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(NG XU KHAC NHAU CUA VAT LIEU DONG VA THEP
TRONG DAP THUY TINH PHOI TAM

DIFFERENT BEHAVIORS OF COPPER AND STEEL IN HYDROSTATIC FORMING FOR SHEET METAL

TOM TAT

Trong cdng nghé dép thiy tinh chi tiét dang v mdng, vét liéu la mot trong
nhitng yéu to anh hudng rat I6n dén qua trinh tao hinh cling nhu chat lugng san
phdm. Vi vay, nghién cifu dé thay ting x(r ctia vét lidu khi tao hinh bang dép thiy
tinh cling la mt hudng nghién ciu cdn quan tam sau sac. Hién nay, cac chi tiét
dang vd mong ciia xe 6 to phd bién dugc ché tao bang vat lidu thép dap, mot so
chi tiét nhd khac dugc ché tao bang dong. Viéc tim ra phuong phdp tdi vy, thich
hop @& bién dang cac loai vat liéu trén ciing 1a mgt trong nhitng giai phap tiét
kiém nang lugng va gia thanh - diéu ma cac nha san xudt quan tam hang dau.
V6i nhitng Ii do trén, ching t6i si dung hai loai vét liéu nay @€ khdo sat tng xi
hay ndi cach khac 1 qué trinh bién dang cila ching bang phuang phap dap thiy
tinh phoi tam.

Tir khéa: Phuong phdp dap thily tinh, phdi tdm, vd méng, dng, thép.

ABSTRACT

In hydrostatic forming for thin-shell part, material is one of the factors
influencing forming process and part quality. Thus, research on material
behavior in hydrostatic forming process needs to be paid attention. At present,
typical thin-shell parts in a car are manufactured of steel, some other small parts
are of copper. Finding an optimal suitable method for forming parts of these
materials is also a solution to reduce energy consumption and production cost,
which are interested in the most. Therefore, these two kinds of material are used
to investigate their behavior, or their deformation by hydrostatic forming for
sheet metal. Comparison between their deformation partly explains why steel is
used more widely than copper.
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1.DAT VAN BE

Dép thay tinh 1a cdng nghé st dung chat ldng 4p suat
cao dé tao hinh sdn pham theo bién dang cta ¢8i (hinh 1).
Day 1a mot cong nghé tién tién, xuat hién tir dau thé ki 20
nhung dén nhiing ndm 1990 méi bat dau dugc Ung dung
va phat trién manh mé dic biét trong nganh 6 t6 tai nhiing

Nguyén Thi Thu'’,
Nguyén Van Thanh?, Dinh Van Duy’

nudc Bac Mi va Chau Au [1]. Cong nghé nay phu hop vdi
san xuat cac chi tiét vdo mong cé bién dang phtc tap dang
8ng hodc dang tdm (hinh 2). Ngay nay, su bung né cla
cébng nghiép 6 t6 da cho thay tinh diing dan va uu viét khi
ap dung cong nghé nay trong san xuat.

Vat liéu dugc st dung trong cong nghé dap thuy tinh
rat da dang, tuy nhién déu c6 dac diém chung d6 I1a kim
loai hodc hgp kim ¢6 tinh dap, tic la c6 d6 déo nhat dinh.
Vat liéu dugc dung dé san xuat cac chi tiét vd mdng thudc
xe & td phé bién d6 la thép (thép dap), nhém, hgp kim
nhém, déng, mét sé dong xe cao cap dugc san xuat bang
vét lidu composit hodc vat lieu nano. § day, chung toi
muén dé cap tdi loai vat liéu phd bién hién nay doé 1a thép
va déng. Day la hai vat liéu dugc sit dung nhiéu khong chi
trong céng nghiép san xuat 6 t6, né con dugc Ung dung rat
nhiéu trong thuc té cac nganh khac nhu quan sy, y té, hda
hoc. Vay Ung x{t cla hai vat liéu nay c6 gi gidbng va khac
nhau trong qua trinh dap thay tinh? Van dé do sé dugc ban
ludn trong nghién cdu nay.

Diit phoi, chin phoi

Chit léng cao ap F

Cobi vuot

Giai doan 1:
dat phoi

Giai doan 2:
Phong tw do

Giai doan 3:
Tinh chinh

Hinh 1. Qud trinh dap thay tinh phi tdm [2]

Hinh 1 thé hién qua trinh dap thdy tinh phéi tdm dugc
chia lam ba giai doan:

- Giai doan 1 déng khudn: Luc déng khudn dugc tao ra tu
may ép sé cé tdc dung chéng nhan phan vanh phéi va lam
kin tranh ro ri chat ldng trong qua trinh tao hinh thay tinh.

- Giai doan 2 tao hinh tu do: Sau khi déng khuén chat
l6ng cao &p sé dugc bam vao long céi, ap suat thiy tinh sé
tdc dung déu Ién toan bd bé mat phoi, phoi sé bién dang tu
do trong long c&i dén khi cham day c6i.

