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NGHIEN CU’'U UNG DUNG CAD/CAE/CAM THIET KE, CHE TAO
KHUON EP CHAY HGP KIM NHOM CHO SAN PHAM

CO PROFILE PHUCTAP

APPLICATION RESEARCH CAD/CAE/CAM DESIGN, MANUFACTURE DIE ALUMINUM EXTRUSION

FOR PRODUCTS WITH COMPLEX PROFILE

TOM TAT

Noi dung bai bao nay trinh bay vé nghién ctiu ting dung CAD/CAE/CAM thiét
ké, ché tao khudn ép chay thanh hgp kim nhém cho sdn pham c6 profile phiic
tap. Nhiing ndi dung co ban dugc nghién cGu gom tng dung phan mém
Solidworks d€ thiét k& khuon, ing dung phan mém Qform d€ md phéng qua
trinh dun nhém va tng dung phan mém NX d€ gia cong khudn.

Tirkhoa: Khuon ép chay thanh hgp kim nhom, Qform.

ABSTRACT

The content of this article presents the application research of CAD/CAE/CAM
to design, manufacture aluminum die extrusion for products with complex
profiles. The basic contents studied include application of Solidworks software
for die design, application of Qform software to simulate aluminum extrusion
process and application of NX software for die manufacturing.

Keywords: Aluminum die extrusion, Qform.
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1. GIGI THIEU

Nganh dun nhom trén thé gidi da ra ddi va phat trién tu
lau. V6i cac ddac tinh ctla nhém va hgp kim ctia nhém cé
trong lugng riéng nhd, co tinh t6t, c6 thé bién dang néng
va ngudi rat tot. Nhiéu loai hgp kim nhém cé kha nang chiu
an mon tét. Nhin chung tat ca cac hgp kim nhém khéng tu
tinh va cé d6 dan dién, dan nhiét tét. Do ¢ nhiéu uu diém
nén nhém va hgp kim cda né dugc st dung réng rai trong
nhiéu linh vuc khac nhau nhu: Nganh thiét bi cong nghiép,
giao thong van tai, xdy dung va trang tri ndi that,... & khap
moi nai trén thé gidi.

Trudc day khi ngugsi ta thiét ké khuén, réi dén ché tao
khuén, sau @6 mang di tht, néu ma khong dugc thi quay lai
hiéu chinh thiét ké gay ton kém vé chi phi cling nhu thoi
gian trong qua trinh ché tao va th khuén. Nhiing nam gan
day thi cadc phan mém mo phdéng qua trinh dun nhém ra
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daoi (Qform) thi ngudi ta sé thiét ké sau dé cho vao phan
mém mo phong thl, néu thdy khong hop ly thi quay lai
hiéu chinh, thiét k& va m6 phong lai. Qua trinh mé phong
lai thay cho qua trinh ché tao va mang di th. Nhu vay sé
lam giam tén kém vé chi phi va thai gian.
2. THIET KE KHUON
2.1. Co s& thiét ké khuén

2.1.1. Déivéi BG

- Chuc nang: Phan chia dong va dan nhém vao khuén,
tao hinh dang hinh hoc va bé mat bén trong cho profile.

- Thiét ké:

Tuy theo dang két cdu san phdm ma ngudi thiét ké tao
ra hinh dang hinh hoc cac 16 dan nhém ciing nhu cach bé
tri cac 16 trén B.G. Trén nguyén tic phai tao ra tinh déng
déu trén toan bé bé mat ép nhém, phai phu hgp véi loai
billet. BS tri cac cau gilra cac 16 phai dd cing ving khi dun
ép thong thudng khoang 35 - 45mm déi v6i may 77, bé tri
céc diém ndi nhédm cang vao cac vi tri goc hoac vi tri bé mat
khong quan trong cang t6t. BE mat 16i dan nhom vao cé
dudng kinh ngoai ti€p nhé hon dudng kinh cla billet. Do
khuén Hollow phtc tap hon khudn SOLID nén khi thiét ké
phai tinh todn lugng nhém vao ting vi tri va bé tri buéng
nhém sao cho phu hgp véi ddc tinh cla tiing khuon, thong
thudng d6 cao clia buéng nhém khodng 12 - 20mm do dé
chan cda bearing ciing c6 kich thudc tuang tu, tuy theo két
cdu va kich thudc ctia profile [1].

Trong khi thiét k€ néu nhu chi tiét qua I6n ma lai lam
cho billet nhé thi phai tao géc con cho cac 16 dan nhém
vao, tuy thudc ting loai khuén ma sé tao ra nhiing géc cén
khac nhau, thong thudng < 25° Khi thiét ké mot khuén ma
bé tri hai chi tiét d6i xiing nhau thi thong thudng thiét ké
theo hai bubng nhém dugc phan cach bang mot g& & gilia
cao khodng 7 - 12mm, d€ phan tach dong nhém dugc
déng déu trén toan bd khuén.

