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TOM TAT

Trong ddp thity tinh ong, sw thay doi chiéu day thanh ong khi tao hinh phu thudc tric tiép
vdo dp sudt trong long phéi va lwong dich chuyén cua hai chay doc truc, tuy nhién van chia cé
nhiéu nghién ciru vé van dé nay. Nghién ciru nay nham khdo sat anh hwéng cia hai théng sé trén
dén sw thay doi chiéu day thanh ong hai nhéanh, tim ra khoang gid tri lam viéc ciia ching, dé san
phdm c6 phan bé d day dong déu. Nghién civu dieoe thuwe hién bang mé phong sé trén phan mém
Abaqus/CAE. Céac mé phéng dwoc thue hién voi sw thay déi ciia dp sudt trong long phéi p va tong
lieong dich chuyén doc truc A dé khdo sat sw thay déi chiéu day thanh ong. Két thiic qud trinh, tac
gid dd tim ra khodng gid tri phit hop ciia p va A, dé tao ra cdc san pham dat yéu cau.

Tir khéa: Ap sudt trong long phéi; Lwong dich chuyén; Ong hai nhdanh; Ddp thiy tinh.
ABSTRACT

In tube hydroforming, the variation in wall thickness during the forming process is directly
dependent on internal pressure and the axial displacement of the two punches, however, research
on this specific subject remains limited. This study aims to investigate the influence of these two
parameters on the wall thickness distribution of double - branch tubes, identifying their optimal
operating ranges to ensure uniform thickness. The research was conducted using numerical
simulations in Abaqus/CAE. These simulations varied the maximum internal pressure p and the
total axial displacement A to examine wall thickness changes. Consequently, the study identified
the appropriate ranges for p and A to produce high-quality components that meet technical
requirements.

Keywords: Tube hydroforming, Internal pressure; Axial feed; Double - branch tube; Wall
thickness variation.
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1. PAT VAN PE

Dap thuy tinh ong 1a phuong phap tao
hinh 6 ong tién tién, cho phep thay the cac cum
chi tiét han ghép, glup t6i wru hoa cau tric va
giam chi phi san xut, ddc biét c6 y nghia khi
tao hinh dng c6 nhanh. Mic du vy, mot trong
nhimg kho khin 16n nhat trong qua trinh tao
hinh 13 kiém soat su thay ddi chiéu day thanh
6ng, diéu nay lién quan chit ché dén su phdi
hop gifta ap suit bén trong va téng lugng dich
chuyén doc truc ctia hai chay. Néu ap suit qua
cao, trong khi lugng dich chuyén doc truc nho,
thanh dng s& bi bién mong nhanh chéng. Nguoc
lai, néu luong dich chuyén truc qua lon so véi
ap sudt, phoi c6 thé bi nhan.

Dé phuc vu nghién ctru, tic gia da thuc
hién thi nghiém xéc dinh céac thong sb vat lidu,
tinh toan dé c6 kich thudc phoi hop 1y tir kich
thudc chi tiét, thiét lap cac mé dun mo phong
sO. Tac gia ciing xac dinh cac dang duong tai,
thuc hién mé phong voi nhiéu bo gia tri khac
nhau ctia p va A, danh gia chét luong san pham
mo phong sd, tir d6 rat ra cac két luan can thiét.

C6 nhiéu nghién ctru tap trung phan tich
anh huong cua ap suat chat long va luong dich
chuyén doc truc dén su thay d6i chiéu day thanh
6ng, nhu nghién ctru cia H. F. Abdalla [1]; H.
Zhang, J. Lin, va X. Chen [2]; M. Seyedkashi,
M. R. Toroghinejad va M. A. Zare [3]. Hoac
nghién ctru cua A. Kridli, S. R. Kalaycioglu, va
S. L. Semiatin [4]; A. M. Jasim, H. H. Hussein,
va M. A. Al-Dulaimi [5]; R. Ramanathan, S.
Kumar, va P. K. Singh [6]... Nhung véi 6ng hai
nhanh, nhirg nghién ctru nay hau nhu chua cé.
Trong bai bao nay, tic gia str dung phan mém
Abaqus/Explicit d¢ mé phong kiém tra tac dong
ctia p va A 1én su thay do6i chiéu day thanh dng
hai nhanh trong dap thuy tinh. Ttr d6, tim dugc
mién gia tri thich hop cta p va A dé san pham
c6 phan bd do day dat yéu cau, cac gia tri nay
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duoc sir dung dé phat trién thyc nghiém va so
sanh vai két qua thu duoc sau khi thuc nghiém.

