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TOM TAT

Gia c6ng kim loai béng ap Iwc 1a mét nganh co ban trong san xuét co khi. Cong nghé nay cho phép tao ra cac
san pham cé hinh dang va kich thuwéc phire tap. Trong dé, dap thdy co 1a phwong phap dap déc biét. Trong nhirng
ndm gan day, phwong phap nay dwoc ting dung rong rai trong viéc tao hinh cac chi tiét vé méng cé hinh dang phirc
tap trong cac nganh cong nghiép hang khéng va 6 td bdi nd c¢é nhidu wu didm so v&i cac phwong phap dap vubt
théng thweng.. Tuy nhién, & Viét Nam cho dén nay viéc thiét ké cong nghé dap thdy co chi yéu dwa vao kinh
nghiém. Bai bao dwdi day, tac gid tng dung phan mém Eta/Dynaform vao viéc md phéng qua trinh dap thiy co chi
tiét dang vé méng v&i muc dich téi wu héa cong nghé dap thiy co.

T khéa: Gia cdng kim loai bang ap lwc, cong nghé dap thiy co, mé phdng sb.
Numerical Simulation of Hydroforming Process for Thin Products

ABSTRACT

Metal forming is a basic mechanical industry. It allows the manufacturing products with complex shapes and
size. Hydroforming process is a special drawing method. In the last years, this method is often used for forming of
thin products with complicated geometry in the airplane and automotive manufature, because it has many
advantages compared with conventional deep drawing process. Nevertheless, at present in Vietnam the
hydroforming design is largely based on the experience. In this paper, the author apply software Eta/Dynaform for
simulation 6 the hydroforming process of thin product to optimeze the deep drawing hydroforming process.

Keywords: Metal forming, hydroforming process, the numerical simulation.

y o A ap sudt vao 1ong c6i, gia tri ap suat sé duge diéu
1. DAT VAN DE L2 1. c N
: khién boi van giam ap sao cho phu hgp.

Dap thuy co la phuong phép tao hinh nho Doi ap lam ting ma sat gitia phoi va chay

vao chat 10ng cao 4p lam bién dang phoi tdm khi
dung cu gia cong chuyén dong tac dung 1én phoi
(Hinh 1). V& co ban, phuong phap nay hoan toan
gibng v6i phuong phap dap vuét thong thuong,
chi khéac 1a c¢6 thém déi ap trong 1ong khudn tao
ra sy boi tron thuy dong (Pham Vian Nghé,
2006; Pinh Van Phong va cs., 2008).

C6 2 cach tao ra do6i ap: Cach thda nhat 1a
chat 1ong dude d6 day vao long khuon, khi dau
trugt di xuéng chat 1ong s& bi nén lai va tao ra
d61 4p. Céach thi 2 14 bom truc tiép chit 10ng c6

(tranh dugc hién tugng méat 6n dinh), giam ma
sat gifia phoi va coi (chat 16ng & day co tac dung
boi tron). Phéi khong tiép xuc véi géc lugn coi
nén chit lugng bé mat t6t hon, déng thoi chiéu
day thanh cting dong déu hon, qua d6 lam ting
tudi tho ctia khuén do giam hién tugng mon.
Nho nhiing vu diém néi bat trén, phuong phép
dap thuy co da va dang dudc ting dung rat rong
rai tai cac nudc cong nghiép phat trién nhu: My,
Nhat, Nga, Dtc trong viéc ché tao cac chi tiét vo
moéng c6 hinh dang phtc tap nhu vé 6 td, 6ng x4,
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vé dan phéo,.. (Pham Vian Nghé, 2006; Pham
Vin Nghé va Nguyén Nhu Huynh, 2005).

Mot trong nhiing phuong phap nham téi uu
héa qua trinh tao hinh 14 mé phong s6. Phuong
phap nay duge tng dung rong rai nhé nhiing uu
diém néi bat nhu gidm chi phi thit nghiém, nang
cao chat lugng san pham,.. (Nguyén Trong Giang
va Nguyén Viét Hung, 2003; Hallquist, 1998).

Hinh 2 13 quy trinh céng nghé san xuat
thuc t&€ c6 st dung cong nghé do dé trg giup
nham t6i uu hoa cac thong s6 ky thuat.

2. VAT LIEU VA PHUONG PHAP

2.1. M6 hinh vat liéu

Viéc dua ra mo hinh chinh xéc thé hién tng
sudt cta vat liéu phoi trong qua trinh bién dang

C hay

Fg

Phéi

Pa

NN

mang mdt ¥ nghia quyét dinh déi véi két qua
cua qué trinh mé phong.