Do day ctia BG con phu thudc vao hinh dang hinh hoc
cua profile, d6i v6i nhimng profile kich thudc 16n ma dun
trén may c6 billet nhé thi sé phai lam cac 16 con, dé giam
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dd con cta thanh céac 16 thi tang d6 day cla B.G 1én, va khi
d6 c6 thé sé khéng can BK nira vi tdng kich thudc ctia BG +
DIE dung bang kich thuéc cho phép [11.

2.1.2. Déivéi DIE

- Chuc nang: Tao ra hinh dang hinh hoc bé mat bén
ngoai cta profile.

- Thiét ké:

Tuy thudc vao kich thudc va hinh déng cda profile ma
khi thiét ké sé lua chon kich thuéc va hinh dang buédng
nhom cho phu hop. Kich thuéc l1ap ghép giira B.G véi DIE la
+0,05. TU kich thudc cla profile ta offset ra mot lugng la 3,5
- 4mm dé cho nguyén cong phay, gidm bét lugng du cho
nguyén céng EDM, chiéu sau clia nguyén cong phay phu
thudc vao chiéu dai cla bearing va chiéu cao ca budng
nhoém (néu cé). Chiéu dai cha bearing theo 16 dan nhém
vao va theo hinh déng hinh hoc cuta profile, tuy nhién chiéu
dai ctia bearing phu thudc vao dong chay clia nhom, néu
bearing dai chdy cham, bearing ngén chay nhanh [1].

2.2. Thiét ké khuén

15 8 - 6 khoang

8,5 -13 khoang

68

Hinh 1. Ban vé bién dang san phdm

Budc 1: Xac dinh kich thudc cra khuén

Phéng to ban vé tiét dién san phdm lén 1,01 13 kich thudc
thuc té ctia cra khudn (d6 co ngét ctia nhom 1a 1%) [1].

1,515 8.08021 - 6 khoang

1.515

68,68

Hinh 2. Bién dang c{fa khudon
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Budc 2: Tinh s& ctra khuén

St dung phan mém Solidworks 2016 ta tinh dugc S,
13: S, oie = 1650,04 (mm?)

Hinh 3. Dién tich mt cat ngang sén phdm
Chon N =1 ta co:

2
K= Scontainer _ 3,14.90

= =15,41
NSprofie  1.1650,04

Hé s6 K nam trong khoang tir 10 + 100. Vay phuong an
thi€t k& 1 ctra khuén la hop ly.

Budc 3: B6 tri profile va dudng kinh khuén

Vi khuén c6 1 16 nén bé tri sdn pham tai trung tam
khuon.

Dua vao duong kinh bao cGa bién dang chi tiét va
dudng kinh 16i vat chia ta xac dinh dugc dudng kinh khuon
nhu hinh 4.

Hinh 4. Budng kinh ngoai khudn va cdc dudng kinh lién quan

Trong d6:

- CCD la dudng kinh bao ctia bién dang (profile) chi tiét.
- Container Bore la dudng kinh 16i clia container (vat chuia).
- Die O.D la dudng kinh ngoai cdia khuén.
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Budc 4, 5, 6: Xac dinh kich thudc tru ngoai @xL 16i
khuon (Mandrel), @xL long khudn (Die plate).

L6i khuon ¢o kich thudc $270x135.

Long khuén 6 kich thudc $270x90.

Budc 7: Thiét ké 16 dan nhém

Bién dang san phdm c6 dang hinh tron ta chon phuong
an 416 dan nhém.

Cac 16 dan nhém sé phai nam hoan toan trong dudng
tron giéi han @ = 180.(90% + 95%) = 170mm (180mm la
dudng kinh bore container).

Da6i véi may 7” thi d6 rong cau khuon hop ly la tur (35 +
45) mm, ta chon la 40mm.

Hinh 5. Vi tri cau khudn va 16 dan nhom trén khuon
Budc 8: Thiét ké cau khuén

D6 réng cau khudn hop ly tir (35 + 45) mm, ta chon la
40mm, vat goc va bo géc cau khuén nhu hinh 6.
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Hinh 6. Hinh dang cau khudn

Buéc 9: Thiét ké bearing

Nhing diéu chinh hgp ly d6i v6i khuén nham chinh sua
hodc thay ddi cac ti 1& dong chay kim loai dugc thuc hién
bang cach thay déi lugng kim loai khuon tai cac 16, dugc
hiéu nhu 1a d6 réng, d6 cao hodc d6 dai Bearing. Bang cach
gidm do6 dai cla Bearing tai mét vi tri dac biét, ti & dong
chay dugc tang lén; tang dé dai, dong chay giam xuéng.

Hinh 7. B6 tri bearing
2.3. M6 phéng
2.3.1. Thiét ké khuén ldan 1
Vi cac thong sé thiét ké quan trong thé hién trén hinh 8.

(b)
Hinh 8. Ban vé chiéu cao bearing (a) va bé rong viing dan nhom (b) lan 1
K&t qud moé phdng dong chdy san phdm dugc thé hién
trén hinh tt hinh 9.