2. VAT LIEU VA PHUONG PHAP

Vit ligu thi nghiém 1a dong CDA110,
thong sb vat liéu xin xem trong tai liéu [8]. Tac
gia chon vat liéu nay do chua co nhiéu nghién
ctru toan dién vé kha niang dinh hinh cua no6
trong cac tai liéu hién co.

Phéi thi nghiém dang 6ng tron, san pham
1a dng c6 hai nhanh. Hinh dang, thong s6 hinh
hoc ctia phoi va san pham nhu trong hinh 1.
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Hinh 1. Hinh dang va théng sé hinh hoc ciia phéi:
a) Phoi, b) San pham
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Céc md dun mo phong duge thiét lap
qua 4 budc: thiét 1ap mo hinh hinh hoc, chia
lu6i cac phan tir, thiét 1ap mo hinh vat liéu, thiét
1ap cac diéu kién bién.

« M6 hinh hinh hoc: Gém phéi, khuon,
hai chay doc truc nhu hinh 2.

« Chia luéi cac phan tir: Cac phan tu
duoc chia ludi nhu hinh 3.

* M6 hinh vat liéu [8].

« Thiét 1ap céc diéu kién bién:
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- Piéu kién bién tiép xuc: Chon hé sb
ma sat gitta phoi va long khuén p = 0,1 cho
trrong hop boi tron thong thuong.

\

Long Chay

khuon

Hinh 2. M6 hinh hinh hoc

Hinh 3. Chia ldi cdc phan tir

- Piéu kién bién chuyén vi: Khuon
dung yén, hai chay doc truc chuyén dong theo
cac duong tai tao dich chuyén doc truc cho hai
dau ong.
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Hinh 4. Phdn bé do day vt liéu thanh ong tao

hinh:

a)pmax= 48MPa, A = A, = 22 5mm;

L R
b) D, = d4MPa, A, = A, = 22,5mm;,
c) Do = 56MPa, 4, = AR =17 6mm,
dp,,.=36MPa, A, =4,=22,5mm,

e) D, = I0MPa, A, = 22,5mm, A, = 17,5mm

- Piéu kién bién vé lyc (ap suat): Ap
suit bén trong p, tong lugng dich chuyén doc
truc A dugc xac dinh ngay tir dau. Xét mo
phong vai 3 gid tri ap suat 1on nhat trong long
phoi,p_ =48, 54, 56MPa két hop véi 2 truong
hop dlCh chuyén doc truc: dich chuyén hai chay
déu nhau va khong déu nhau, duoc chia thanh 3
phuong an: A, =A, = 17,6mm (tong hanh trinh
35,2 mm), A, = A, = 22,5mm (téng hanh trinh
45mm), A, = 22 Smm A, = 17,6mm (tong hanh
trinh 40, 1mm) VOiA , A lan lugt 13 lugng dich
chuyén doc tryc ciia chay trai va chay phai.

3. KET QUA VA THAO LUAN

Két hop giita ap suat bén trongp,  trong
khoang 48 — 54Mpa va dich chuyén doc truc A
=A, =22, Smm (tong hanh trinh 45mm) (h1nh
4a, b) cac ong blen dang c6 phan b do day
kha gidng nhau & mdi ving. Ving gidn ng hoi
mong voit = 1,004mm (-16,333%) vat .
=0,9509mm (-20,758%). Vung dan hudng déy
nhat véi ¢ o = 1,793 mm (49,41%) vat . =
1 7919mm (49, 25%) Vung chuyen tiép duoc
lam day véi phan bd d6 day gan tuong duong
nhau t , = 1.267 — 1.595mm (5,58 — 32,91%)
vat,,=1231-1.582mm (2,58 —31,83%).

Vé6ip =56MpavaA =A =17,6mm
(tong hanh tr1nh 35,2mm); 22 Smm (tong hanh
trinh 45mm) (Hinh 4c, d), c6 su phan bd d6 day
khac bi€t 16 rét, voi t . = 0,8990 — 1,6754mm
(-25,08 - 39,58%), t,, .= 0,9551 - 1,7284mm
(-20,40 - 44%).