Vat liéu dudc st dung trong mé phong ki hiéu
14 SUS 304 véi cac thong s6 tuong ting (Bang 1, 2).

D6 thi hinh 3 cho thdy méi quan hé gitia
{ing suit tao hinh va hé s6 bién dang cta kim
loai. Qué trinh gia cong dudge thuc hién bdi dung
cu gia céng nén viéc dua vao cic thong so vat
lidu cho dung cu gia cong cling cin thiét trong
qué trinh m6 phéng. Tuy nhién cé thé coi chay
va ¢6i chiu bién dang dan héi khong dang ké.
Thong s6 vat liéu cho dung cu gia cong (Nguyén
Trong Giang, Nguyén Viét Hung, 2003; Lé
Trong T4n, Dinh Van Mao, Dinh Ba Tru, 2010).

- Khéi lugng riéng: 7.850 kg/m?;
- Mb dun dan hoi: 210 Gpa;
- Hé s6 Poisson: 0,29.

Fp

chat ling

Hinh 1. So d6 dap thuy co

Ban v¢& san pham

Thiét ké so bd

Mo phong s6

Quy trinh cong nghé t6i wru

Cong nghg ao

San xut thir

San xudt loat

Hinh 2. T6i vu héa qua trinh dap thuy co bang phuong phap “cong nghé ao”
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Bang 1. Thanh phan héc hoc va co tinh ctia thép SUS304 (Lé Cong Dudng, 1996)

Vat Thanh phan héa hoc (%) Co tinh

lidu Trang thai
i C Cr N Khac op(Mpa)  oo2(Mpa) £ (%)

304 <0,08 19,0 9,0 - 580 250 55 a

Ghi chi: o), (Mpa): giéi han bén cua vat liu; oy, (Mpa): gidi han chay cua vat liéu; ¢ (%): D¢ gidn dai tuong dél cua vat ligu.

Bang 2. Thong s6 vat liéu SUS 304 st dung trong bai toan mé phong
(Nguyén Trong Giang, Nguyén Viét Hung, 2003)

Théng s

Giatri

Mb dun dan hdi, E (GPa)

Chi s6 mi bién ctrng, n

Hé sé poisson, p

207
3
0,28

1035.82— SS304

876.55

717.28

558.02—

398.75

Ung sufit, o (MPa)

239.48 |

0.00 0|.10|

|
0.20 0.30 0.40

RN
0.50

Bién dang, € #

Hinh 3. DPudng cong ing suit, bién dang ctia thép SUS 304

2.2. M6 phoéng s6 qua trinh dap thuy co
biang phan mém ETA/DYNAFORM

M6 phdng s 14 phuong phap hién thi qua
trinh bién dang lén trén man hinh vi tinh, cho
phép ta biét dugc cac khuyét tat xuat hién trén
san pham, ti d6 dua ra cic thong s6 cong nghé:
luc chén, kich thuéc chay c6i .. hop ly nhat
(Pinh Ba Truy, 2004)

Trong thuc t& san xuat, mot khé khan ton tai
tir trude t6i nay 1a nguyén cong lap rap khuon rat
khé, phai dap thi nhiéu lan thi méi ra dugc san
pham dat yéu cau. Phuong phap mo phéng s6 da
khéic phuc duge kho khan trén, cac thong s6 cong

nghé ruat ra dude ¢6 do chinh x4c rt cao 1am don
gian hoa viéc 14p rap khuon, giam so 1an dap thi,
thuong thi chi cAn mot 1an dap thi 1a ra duge san
pham c6 chét lugng t6t (Pinh Ba Tru, 2004; Dinh
Van Phong va cs., 2008).

Piéu kién chuyén vi ctia bai toan bao gém:

Coi va chin phoéi ding yén, do dé u= 0;

Chay di xuéng mét khoang h ting véi chiéu
sau dap vudt nén ug,, = h (V6i u la do dich
chuyén cta dung cu).

Sau khi x4y dung mé hinh hinh hoc (Hinh
4), tién hanh gidi bai toAn moé phodng theo cac
buée nhu hinh 5.
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3. KET QUA VA THAO LUAN

Duéi day 1a mot s6 két qua mo phong qua
trinh dap thuy co chi tiét dang vo mong, 14y chi
tiét khay vo khudn y t& lam vi du, vat liéu la
thép khong gi SUS304, chiéu day 1,0 mm, giéi
han bén 1a 580 MPa.