Hinh 9. Van tdc dong chdy mé phong lan 1

Theo két quéd mé phdng dong chdy sadn phadm ra chua
déng déu, hai phan canh va phan chan cta san pham cé xu
hudéng ra nhanh hon. Do dé né c6 xu hudng sé bi cup vao
trong.

Ké&t ludn: Khuon chua dat yéu cau, vi thé khuén can
dugc hiéu chinh thiét k& mé phong lai va t6i uu hda cac
tham s6 thiét ké.
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2.3.2. Thiét ké khuén ldn trung gian

Can ¢ vao trén qua md phong lan 1 ta can hiéu chinh
thiét k& khudn dé can bang dugc dong chay ra cGia san pham.

Cac théng s6 chinh can hiéu chinh thiét k& khudn dugc
khoanh tron trong hinh 10.

cgiatrci
: gia tri méi

(@) (b)
Hinh 10. Ban vé chiéu cao bearing (a) va bé rong viing dan nhom (b) lan
trung gian

Sau khi hiéu chinh, tién hanh cac budc mé phong véi
cac bién dau vao tuong tu nhu lan 1 ta c6 két qua mod
phdng dong chdy sdn phdm dugc thé hién trén hinh 11.

Hinh 11. Van toc dong chdy mé phong lan trung gian

Theo két qud moé phéng dong chédy san phdm vén ra
chua déng déu. Phan chan va canh san pham ra nhanh hon
con hai phan canh san phdm ra chdm hon. Do d6 né sé ¢
xu hudng day cong san pham sang mét bén.

Ké&t luan: Can cu vao két qua mo phéng ta can tiép tuc
hiéu chinh thiét k& khuén dé dong chay san pham ra dugc
doéng déu.

2.3.3. Thiét ké khuén ldn cuéi

Cac thoéng s6 chinh can hiéu chinh thiét k& khudn dugc
khoanh tron trong hinh 12.

Sau khi hiéu chinh, tién hanh cac budc mé phong véi
cac bién dau vao tuong tu nhu lan 1 ta co6 két qua mé
phéng dong chdy sadn phdm dugc thé hién trén hinh 13.

Theo két qua mé phdng dong chdy san pham ra da kha
déng déu tai cac diém. Do do thiét ké khudén da dam bao
dugc yéu cau ky thuat vé can bang dong chay kim loai sau
mot s6 1an 1ap mo phong va hiéu chinh thiét ké khuén.
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-: giatri cll
: gia tri méi

(a) (b)

Hinh 13. Van tdc dong chdy mé phong lan cudi

Ké&t luan: Dong chay kim loai can bang la mét trong
nhimng yéu t6 quan trong dé dam bao chat lugng sén pham
khi ép chay. Do vay khi tién hanh t6i uu hoa két cau khuon
trudc tién phai thiét ké khudén sao cho dam bao duoc su
can bang ctia dong chay.

Can cu vao két qua moé phong, ta thay khuodn thiét ké da
dat yéu cdu, khéng can chinh sla thiét ké nén chuyén sang
céng doan ché tao.

2.4.Ban vé khuén

Hinh 14. Manh khudn BG
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Hinh 14 + 16 lan lugt la ban vé manh khuén BG, manh

khuon DIE, khuon.

3.CHETAO

thu dugc DIE va BG nhu hinh 17, 18.

Hinh 18. BG sau khi ché tao
4.DUN THU KHUON

Sau khi ché tao khuon thanh cong ta tién hanh thu
nghiém dun nhém (hinh 19), sdn phdm qua trinh dun nhu
hinh 20.
+ .‘r‘ '

2

Hinh 15. Manh khudn DIE

AA

Hinh 16. Ban vé khudn

Sau khi mo6 phong va cé cac ban vé hoan chinh tién
hanh ché tao khuon theo kich thudc, thong s6 nhu ban vé Hinh 19. Qud trinh dun

Hinh 17. DIE sau khi ché‘tao Hinh 20. San pham sau dun
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Panh gia: Qua viéc dun thi khuén ching ta c6 thé thay
san phdm khi dun giéng véi qua trinh mé phoéng. Phéi dun
ra sau khi xt ly & budc cuéi cing dam bao cac yéu cau vé
kich thudc hinh hoc, @6 nham, chiéu day, d6 cing cda chi
tiét yéu cau.

5. KET LUAN

Qua qua nghién ctu ching ta da tim hiéu dugc téng
quan ctia nganh dun ép nhom, céch thiét ké va ché tao cla
mot bé khuén dun nhém. Két qua nghién clu cé thdy céd
thé gidm dugc chi phi thiét ké va ché tao nhd st dung phan
mém Qform dé mé phdng qua trinh dun nhém.

- Khuon dat yéu cau ki thuat clia nha may.

- San pham dat yéu cau chinh xac cdla nha may.

- K&t qua dun thuc té cling xap xi chinh xac nhu moé
phong.

Qua viéc danh gia két qua mo phong da gidp cho ngudi
thiét ké khong chi phat trién vé mat ly thuyét ma con
nhanh chong t6i uu cdng nghé. S6 1an 1ap lai qua trinh thiét
ké tuy thudc vao kinh nghiém clia nguai thiét ké.
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