- Giai doan 3 hiéu chinh: Chat long ti€p tuc dugc tang
ap suat, dén mot gia tri 4p suat nao dé phéi sé bién dang
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déo theo day du bién dang cua long céi, gia tri ap suat phai
du 16n dé phoi c6 thé dién day hoan toan theo céc ban kinh
lugn cla coi.

chuyén dung dé mé phéng qua trinh dap tdm) két hop
thuc nghiém dé khao sat, danh gia san pham.

Xuat phat tur nhiing yéu cau trén, mé hinh khuén dugc
dua ra nhu hinh 5.

CHAT

Hinh 2. Mt vai chi tiét vo xe 6 t6 [3]
2.BAITOAN
Cho chi tiét c6c¢ tru nhu hinh 3.

Hinh 5. Md hinh khudn ddp thay tinh chi tiét try

Hé théng thi nghiém gém 4 mé-dun dugc xdy dung
nhu hinh 6, bao gom:
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Hé thong thi nghiém dugc xay dung tai bé mén Gia
b) cong ap luc - Trudng Pai hoc Bach khoa Ha Néi (hinh 7).
Hinh 4. Duting cong (ing sudt - bién dang ciia thép DC04 (a) va dong Laton (b) el

Yéu cau bai toan dat ra: si dung cdng nghé dap thay
tinh khao sat kha nang bién dang cua chi tiét trén vdi hai
vat liéu dua ra, danh gia anh hudng clia cac théng sé céng
nghé anh hudng téi kha ndng bién dang trong qua trinh
dap thuy tinh.

St dung moé phong két hgp thuc nghiém dang la
phuong phap dugc st dung trong nhiéu khao sat hién nay,
nhét 1a trong linh vuc vé gia cong ap luc. 8 day ching toi st
dung phan mém moé phdng s6 LS Dynaform (phan mém

Hinh 7. Hé théng thi nghiém

86 | Tap chi KHOAHOC & CONGNGHE e S& 47.2018



SCIENCE TECHNOLOGY

Khdo sat qud trinh tao hinh sdn pham bang phuong
phdp dap thay tinh trong hai trudng hop vat liéu thép
DC04 va dong Laton cho thay tng x{r khac nhau khi tuang
tac vdi ap luc truyén tur chat 16ng clia hai vat liéu trén.

3. KET QUA KHAO SAT

3.1. Anh huéng ctia ap luc tao hinh Py, va luc chin Q.
déi véi phoi thép DC04

Tién hanh mé phong va thuc nghiém anh huéng cta ap
Iuc tao hinh va luc chan vai chi tiét c6c tru lam ti phoi thép
DCo04.

Hinh anh mé phdng cho chi tiét s&r dung phéi thép nhu
trong hinh 8.

Hong
Hinh 8. Hinh anh san pham DC04 sau khi md phdng
Hinh anh thuc nghiém cho chi tiét s& dung phoi thép
nhu hinh 9.

Héng
Hinh 9. Hinh anh san phdm DCO4 sau khi thuc nghiém

Dua vao két qua mé phdng va thuc nghiém, xay dung
dugc két qua ap suat tao hinh va luc chan thich hop nhu
trong bang 1.

Bang 1. Mdi quan hé gilta lyc chdn va ap sudt chat 16ng tao hinh trong
trudng hgp md phéng va thuc nghiém cla thép DC04

Két qua md phong Két qua thuc nghiém
Lucchan | Apsuattao hinh Lucchan | Apsuattao hinh
Qunocos (KN) Punocos (bar) Qunocos (KN) Pinocos (bar)
280 300 300 350
300 320 325 360
365 440 380 460
445 480 465 500
490 500 500 520

Tu nhing két qua trén, xay dung dé thi quan hé dudng
cong ap suat tao hinh va luc chan d6i véi phoi dap tur vat
liéu thép (hinh 10).
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Hinh 10. Quan hé giita luc chdn va ap sudt chét I6ng tao hinh clia thép DC04

Tu d6 thi hinh 10 cho thay xu hudng ctia méi quan hé
giia luc chdn Qe va 4p suat chat 1dng tao hinh Py, luc chan
phdi tang 1&n thi ap suat dé tao hinh phoi theo bién dang
ldbng ¢bi cng tang. D6 thi hinh 10 con cho thay két qua
khao sat gitta moé phéng va thuc nghiém la kha tuong déng
v3i sai khéac thap. Diéu nay cho thay do tin cay cao vé két
qua cing nhu phuong phéap khao sat. Dua vao phuong
phap ndi suy, xay dung dugc phuang trinh thuc nghiém
clia phoi DC04:

Y =-0,0038x? + 3,8978x — 489,98 (1)

véi hé sé tin cay cao: R = 0,9724

(xét trong mién Y = (350+520) bar va x = (300+500) KN )
3.2. Anh huéng ciia ap luc tao hinh Py, va luc chan Q.
déi vai phéi déng laton

Tién hanh mé phong va thuc nghiém anh huéng cia ap
luc tao hinh va luc chdn véi chi tiét cdc tru lam ti phoi
déng Laton.
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Réch
Hinh 11. Hinh &nh s&n phdm déng sau khi md phéng
Hinh dnh mé phdéng cho chi tiét lam bang déng nhu
trong hinh 11.

