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Cong ngh¢ dap thuy tinh la mét trong nhiing céng nghé t6i wu trong viée tao
hinh cac chi tlet v0 mong hién nay. Bang viéc str dung chét 1ong ¢6 ap suat cao
tac dung 1én bé mit phoi, khién phoi bién dang theo bién dang cua long cbi,
cong nghé nay c6 thé tao ra nhiing san phim dang tim c6 bién dang phuc tap
v6i mét chu trinh don gian. Tuy nhién, du6i sy tac dong cua cht long cao ap,
phoi bi bién mong lién tyc trong suot qua trinh tao hinh. Trong nghién ctru nay,
st dung mo phong s6 voi phan mém Dynaform dé khao sat mirc do bién mong

cua chi tiét hinh tru tir vat liéu thép DCO04, tién hanh trén 03 loai chiéu day vat
lidu khac nhau: 0.8, 1.0 va 1.2mm. Két qua nghién ciru mo phong cho thay,
muc do blén mong phu thude rat nhiéu vao 4p suat chin va ap suat tao hinh, khi
tang ap suét chan thi 4p suat tao hinh ting theo va mirc d¢ bién mong thanh san
pham s& ting lén.
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Hydrostatic forming is one of optimal technologies applied for forming thin-
shell parts. Using high-pressure fluid to deform sheet metal in accordance with
die cavity profile, this technology is able to manufacture sheet products with
complicated profile by a simple stroke. However, under the action of high-
pressure fluid, the sheet metal is continuously thinned during forming process.
In this study, Dynaform software was used to investigate the thinning of the
cylindrical parts from DCO04 steel material, on three different thicknesses: 0.8,
1.0 and 1.2mm. The simulation results show that the thinning depends much on
the blank holder pressure and the forming fluid pressure. In particular, when the
blank holder pressure increase, forming fluid pressure will rise and the
thinning will grow.
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1. GIOI THIEU

Dép thuy tinh (DTT) la cong ngh¢ sir dung chit 1ong ap suét cao tac dung lén bé mat phoi,
lam phdi tao hinh theo bién dang cta cdi [1] (hinh 1). Day la cong ngh¢ hién dugc dung dé ché
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tao rat nhiéu chi tiét tir phoi tim don, tim cdp va phoi dng ma cong nghé khac kho tao hinh dugc
[2]. PBac biét, trong tao hinh chi tiét tir phdi tam nhu vo xe 6 t6, cac dang chi tiét bién dang phuc
tap, cong nghé nay c6 nhirng vu diém vuot troi.
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Hinh 1. Cac giai doan cta qua trinh DTT phoi tdm [3]

Khéc voi cong nghé dap vudt truyén thong, & day phdi chiu tac dung tryc tiép ciia chat
16ng ap sudt cao, luén & trang thai kéo cing trong qua trinh tao hinh, nén hién tuong bién mong
xay ra minh liét, dac biét trong giai doan tao hinh tu do. Lugng bién mong nay khi vuot qua gidi
han cho phép co thé gay pha huy san pham.

Muc do bién mong phu thudc vao nhiéu thong s, dic biét 1a cac thong sb cong nghé nhu
ap suat chan, 4p suat chat 1ong tao hinh. Trong phan ndi dung bai bao dudi ddy s& dé cap cu thé
mbi quan hé nay.

2. XAY DUNG BAI TOAN KHAO SAT
2.1. Phuong phap khao sat
- Str dung phuong phap mé phong sé véi phin mém Dynaform dé khéo sat.

- Murc d6 bien mong dugc xéc dinh:

y, = @ .100 (%) (1)

Véi |AS| =15, - 5,]
Trong do: y; - Mtrc do bién mong
S, - chiéu day phoi ban dau; S; - chiéu day tai cac vi tri do.

2.2. Chi tiét khao sat

Chi tiét hinh tru (hinh 2) - chi tiét dién hinh trong cong nghé dap vudt néi chung, duogc lya
chon dé khao sat mirc d6 bién mong phu thudc vao cic thong sd cong nghé.
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Hinh 2. Chi tiét khao sat
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Vit liéu phdi: DC04 (twrong dwong 08KIT), c6 duong cong thuc nghiém tmg suét - bién
dang nhu hinh 3.

