gio ta chuyén dix liéu import vao Mastercam.

5.2.1 Thiét lap thong s6 cho

khuon cavity.
Files I Tool Settings  Stock Setup |36f5t920n9|
e Thict lap kich thudc phoi: S

800x1000x450 {'
n o . R < Shape

Bién dang phoi: hinh hop, hinh ¢ e Cson b

try, khdi solid, add file va c6 thé R oLz

Fx Oy Oz

thiét dat theo cac hudng (X, Y, z).

¥ Display w /1\ i
1000.0 a00.0

GOc phéi trung vai goc toa do. ¥ Fisreen i
o Wite frams A7 T~
4 7 A X X /.' ‘1‘ ‘-.,\
Kich thugc phoi: chon 2 goc, © sl I/ TN \1

Stock Origin
In view
coordinates

3 |399.83933
he
Z

chon dudng vién caa hop, chon

cac bé mat, cac khdi, cac doan.

Sau khi cai dat xong, chon ok.

Select cumers...l EBounding box | NCI extents |
Al Sufaces AlSclids | AlEnies | Unsclectal |
[ Use Machine Tree

Hinh 5.7: thiét dat phoi.
5.2.2 Thiét lap thong sé phay thd bé mit cavity.

Toolpath — surface rough- radial: chon cac bé mat can phay (mau vang).
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Select Boss/Cavity @

() Boss
) Cavity

(%) Undefined

Hinh 5.8: chon bé mdt gia cong.

: g
Sau do enter, xuat hién bang va chon radial point.
’ g ) P i om B 5]
Muc dich cua viéc tao ra diém xoay ban phay trong o o | ®
ltic phay cac bién dang cong. stom. |
Check.
Ch()n ok. i r]
Show...
Containm;aﬂn]l % @
Fiadial point
Hinh 5.9: thié dat duong chay dao. |
P P
e Toolpath parameter: (thdng so vé duong chay v | 7]

dao)
Chon dao sphere (dao phay cau).
Tool diameter (duwong kinh dao): 50
Conner radius (ban kinh dao): 25
Feed rate (téc do cat): 100
Spindle speed (toc do truc chinh): 1000
Spindle direction (huéng quay truc chinh): cw (clockwise: cung chiéu kim
dong hd).

Plunge rate (tbc do an do theo truc z): 10

Retrac rate (tbc do hoi dac): 20 ===

Toolpalh patamelers  Suufoce paameters | Fiough adial pramsters

Hinh 5.10: thdng sé

dao gia cong.
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e Surface parameter: (thdng sb vé bé mat)
Clearance (khoang cach an toan): 50 (gia tri tuyét doi)
Retract plane (mat phang an toan): 25 (gia tri twong di)
Feed rate (mat phang hoi dao): 5 (gié tri twong ddi)

Chon ok.
«

Toolpath parameters \ Suiface parameters | Fiough radiel parameters |

Tool rname: | 20 BALL ENDMILL

Tool #: 105 Len. offset; |105
Head ft |-1 Dia. afset: |105

Tool diar 500 Comer radius: [25.0

Coolant. Spindle directior: [Cw -

Feedrate: |100.0 Spindie speed: | 1000
Plunge rate: |10.0 Retract rate: [20.0

™ Force tool change ¥ Rapid retract

Rightclick for options 5|

Select fibrany tool ‘ r Toolfiter | =l
Misc values... | r r

I Tobatch Home pos.. | ™ [ Planes.. | Camed text.. |

v %] 2]

Hinh 5.11: thong sé bé mat gia cong.

e Rough radial parameter: (théng sé phay thd)
Total tolerane (tong luong du gia cong): 0.05
Cutting method (phuong phap cat): zigzag
Max.angle increment (goc tang 16n nhat): 0.5
Start angle (goc bat dau):0
Start offset distance (khoang céch bt dau):1
Sweep angle (géc quét): 360

surface Rough Radial

7

x| ?

Hinh 5.12: thdng sé phay thd bé mat.
— Chon cutting depths:
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Adjusment to top cut (thay d6i khoang cach cit theo huéng dtng): 0.2
Adjusment to orther cuts (thay d6i khoang cach theo cac hudng khéc): 0.2
£

¢ absolute @ Incremental

Abzolute depths Incremental depths

0.0 Adjustment to top cut 0.2
-10.0 Adjustment to ather cuts 0.2

T e
[ . | [ i, |
[ e | [ sl |

= [Mate: drive stack iz included in adjustment.|
Fielative to m v x ?
Hinh 5.14: thong sé cat.

