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Experimental and numerical investigation of double
bulge tube hydroforming

M. Gheisary’, F. Djavanroodi*”
1- Dept of Mechanical Eng. Iran University of Science and Technology, Tehran, Iran.
2- Assistant Professor, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 16765- 163, Tehran, Iran, javanroodi @iust.ac.ir

Abstract- This paper aims to establish a basic understanding of double bulge tube hydroforming process of
stainless steel deep drawn cups. The method is briefly reviewed by carrying outexperimental tests and Finite
element analysis. After measuring bulge height in both formed curves by CMM and thickness variation of
formed tube by ultrasonic thickness measurement unit, it’s found out that thickness variation in this process is
less that other traditional methods such as traditional spinning and rubber pad forming. A finite element model is
constructed to simulate the double bulge tube hydroforming process and asses the influence of friction
coefficient and tube material properties. It is found that material hardening coefficient had the most significant
influence on formability characteristics during double bulge tube hydroforming. As similar as other tube
hydroforming processes, increasing friction decrease bulge height and thickness.

Keywords: Double bulge tube hydroforming, spinning, Strength coefficient, Strain hardening exponent, Friction
coefficient
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1. Tube Hydroforming
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5. Stress Relieving
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1. Standard: ASTM E8M-2001
2. Stainless Steel 304

3.CMM

4. Explicit FEM



Sen 5 (5 b e

BRPRN VR PRRW NEPI I I FER - By

63 Gladal b L Sl i gl shaton,

ETT) RSP VARCH I S SFIE ENEN I
S USPS v @szje.,\.'; e;lzﬁ&m%l
[A] el ol 3,51 (V) K3 55 Slaked ool Calses
alil ot s slal b plst olalad 51 iyl 3 ol o
sLs L Lrl;'- andad 31y Ol 51 e Al Bl ps s
S S0ken 358 (AUSE B 55 p anlad (oo
Cobs Suosly 55 i e edalis (V) IS5 5 &S
8] VU Y L LA P R U N W O I VS Voo
I 2 53 LS aalad (S e 5 cs
523k R ol S Jelse (Gl K ) ) s
a0 Sl gl S5 5 ds sl (culbs

.>j)&)u.iq.x;i\;wl

—o—P=55bar ={}=P=115bar =f=P=135bar ==P=165bar

0.6 - )
Jos 1

08
=0 Pointl
,}0‘5 ] =0 point2
E == point3
Jos . .
T =X= pointd
Eou =X OINtS
=0 point6
03
0.2
0 50 100 150 200

(Bar)uid

Sn g oded Sladad 3 Culbis Sl a5 Ly, 0 K3

—

. Traditional Spinning

g 2
|
!
= f—*f_“]
— T |
&
&

el ploil 5l oy anlad ol sl ¥ S

Glaslis L aadas dior el denly I8 oy Olalad

5 Lo . j(i 5) odds ol 5 calises
o

@L’.’J S W ng_jfn)‘.\_a\ olales Cﬁal?u.oj f)l}

RGO IP W AJ)}T (0) Ji.\j:} (Y) J},\;- BE dﬂfe)l.b\

Jol goeie
FB\)LS.JL._A

slaslis L sleilsl pmea s a g olaki b s

Sbvoeo (5 LL Yo (z bW (o ,L 00 (Al

Sladad p3 ol s O s i ¥ Jgds

rask)pss (gomin | (Fankea) sl gwia | 5L 03 uons

v/ /YA (V)L 00
\PI¥ Y/ (Y)L,L o
YY/aA /50 (F),Lvo




\WAQ 5l /Y 5 ks o3 8,98

Sl — oy pwidiga 9 53

Sl ) sl 53 e plonil sletslesT Ale oS o
ol b sl ad e s (Soland sl AlL
A mon Sldess Ao 5o 5 e D) soa LIS
s s n) e i L oLad s (g8 i8Sl
B S p< W ) W PV C LV RGN [PV Wiy SR L PN G et

el 805 3l OLES (V). L3

|— — e iy — o L e |
—~ Vas -
e N -
N
.7 <
% T
- A Y
—_ -
C PR \
[V s -
{; "/ N
. \

[CEDIES)

Lpos 5 dol sd 55 53 (ool b aulie o
)‘ wﬁjb“)bﬁzﬁ& sdalis c&j?e.: Lgl.awli

Oljpoas 355 g0 o3latal (Gluancd 5o HLAS a3l J5
CQEDTTRERRES RN

o ) ol Gl 4o 3 o
5 ol lmesls 5 ode Jo b culhs Ol s
(Ve U )5 g8 e ol Jod LBl o les

0.6 -

Doy edd A Sladad s b Ol ks W, N IS
() \Kam) o Ky

[Tk s Sl polss ) Jgder

2SS VB us Y K s SY ) ]
\:2 A vor S
v\ AD AY B Js1) e
YYMA LYl PNV (Sl ) ol plSonad
Yo /A ¥a1/4 Y44/y (ISl Ko) b plSonad
Y47 OMF. 2V S s Jsb sl
Yoo Yov Yoy ezl e
FAY/VY Veo/y MAM¥A K(MPa)
yitai JAery Jyror n

S 3ld =Y
Jes aul B goluand gl dlie ol g3 a8 Lsde S
el g gy ek ealil S by ses s b
A eslizl C3D8R ol T S J= s
Ale (6,500 o el S alin 5 s 2 sl
S aledos SO Sl (s A5 5 (e 2
osli ol U 55 V00 sl 5 Yy 05 K5 sV
ssliul s3de - 55 5 0l 2l sl (125 (5T )
ol sles s Sl o i () Jsitr) Sl 0l

1. Stainless Steel 201
2. Low Carbon Steel 1015
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