Pay la db thi thir kéo miu phdi thyuc té ctia nghién ctru theo 3 phuong 0°, 45°, 90°. D) thi
nay dugc nhap vao phan mém md phong dé cho két qua chinh xéac so véi thuc té.

0do
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Hinh 3. Puong cong tng suét - bién dang ciia thép DC04

Chiéu day phoi khao sat: S, = 0,8; 1.0; 1,2 mm. Pay la dai chiéu day tim va Ia vat liéu phd
bién dung trong dap vo méng. ‘ , i
Véi dudng kinh phdi tinh dugc D, = 110 mm, chiéu day tuong doi ciia phoi quy doi la:

S = E—D #100 (2)

i}

Nhu vay, S* =0,73;0,91; 1,09

2.3. Cac diéu kién bién

Mo hinh hinh hoc cua bai todan:

/ﬁi thiy tinh

phdi

ﬁ .

chéit 16ng tao hinh

Hinh 4. M6 hinh hinh hoc

Diéu kién tiép xtie: Do day la bai toan dap vudt bang chat long cao ap nén viée kéo phoi
vao tu vanh phoi rat quan trong nham giam bién mong va tao diéu kién thuén loi cho ép sat
1ong khudn, nén hé s ma sat giira phoi va bé mit cbi cling nhu giita phdi 1a tim chin Iya chon 1a

p=0,2.
Diéu ki¢n bién chuyén vi:
Coi dung yén;

Phéi bi kéo vao 10ng cdi dudi tac dung ctia ap suat chat 10ng;
Qua trinh két thtc khi phoi dién day long coi.
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Diéu kién bién dp sudt:

Ap suat chin Qg 14 ap suat xi lanh chin tac dung 1én vanh phoi, giit cho phdi 6n dinh trong
qué trinh kéo phoi vao long cbi, ddng thoi giit cho chat 1ong cao ap khong thoat ra ngoai. Thay
d6i 4p suat chin Qg s& lam thay d6i luc chin.

3. KHAO SAT ANH HUONG CUA CAC THONG SO CONG NGHE PEN MUC PO
BIEN MONG CUA SAN PHAM TRONG CONG NGHE DTT PHOI TAM

3.1. Xac dinh mién ap suit chiin va 4p suit tao hinh thich hop

Chi tiéu san pham dat yéu cau:

- Ban kinh miéng cdi, chiéu cao, duong kinh san pham dat kich thuéc nhu ban vé& hinh 5.
- Ban kinh day c6i Rq= (6,0 + 6.6) mm.

- Mirc d6 bién mong 16n nhit yme < 20 (%)

Qué trinh tao hinh bang c6ng nghé¢ DTT phoi tAm nhu sau:

Hinh 5. Qua trinh hinh thanh san pham

Hinh 5 cho thiy qua trinh hinh thanh san pham trong céng nghé¢ DTT phdi tim bang md
phong sb. Phoi duoc bién dang tu do, phdng 1én dén khi cham day thi bit dau tao hinh dang tru.
Boi qua trinh tao hinh ludn c6 chit long ap sudt cao tac dung 1én bé mat phoi, gitr phéi ludn ¢
trang thai ung sudt kéo, nén san pham bién mong manh liét. Do vay, san pham bi bién mong
nhiéu phin day, biéu thi qua chi thi mau trén biéu dd phan b bién mong (hinh 6).

Hinh 6. Biéu d0 phan b bién mong

Phan mém md phong s6 Dynaform s& hién thi phan b6 chidu day san pham, trong do6 vi tri
cao nhat mau do trén cdt phan bod hinh 6 chi thi vi tri bién méng nhi€u nhat. Dua vao day co thé
xéac dinh dugc mirc do bién mong 16n nhat trong timg truong hop khao sat.
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Tién hanh mo phong lan luot voi cac gia tri ap sudt chin trong khoang khao sat, voi mdi
budc nhay 1a Q = 5 bar, xac dinh dwoc mién ap suat chan hop 1y 1a:
Qch = (80 = 115) bar lwa chon khoang nay vi phy thuc vao may ép thuc té. Sau khi mo
phong xé4c dinh xu hu’orng, nghlen clru s& tiép tuc phat trién sang hu:ong thue nghiém.
Twong ng voi mdi gid tri 4p sudt chin s& c6 duge mot gid tri 4p sudt tao hinh; mién 4p
suét tao hinh hop 1y la:
P = (355 +495) bar