22.5

Khi két hop ap sut P
dich chuyén doc truc khong deu A

= 56Mpa va
=22,5mm,
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A, = 17,6mm (tong hanh trinh 40,1mm) (hinh
4e) thu dugc mot sb két qua déang chi ¥ sau:

- Sy phan bé chiéu day khong dong déu:
Do phia trai dich chuyén nhiéu hon (22,5mm)
nén bu vat lidu tét hon vao ving bién dang ¢
dinh nhanh trai, giup giam thiéu do6 mong cia
thanh dng. Tai dinh nhanh tréi, d6 day thanh dng
nho nhét do dugc nhd cong cu Query, Element
la 1,06298mm, trong khi tai dinh nhanh phai,
s6 liéu nay 1a 1,0365mm (hinh 5).

- Léch tam ving bién dang: Tai ving
vat lidu chuyén tiép giita hai nhanh 6ng, phan
t6 mong nhét di chuyén nhe vé phia phai, thay
vi ndm chinh gitra khuén nhu truong hop dich
chuyén hai tryc déu nhau (hinh 5).

- Chiéu day 16n nhat ¢ phan din
hudng dat t61 4,4827mm (hinh 4e), twong ung
273,55%, cho thdy vat liéu bi nén manh, lam
taing manh chiéu day so véi phoi ban dau.

Tir cac két qua tren cho thay phan b
d6 day vat liéu dat yéu cau khi ting P 1én
dén 56 Mpa, két hop dich chuyén truc deu hai
bén. Khi dich chuyén truc khong déu, phan bd
d6 day bi lan rong va khong dbi xung, do do
khong dat yéu cau.

Hinh 5. Sy di chuyén ciia phén t6 mong nhdt khi
dich chuyén truc khong déu: a) Dich chuyén hai
truc khéng déu; b) Dich chuyén hai truc déu nhau
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4. KET LUAN

Nghién ctru da phan tich chi tiét qua
trinh dap thuy tinh dng hai nhanh tir vat liéu
dong CDA110 thong qua md phong sb trén
phin mém Abaqus/Explicit. Dua trén cac két
qua thu duoc vé sy thay doi chiéu day va phan
bd vat lidu, mot sb két luan quan trong da duogc
it ra nhu sau:

- X4c dinh mién gia tri van hanh tbi uu:
Qua trinh tao hinh dat chét luong t6t nhat khi
ap suét trong long phoi Pongy NAM trong khoang
tir 48MPa — 56 MPa, két hO’p voi dlCh chuyén
doc truc ddi xtmg tir ca hai phia dau 6ng. Trong
diéu kién nay, san pham thu duoc ¢ su phan bd
d6 day dong déu, han ché tbi da cac khuyét tat
vé& hinh hoc.

- Anh huong cua sy phdi hop tai trong:
Su phdi hop gitra 4p suét noi tai va lu’orng cap
phéi doc truc dong vai tro quyét dinh dén do
day thanh 6ng. Nghien ctru chi ra rang khi ap
sut p,.. tang dan 1én nguong 56MPa cung voi
tong hanh trinh dich chuyén 45mm (A=A,
22,5mm), kha nang bu vat li¢u vao vung blen
dang duoc t6i uu hoa, gitip kiém soat hiéu qua
hién tuong bién mong tai cac dinh nhéanh.

- H¢ qua cua viéc dich chuyén truc
khong dbi xtmg: Khi ap suat dao dong tir 45
MPa — 56MPa nhung lugng dich chuyén hai
bén khong déu nhau (A, #A,), san pham s&
phét sinh 16i ky thuat nghiém trong. Cu thé,
viéc mit can bang dong chay vat liéu dan dén
su phan b chiéu day khong ddi xtmg va léch
tam ving bién dang, khién san pham khong dap
g duoc cac tiéu chuan k¥ thuat dé ra.

- Gia tri thyc tién ctia mdé hinh mé
phong: Céc két qua md phong s6 khong chi
giap lam rd quy luat bien dang cua vat liéu

déng CDA110 ma con cung cap co so dit lidu &
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quan trong dé thiét 14p cac thong sb cong nghé
cho qua trinh thuc nghiém. Diéu nay gitip giam
thiéu chi phi thir nghiém sai 16i va nang cao
hiéu qua san xuat cac chi tiét dng c6 hinh dang
phuc tap.
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