Do luén tén tai ap suat chat long p = 60 MPa
tac dung vao bé mét dudi phoi nén phéi luén 6m
sat vao bé méit chay dap tao diéu kién thuan lgi
cho qué trinh dap va dam bao cho su chinh xac vé
hinh dang, kich thuéc clia san pham.

T hinh 6 dén hinh 9 thé hién két qua mo
phdng vé su bién dang vat liéu, d6 bién modng
chiéu day phdi, dich chuyén vat liéu vanh chi tiét
va ling suit tuong duong trong qua trinh dap.

Theo d6 ta thay mtc do bién dang cua vat
liéu trén hinh 6 l1a an toan cho san pham vi
khong xuét hién ving mau vang va mau do, vi
hai viing nay sé 1am cho vat liéu bi pha huy lién
két dan dén hién tugng nhin, rach.

Biéu d6 d¢ bién méng (Hinh 7) cho théy tu
chiéu day 1,0 mm san phdm sau dap c6 chiéu
day khac nhau tai cac vi tri khac nhau, cu thé vi
tri day nhat 13 1,08 mm, vi tri méng nhat 1a
0,88 mm. T d6 c6 thé thdy chiéu day vat liéu
bién méng khong dang ké va mic do bién dang
dong déu.

Biéu d6 kéo phéi (Hinh 8) cho thdy vat liéu
phéi bi dich chuyén 16n nhét tai vi tri mau do,
khoang dich chuyén 1a: 19,9 mm, dich chuyén nhé
nhat tai vi trf mau xanh da tréi 6 bén géc nhon
cta vanh véi khoang dich chuyén 14 6,70 mm. T
d6 gitp cho qua trinh tinh toan xac dinh kich
thude phoi ban dau dé dua vao san xudt thuc t& sé
dugc thuc hién chinh x4c hon rat nhiéu.

V6i tng sudt dap thé hién trén biéu db
hinh 9, cho thdy ting sudt 16n nhat 1a 524,95
MPa tai ving mau dé va gia tri nay van nhd
hon gia tri ting suét cho phép 1a 580 MPa, vay
nén chi tiét sau dap van dam bao chat lugng.

Xay dwng mé hinh hinh
hoc cho dung cu va phdi

Chia lwei phan tir cho
dung cu va phdi

i

Y
/Z@;j’ \\
/

i ¥

ETh/DYNAFORR

Hinh 4. M6 hinh hinh hoc
va mo6 hinh luéi phan ti
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Xay dwng mé hinh vat liéu ,moé
hinh tiép xuc va cac diéu kién
bién (chuyén vi ,ap suét ...)

M6 phéng qua trinh tao
hinh nh& tinh toan PTHH

Két thac
tinh toan

Sai

Panh gia két
qua moé phéng

[cap nhat mo hinh hinh hoc]

Chia lw6i phan tir

[Thay abi cac didu kien biénj

I

Qua trinh mdé phéng

Hinh 5. Cac budc giai
bai toAn mé phong



Hinh 8. Biéu dé dich chuyén vat liéu vanh chi tiét

Nhu vay, théong qua cac gia tri phan tich,
danh gia vé su phan bd tng suit, bién dang,
ngudi thiét k& c6 thé thay d6i cac thong sé dau
vao (két ciu dung cu gia céng, diéu kién bién) dé
xac dinh duge phuong an cong nghé t61 vu, phuc
vu vao san xuat thuc té.

4. KET LUAN

Ung dung md phdéng s§ qua trinh dap thuy
co chi tiét dang vé moéng cho phép phan tich
chinh x4c trang thai Gng suit, bién dang cua
vat liéu. Dua vao két qua moé phong nguoi thiét
ké& c6 thé danh gia téng quat qua trinh tao hinh,
du doan trude chét lugng san phdm, dong thoi
tranh dugc cac anh hudng x4&u, cac sai héng lam
pha huy vat liéu phoi trong qua trinh bién dang.
T d6 nhanh chéng t6i uu héa két cau khudn
cling nhu théng s6 bién dang.

Qua md phoéng c6 thé khing dinh duge
nhiing uu diém quan trong cua phuong phap
dap thuy co:

Nguyén Thi Thu Trang
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Hinh 7. P6 bién méng cia vit liéu sau dip
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Hinh 9. Biéu d& wng suit sau dip

- Khong ton tai bién dang cuc bo qua 16n.
- Chi tiét ludn 6m sat vao chay dap, dam
bdo dugc hinh dang cling nhu kich thuéc cta

A‘?
san pham.

- Tao ra ma sat thuy dong trong qua trinh
dap lam cho hé s6 ma sat rat nhd, tao diéu kién
thuan 1gi cho viéc kéo phéi vao long céi.
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