3.2. Khio sat mdi quan hé giira mirc d9 bién méng 16n nhét va cic thong sé cong nghé

Trén biéu dd phan bd chiéu day san phém hinh 6, x4c dinh duoc vi tri bién mong 16n nhit
la ving day san pham. bay ciing 1a mot dac diém khac voi san pham ciia cong nghé dap vudt
truyén thong (chay cung - coi cung).

Tién hanh mo phong, xéc dinh mirc do bién mong 16n nhét cua timg chiéu day vat liéu, két
qua dat duoc cho trong bang 1.

Bang 1. Muc do bién mong 16n nhat ciia san pham Yy

Q. (bar) Py, (bar) S* = 0,73 S* =0,91 S* =1,09
80 355 10,64 9,70 9,32
85 385 12,24 11,12 10,74
90 405 12,80 11,80 11,26
95 448 13,24 12,31 11,60
100 468 13,51 12,60 11,85
105 483 13,88 12,86 12,21
110 488 14,33 13,35 12,55
115 495 15,43 14,39 13,53

Tir két qua duogc trinh bay trong bang 1, xay dung duoc d6 thi biéu dién mbi quan hé nhu
hinh 7.
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Hinh 7. Mtc d6 bién mong phu thude vao ap sudt chin Hinh 8. Mtc d6 bién mong phu thude vao ap suét tao hinh

D6 thi hinh 7 va hinh 8 cho thiy xu hudng quan h¢ dong bién giita mirc do bién mong va
cac thong so cong nghé, cu thé 1a ap suat chan Qg va ap suat tao hinh Py,.
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Khi ting ap suat chin va 4p suét tao hinh thi mirc do bién mong s& ting. Muc do bién
mong ting nhanh & giai doan dau (Qa < 90 bar va Py, < 400 bar) va giai doan cudi tao hinh
(Qch > 110 bar va Py, > 480 bar). Hién tuong nay dugc giai thich nhu sau: tai mién gia tri 4p suét
chan Qc, = (90 + 110) bar tuong Ung mién gia tri ap suét tao hinh Py = (400 + 480) bar, phoi
thudn lgi kéo vao 1ong cbi do vay mirc d6 bién mong khong c6 nhiéu thay d6i, v6i cac mién con
lai, phdi keo vao kho khan hon, do vay muae do bién mong ting nhiéu hon, thé hién & dudng dd
thi déc hon.

Céc db thi ciing chi ra rang, voi phdi co chiéu day tuong ddi 16n hon thi mirc do bién mong
s€ nhd hon.

4. KET LUAN

Qua qua trinh khao sat, két qua mo phong cho thiy su phan b6 chiéu day san pham trong
qua trinh DTT phéi tam. Blen moéng xay ra trén toan bo phan than va day san pham, dic biét
nhiéu nhét tai viing chuyén tiép tir day sang ban kinh goc lugn ddy san pham

Két qua khao sat cling cho thay xu huéng phu thudc cua mirc do bién mong 16m nhat vao
cac thong s6 cong nghé. Mirc do bién mong cang 16n khi p suét chin 16n hodc khi ap suat tao
hinh 16n.

Ngoai ra, trong diéu kién khao sat, chidu day tuong dbi ciia phdi co anh huong dén mirc do
bién mong. Chiéu day twong ddi ctia phoi cang 16n thi mirc d6 bién mong cang giam.

LOI CAM ON

Nhoém tac gia cam on sy hd tro ctia BO mon Gia cong ap luc - Vién Co khi - Truong Pai
hoc Béch khoa Ha Ngi trong nghién ctru.

DANH MUC DANH PHAP/KY HIEU

S* : Chiéu day tuong dbi ciia phdi (%)

S, : Chidu day ban dau ctia phoi (mm)

Si : Chiu day tai vi tri do ctia san pham (mm)
Qcn : Ap suat chin (bar)

P : Ap suat tao hinh (bar)

Vimax : Mitc d6 bién mong 16n nhat (%)
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