Hinh anh thuc nghiém cho chi tiét lam bang déng nhu
trong hinh 12.

Tot Rach

Hinh 12. Hinh &nh s&n phdm d6ng sau khi thuc nghiém

Dua vao két qud mé phong va thuc nghiém, xay dung
dugc két qua ap suat tao hinh va luc chan thich hgp nhu
trong bang 2.

Bang 2. MGi quan hé giita luc chdn va ap sudt chat Iong tao hinh trong
trudng hgp md phdng va thuc nghiém cla dong

Két qua mé phong Két qua thuc nghiém
Lucchan | Apsuattao hinh Luc chan Ap sudt tao hinh
Qaocos (KN) Pinocos (bar) Qaocos (KN) Pinocos (bar)
255 280 260 290
275 305 280 315
295 330 300 340
320 340 325 350

Tu nhing két qua trén, xay dung dé thi quan hé dudng
cong ap suat tao hinh va luc chdn ctia déng (hinh 13).

P (bar)

—Cuthuc nghiém

+sese Cumdphing

220 240 260 280 300 320 340
Qen (KN)

Hinh 13. Quan hé giita luc chdn va ap suat chat 16ng tao hinh ctia phéi dong.
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Tu két qua dé thi hinh 13 cho thdy xu hudng vé méi
quan hé lyc chan ty 1é thuan vdi &p suat tao hinh giéng nhu
phoi thép DCO4 da khao sat phan 3.1. D6 thi cho thay su
tuong déng clng nhu su sai khac khéng nhiéu gilta mé
phong va thuc nghiém nén cling giéng nhu trudng hgp
cla phéi thép, viéc khao sat bang phuong phéap nay cho do
tin cdy cao. Bang phuong phap ndi suy, xay dung dugc ham
quan hé thuc nghiém gila luc chan va ap suat chat long,
vGi mién khao sat Y= (290+-350) bar va x = (260+325) KN

Y =-0,0107x2 + 7,1852x - 858,2

véi hé s6 tin cay cao: R* = 0,9937
4. KET LUAN

Dé biét dugc Ung xUr clia kim loai trong qué trinh dap
thay tinh xay ra nhu thé nao, ching téi da tién hanh khao
sat hai loai phéi: thép va déng vdi tinh déo khac nhau. Két
qua khao sat bang phuong phap mé phéng sé két hop
thuc nghiém cho thay:

(2)

- Ung x{ ctia phdi thép va phéi déng trong qua trinh
dap thay tinh la giéng nhau. Ching ta thay, xu hudng cla
cac dudng quan hé gilra luc chdn va ap suat tao hinh & hinh
10 va hinh 13 13 giéng nhau. V&i mdi loai phéi, ching toi
déu tim dugc mién gia tri thich hgp dé tao hinh chi tiét
thanh cong.

- Tur hai bang khao séat (bang 1 va 2) ta thay mién gia tri
cla luc chadn va ap suat tao hinh ctia phéi déng nhé hon
clia phdi thép. Diéu nay hoan toan hgp ly bdi kha nang
bién dang clia phéi déng tét hon clia phdi thép, do vay
qua trinh tao hinh dién day long c6i sé dé dang hon, tén it
céng hon.

- Xay dung dugc cac méi quan hé gilra luc chan va ap
suat tao hinh clia phéi thép va phoi dong qua 2 ham néi
suy (1) va (2).

Tém lai, két quéd khao sat cho ching ta c¢6 nhin nhan
mot cach cu thé vé iing x cla vat liéu thép va dong. Cling
giébng nhu trong dap vubt théng thudng, vat liéu nao dé
bién dang, c6 tinh déo t6t hon thi kha nang déap tao hinh
bang chat long clng sé t6t hon. Cling véi phuong phap mé
phdng két hgp thuc nghiém nay, ching toi ¢é thé dua vao
khao sat nhiing yéu t6 khac nhu bién méng, chiéu sau tao
hinh, chiéu day phéi,... hodc thay déi vat liéu khao sat. Pay
c{ing chinh 13 hudng phat trién clia nhimng nghién ctu sau
nay va sé dugc trinh bay & nhiing cong trinh sau.

TAI LIEU THAM KHAO

[1]. Kog, M. and Cora, 0. N., 2008. "7 - Introduction and state of the art of
hydroforming”. in Kog, Muammer, Editor, Hydroforming for Advanced
Manufacturing, Woodhead Publishing, pp. 1-29.

[2]. Taylan Altan, 2006. Processes for hydroforming sheet metal 1. Stamping
Journal, {Feb 2006), Pages 40-41

[3]. A. KOCANDA, H. SADLOWSKA, 2008. Automotive component development
by means of hydroforming. Archives of civil and mechanical engineering - Vol VIII.