— Chon gap setting:
Gap size: % or tool dimater (kich thudc khe ha): 300
Motion (loai chuyén dong): follow surface
Muc dich tao ra duong khoi gap khic va bi gay.
Xong, ok.

Hinh 5.15: théng sé gap setting.
Vay la xong viéc thiét dit théng s6 phay thé cavity.

Hinh 5.16: két qua phay thé.
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5.2.3 Thiét lap thong sé phay tinh bé mit cavity.

Toolpath — surface finish — paralle: (mau vang)

Select Boss/Cavity @

P
() Boss

() Cavity

(%) Undefined

i

| v

Bl

Hinh 5.17: chon bé dt gia cong.

e Toolpath parameter (thdng sé dudng chay dao):
Chon dao phay sphere (dao phay cau).
Tool diameter (duwong kinh dao): 20
Conner radius (ban kinh dao): 10
Feed rate (toc do cat): 80
Spindle speed (toc do quay truc chinh): 700
Spindle direction (hudng quay dao truc chinh): cw (clockwise: ciing chiéu
kim ddng ho).
Plunge rate (toc do cat theo truc z): 7
Retract rate (tbc do hdi dao): 20
£l

Toalpath parameters } Sutace parameters | Finish parallel parameters |

# | Tool Name [ Dia. | Corrad Tool name: | 10 BALL ENDMILL

L 20, BA.. 500 2.0

Y e 0 Bh. o0 o0 Tool #: |2 Len. offset: |24
Head# |1 Dia. offset: |244
Tool dia; |20.0 Comer radiss; [10.0

Coolant... Spindie directior: |Cw
Feed rate: |30.0 Spindle speed: | 700
Plunge rate: | 7.0 Retract rate: |20.0

I~ Foree tool change ¥ Rapid retract
Ll v Comment

Right-click for options: J

Select fibrary tool... r Tool filter J

| Misc v | r | & |

™ Tabatch Home pos.. | [ ‘ Planes... | Canned text... |
v %] ?]

£

Hinh 5.18: thong sé dwong chay dao.
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e Surface parameter (thdng sé phay bé mat):

Clearance (khoang cach an toan): 50 (gia tri tuyét doi)

Retract plane (mat phang an toan): 25 (gia tri twong di)

Feed rate (mat phang hoi dao): 5 (gié tri twong ddi)

Chon ok.

e Finish paralle parameter (thdng sé phay tinh):

Surface Rough Radial

Toolpath parameters  Sutace parametors | Fiough radial parameters |

I

r 0.005742 r
= (ol

B [ e |

- 50.0 o
L) “

on diive
M Retact %0
ks Stook o lave
on

" Absolute  * Incremental check

Eeedplare... | [50 Taal cartainment
Compenzate b

 dbsolts # lcrements] -

x| 2]

Total tolerance (tong luong du gia cong): 0.05

Cutting method (phwong phap cat): zigzag

Max.stepover (lugng du day 16n nhat): 1.2

Machining angle (gdc gia cong may): 0

Chon ok.

Toclpath parameters | Surface parameters

Total tolerance. |p.os Max.
Cutting method [ Zigeag | Mach

Surface Finish Parallel

irish paralel parameters |
stepover.| [1:2
ining
(]
e

angl

I™ Use approvimate start point

Gap settings

Hinh 5.19:théng s¢ phay bé mat.

Advanced setiings.

%] ?]

Hinh 5.20: théng sé phay tinh.



Chon gap setting:
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Gap size: % or tool dimater (kich thudc khe ho): 300

Motion (loai chuyén dong): follow surface

Muc dich tao ra duong khoi gap khic va bi gay.

Chon ok.

Hinh 5.21: théng sé motion.

Gap settings El
H el

Gap size
" Distance

% of tool diameter

300.0

Mation ¢ Giap size, keep tool down

Follow surfscefs) -
I Use phinge. reract rate: in gap

¥ Check gap mation for gouge

Motion > Gap size, retract
¥ Check retract motion for gouge

[ Optimize cut order

=
=

Tangential arc racius: o
Tangential arc angle: oo
Tangeniialli length [0

%] 2]

Vay la xong qué trinh thiét dat thong sé phay tinh bé mit cavity.

Hinh 5.22: ket qua phay tinh.

5.2.4 Chwong trinh G- code tir cac cac thong s6 da md phéng.

Chon biéu twong G1trén thanh quan 1y dudng chay dao.

Chon thu muc luu file.NC, sau d6 ok.

