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Effect of Process Parameters on Hydroforming

J. W. Kwon, N. H. Myoung and K. D. Lee

Abstract

The industrial application of hydroforming has a great potential in saving cost and achieving
dimensional accuracy in automotive industry presently. The aim of the following article is to investigate
the effect of process parameters on hydroformed part. Firstly, we have to investigate the change of
mechanical properties for sheet and pipe material according to various radius/thickness ratio(r/t). The
change of mechanical properties affects the yield stress more than the total elongation. Increase of yield
stress for pipe has a bad influence on formability of hydroforming. Among the roll-forming process, the
sizing process didn't change mechanical properties. The process parameters such as the initial pressure,
mandrel shape and friction have seriously influenced on formability of hydroforming. Therefore we need
to check formability of given material through the FE analysis in the beginning stage of process design
and the predicted hydroforming process parameters are generally a good starting point for the prototype
tryout stage. The results of prebending, hydroforming analysis using FE model are good agreement with

experimental results.

Key Words : Hydroforming, Roll Forming, Bending, Sizing, Anisotropy, Pressure, Yield Stress

.M E

AAH 244 Ast A wek ZA 2A F A
A7lE 2RgME o 7A Al7ige] ALsT g
olFANE MAAY AFIANE FHoE I} 2AFA
A AW (Ultra Light Steel Automotive Body)ell 2loiA
Tailored Blank, %94@ (Hydroforming, ©18F H/F)7]

« DENEATY AFN2YDTA CADCAME

rOll

A2 5o a/Ha giek o] A
7 FehaE e AF 249 A

o2 AAY APRIAE F5
PGabol] A SPRE o5}
g3 A Phase 1914 = CAEl

Molasts|x|/A198 A6%, 200083/ 615



AAE 5383819 Phase 2947 £

BIW(body in white) 5H15 /%34
Z ULSAB AVCH#HA7} 22 o] guh?
w79 AZE|ALet AFA FHAPL
-Zr’\]’a}i’— Qo AgAt F
AlZb} 23S FAbet

.u.,oﬁ,
O}
ﬂ_f

&‘:{
r(o

" o getn

27332 ApEAelM e #471EL Tailored Blank
%3 HFZ1$E 2o gon o HF 7% %9
o A uiti(body)E ARehs Zels 4RI &
A3 e Jdes 98 7o XA Y& 7}{;}

o8M ZHE AR HFote] sk mYe) AA B

& AFste BHoR 7)EY Zya AFdA 4 -’F
UJH 2A AA 71 8- A g4, 7Y A
5o veket o3l stk wd Age AAH TR F
Z8nl ol exhaust manifoldv} down pipe+ % H/F
THE AR w77t Al AdE] YA
At B3 °‘E}‘2~‘“

H/Fe 827|ee AFEA, F44A 71€2 ¥l
2 7 eH F Wﬁl"ﬂ %?'% pre forming, H/F,
piercing5¢] thFE Foprh glem®o g EﬂHJ
AT Zddo] obF Ad FE§ AAor}. B3| Aw
el dig Arht H/F 349 A Aned digt ”*7}
5/] At Ql W&ol i Amzat FEsivh matA|

dﬁl"ﬂ/ﬂ“ H/Fo) #dA% Azdof 9 F3d3 HF

A ) gkt

H/Fel gloliel 54e
el mAg RS 27 e
Az Qolne B4
= H/FAE9) tuqo“ EY
S NER ENE T

T

l“

N

[

o ol iy no

F_>L o

N
=

iF Ho o @

)

_0|L
o H

X2
H

616 / S=x2MII3SEX] /498 A63, 2000

N
A

FR7A
AP deo wet AEerlE kAt
daf] dubyoez 7 AH HE%

. H/FAS ol Ajze] AAL H/F
dlof 4Bk Aol MAaic, @A vl
853 Qi spolzme] FAL 1008/101021¢] ol
7171¢ STKM 11AZ E]omu} a#g @4 2 H—Jr
Z AAZE Aakek gl STKM 11A stojae] BAS
H/F& A8 YAAA = wEEHA] Rz AL A8
wo] WsAoltt. weld olel 79 solz 47 3
Sejste] shol =2 AT sholx Gl
HE AFESHRT ol AREE BAI ZAA
o W3S ool HeEtHA

‘T‘”ﬂa
R RO Ll
243 23 sk ol

ok FA9 71AA B4 ke A7) (MTS Sintech
NGE o838k cross head speedE 10mm/minE  &o]
FEAE, AARE, FANE, FEAFK B T4
& & SAsg) g A9 AAEL AR T5%00 A
AARQsIH L 7MFAAATE dAE WY 5~16%7S A}
431l 2S5 (o=KeNoz 3igit). aAAHe
KS 13B, #o]xZ& 124, BY #A& ARSstrt RE
AR 33 olAte] AlHE HFES Aot A o
7EA r/t9] wlgS Ar] {8 FAt FIUALS sl
A skl ¥ 19 3 A9 HE 2= do|xE A2
3 AFd 401“01]’\1«] AR B E£3 4540
gto] oKl EAHIIE Y3 AF ]-?3% Fig. 19} 2
< AN AFAE stack o9} o] REER AHE
A G olfe SAHRAMY BA sl D 94X BEA
S wolstolt}t. Table 10jA] vlo]o] BEAL g7 K9

o ﬂll

=& AT FEo g Fgholth

- A -
/ .
weld |
B D
I
\
\
-
o}

Fig. 1 Location of specimen for pipe tensile test



Hydroforming F3 %42 938k

Table 1 Mechanical properties in sheet steel using pipe

forming
Yield Tensile ol Pipe
material stress, stress ©60) n |diameter| 1/t
(key/mm?) | (kg/mm’) o (mm)
HR A sheet 209 297 477 1 020
476 | 119
@00 | pipe | 270 06 | 482 | 015
HR B sheet 241 321 453 | 018
] 8 | 159
280 | pipe | 269 319 | 483 | 017
HR C [sheet| 268 322 |44 015
5 | 830
B0 | pipe | 314 327 | 432 013
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Table 2 Average effective strain by bending
through thickness for several r/t

. Average
Material i/t effective strain
HR A(2.0t) 11.9 0.025
HR B(2.8t) 159 0.018
HR C(3.0t) 8.3 0.037
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