Operations Manager
Taclpaths | Salids | art =

V% N EPER # ?
AxE vaG$ X®

DE Mach\ne Gruup 1

-1l1 Properties - ROUTER DEFALLT

Engraving Toolpaths
=5 1 - Engraving Operation - [WCS: TOP] -
Parameters
- @ #2-1.0000 CHAMFER MILL - 1" 4¢
' Geometry
H =F Toolpath - 116, 1K - MACHINE_GROI
= EE Machine Group-2
:'& --1l1 Properties - Lathe Default
88 Lathe Operations
E 2 - Lathe Face - [WiCS: TOP] - [Tplane: |

Patameters
T0101: General Turning Toal - QD R

Gsumstry
Taalnath - 4 8K - WEAPPING EXAME

-?

B

[[eosien.

I Dutput MCX file descriptor

v NC file
" Dwenwrite ¥ Edit
® Ask NC extension:
.NC
[ %end to machine
™ NCI file
(o
[

v x| 2|

Hinh 5.23: xudt file G- code.
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Poan ma g- code:

00000 (CaAWTTY)

(DATE=0OO-MM-YY — 30-08-12 TIME=HH:MM — 09:734)
(Mo FIDE — C: \DOCUMENTS AND SETTINGS\ROOT\DEIJKT
(W FILE — ¢ \DOCUMENTS AND SETTINGS\ROOT\DESHTO.
(MATERTAL - ALUMINUM MM - 2024)

(T2 | 1. BALL ENDMILL | HZd44 )

N100 @21

N10Z &0 @17 @40 ©49 eB0 G90

{ SURFACE ROUGH RADTAL )

N104 T2 M&

N106 G0 390 G54 X196.361 ¥77.674 a0. s1000 M3
N108 43 HZ44 223,981

N110 z3.981

N11Z @l 2-1.019 F10.

N11l4 T196.748 Z-1.022 F100.

N11é ¥199.675 %-1.188

N11g XZ01.796 z-1.215

N1Z0 X598.206

N1ZZ ¥600.331 z-1.188

N1z4 Te02.254 Z-1.022

N1Z§ X603.751 Z-1.018

N1Zd &0 zZ3. 982

N130 zZ23.98%

N13Z Ze09.129 v78.874

N134 Z23,943

N136 z3.943

N138 &l Z-1.057 F10.

N140 ZA08.912 2-1.059 Fi00.

N14Z Z605.282 Z-1.489

N1l44 Te00.273 2-1.774

N146 X598.141 z-1.802

N3404 z-142.053

N3406 =1 Z-147.053 F10.
N3408 X5e7.685 2-140.001 F100.
N3410 X567.34Z 2-145.37%
N3412 Z3653.28 Z-151.234
N3414 X365.1858 Z-151.285
N34le I563.071 Z-152.177
N3418 Z560.57 Z-152.821
N342Z0 X558.88 £-153.221
N342ZZz X356.8385% 2-153.373
N34Z4 I55A.488 Z-153.288
N34Ze Z556.32 Z2-153.324
N3428 XZ43.68

N3430 XZ43.31Z Z-153.288
N3432 TZ43.111 Z-153.373
N3434 ZZ41.119% z-153.221
N3436 ZZ39.03 £2-152.821
N3438 XZ36.529% Z-152.177
N3440 XZ34.812 Z-151.285
N344% ZZ324.72 Z-151.234
N3444 ZZ3Z.658 2-149.37%9
N3446 XEZ3Z.311 2-14%9.001
N3448 IZ31.667 Z-147.053
N3450 &0 2-142.053

N3452 Z-122.053

N3454 M3

N3456 21 =28 zZ0.

N3458 GEE E0. wO. a0.
N3460 M30

%

Vay 14 quéa trinh l4p cho khudn cavity di hoan tat, viéc con lai la chuan bi do
g4 (rat quan trong cho viéc gia cong) va thiét 1ap lai chuan phdi cho may CNC la
c6 thé gia cong.

Thiét 1ap thdng sé cho khudn core.

Nhin chung cach thao tac mé phong gia cong cho khudn core giéng véi cach

thao tac khudn cavity, chi can thiét dat lai cac bé mit gia cong, ché do cat..
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Sau day la hinh dang cua qua trinh gia cong thé va tinh:

Hinh 5.24: két qua khudn trén.

bay la G- code dugc tao ra tir qua trinh mé phong:

00000 {CoRE)

(DATE=DD-MM-YY - 50-08-12 TIME=HH:MM — (05:48)
(MOX FILE — & \DOCUMENTS AND SETTINGS\ROOT\DES
(Mo FILE — O \DOOUMENTS AND SETTINGS\ROOT \DESF
(MATERTAL - ALUMINUM MM — 2054)

[ TE | 20. BULL ENDMILL 4. RAD | HI177 )
N100 GZ1

N10Z &0 G17 40 =49 B0 G590

{ SURFACE ROUGH RADIAL )

Wi04 T2 WM&

Wi0A &0 &90 654 0. ¥0. &0. 83500 M3

w108 43 H177 Z-210.

N110 z-230.

N11Z @1 2-235. FZ5.

Nil4 zl000. FS50.

N116 v.045

Nllg ¥. 955

NizZ0 vi.

Niz2z z0.

N1Z24 v1.045

N1Z6 ¥1.955

Nizg 2.

N130 ¥1000.

N13Z ¥Z.045

N134 ¥Z.955

N136 ¥3.

N13g 0.

N140 ¥3.045

N14Z ¥3.955

N144 ¥d.

Nl46 X1000.

N7496 ¥7595.
HN74598 0.

N7500 ¥795.045
N750Z ¥795.255
N7304 ¥796.
N7506 X1000.
N7508 ¥7%6.045
N7510 ¥7%6.255
N731Z ¥797.
N7514 0.

N751é ¥797.045
N7518 ¥797.855
N73zZ0 ¥758.
N753zZZ E1000.
N7524 ¥798.045
N753zZ6 ¥798.255
N73z28 ¥759%.
N7330 0.

N7533Z ¥7992.045
N7534 ¥799.212
N75336 ¥799.255
N75328 wao0.
N7540 x1000.
N754Z =0 Z2-230.
N7544 Z-210.
N7546 M3

N7548 %1 @28 Z0.
N7350 =Z8 x0. ¥0. &a0.
N7535Z M30

%
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1 DEDUOH 1 STEEL
2 TYLOXO e STEEL
3 TAMCHAN 1 cT3
4 PHOI 1 cr3
5 ooviT " STELL
[) DETREN 1 STEEL
7 KHUONTREN 1 STEEL
0 X0LO 0 STEEL
° KHUONDUO! 1 STEEL
NO NAME ary NOTE
mh_wr”a MO HINH KHUGN DAP APK
112012 Vet
118012 KHUON DAP THONG XE RUA C58CTS
|8romg[Kivgmg[ Ty [ Bomwi Trang
TRIPONG DA HOG LAG HONG [ ] 007:1 | mm Q 14

o Két luan:

Qu4 trinh gia cong gia cong 1ong khudn cavity va core dd hoan tat, nhin
chung qua trinh gia cdng van con nhitng sai s6 nhung van dam bao duoc yéu
cau ky thuat. Thong s6 mastercam twong dbi dé hiéu, 1a tién dé cho viéc gia
cdng céc chi tiét tir may CNC va la nén tang cho viéc nghién ctru cac phan
mém CAM khéc.
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KET LUAN

Qua trinh rng dung cdng nghé CAD/ CAE/ CAM duoc trng dung trong
thiét ké thing xe rtia chi Ia mot qua trinh dién hinh trong cong nghé gia cong
ap lyc noi chung, cong nghé dap tim noi riéng. Qua qué trinh thiét ké mo
phong, cac thdng sé duoc tdi wu mot cach nhanh chéng va chinh xéac. Tuy dé
tai d4 hoan thanh nhung van con mot s6 han ché nhu: thong sb dac tinh vat
liéu phai nhap bang tay (thu vién chi hd tro cac chuan ISO) doi hoi phai dua
thdng vé chuan TCVN, kién thirc phuong phap phan tich phan t hitu han
con han ché, tai liéu tiéng viét chua dap ng du dé hoan thién ....nhung dé tai
van dam bao cac yéu cau dé ra nhu: tinh cong nghé, thuc tién, tinh méi. ..

Trong qua trinh hoan thanh dé tai dudi su gitp d& nhiét tinh cua thay
Th.S Vi Trung Kién va céc thay trong khoa co dién Truong Pai Hoc Lac
Hong. Ngoai ra em xin chan thanh cam on thay Th.S Nguyén Trung Kién Bo
mon gia cong ap luc truong Pai Hoc Bach Khoa Ha Noi, PGS. TS Pinh Ba
Try Vién Ky Thuat Quan Sy ciing da giup d& em rat nhiéu trong phan CAE.

Pé tai dén day 1a hoan tat em xin chan thanh cam on cac thay, chic cac

thay va cac ban c6 nhiéu sirc khoe, may man trong cudc séng.
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