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A Study on the Optimal Pressure Curve for the
Sheet Hydroforming

H. B. Shim, H. T. Yang, E. K Suh and D. Y. Yang,

Abstract
A simple method to derive an optimal pressure curve, characterized by initial pressure, final pressure
and pressure path, has been proposed. The initial pressure has been determined from the condition to
prevent recoiling phenomenon in the early stage, while the final pressure is from the FE analysis and
pressure path is from the punch penetration volume. In order to realize the pressure curve, an open loop
control system based on a proportional relief valve has been developed for the renovated CNC
hydroforming press. Through the comparison of experiment and analysis, the predicted pressure curve has

been verified optimal curve since no defect has been observed.

Key Words : Sheet Hydroforming, Optimal Pressure Curve, Open-Loop Control System
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Fig. 15 Deformed shape ( ¢80)

Fig. 16 Pre-deformation of blank due to initial pressure

R TT G RT YA TR BEE
zoﬁﬂuﬁﬂ;o ﬁ.‘_ﬂoMWa:qﬁ mﬂmmﬁﬂﬂlﬁru
_ o = Ar il b e o

Fama T4 £ B X gy O =
T S B = 2 0y 2T g
= Mool oonop T o T = ﬂzoaﬂﬂv,otﬂﬂ
B wm® BT o A B B X g
N s BN = r R R
T T ME o ohe £ M g D EREDT _
A = o o X N B g 7 ok W -7 _
_ﬂLlﬂaoMH a_uog_ . X = E*oﬂoo,olooA%M
N S R 2T e T N
"<Z.d yIEZE: If woiiers
T MW 2B eg WE T T g
H [  © Moomr T gy = 25 o2 HM.M‘_ e
BT LE D uwa o £ _FTUEwmoW
T SN L D S > Wi O ™ oF T
= ol - ® o ) e 2 U W EE
Ll 0| o e W gy Wow =< K T X R
PERT W T & B = o 5= %s 3 o
R T G TR T = T EWW R
e~ S A kA M
3 o ey oy 0% K- OHM = oy mm o I
7 B ov Rl R AT M T 2 e R A
Mﬂmonﬁu_u}rﬁTMEﬂ%‘_fLﬂﬂE b 45%0&0wuik
o) = Mo o il S el 2 i R L B
o o o ol = oV |
T kg 2O Ho 2 o 2T B E
Y EN)zTo FﬁumﬁA =0 & o 5 =
T o ®T ® W Moo T W RO BOW R 6 R

2~ €l
=

ERER
20023/ 253

o)
H
3,

A3

ﬂ

2 x|/A11

1§

=

fol =22y 7]e]

S
Sl

Fig. 17 Deformed shape ( ¢90)
e A

RANTHS

o

[e]

=

ol

EEA

5

s

=

A

14227 o

o



FE Analysis
0_211 ®  Experiment féll, I %d

g 01 /./'/

Z fos® (1) J. Tirosh, S.Yossifon, R. Eshel and A. Betzur,

E 00 e et /,«.\\E 1977, "Hydroforming process for Uniform Wall

E 0] ’ o Thickness Products”, Trans. ASME, ]. Engr. for

ol : Ind., Vol. 99, pp. 635~690.
: (2) S.Yossifon, J. Tirosh and E. Kochani, 1984, "On
R s w s w2 wm Suppression of Plastic Buckling in Hydroforming
Distance from the center (mm) Process”, Int. J. Mech. Sci., Vol. 26, pp. 389~402.
Fig. 18 Thickness strain distribution (3) T. S. Noh and D. Y. Yang, 1937, "Analysis of
(cylindrical cup with concave bottom, $9() Hydroforming of Regular polygonal Boxes”, Int. J.
Mech. Sci., Vol. 29, pp. 139~148.

(1) #Adeq4s d4dste g $HE Adsts (4) T. S. Noh and D. Y. Yang, 1998 "A General
o] el ofs dRd gHNdel selERvR ¥ Formulation for Hydroforming of Arbitrarily Shaped
Aol dedor A8de 488 ot Adsinh Boxes and Its Application to Hydroforming of an

() HlEAe Hejzdeg A A2 deaofA Elliptic-Circular Box”, Journal of Manufacturing
29 Ausglon AdA SEAd FEA +F Science and Engineering, Vol. 120, pp. 481483,
B d KA 4+ Al 6 ol¢3, 234, 190, “sol=exY A2 FHY

S AU IS 34 % ABdelY, aFATYIA ALY A
AFHo R ggo] o]Fods & + AT 115, pp. 122132,

(4) MEBBEgA vad 7hAe] Ak vl Aojde 6) o1¢3, 2, 200, “CMAC Ao} 7|He o8
EURE AYY YRAN2dol sl =2 ETFA stelmzwn w49l Yol Aol WA, Aol - A
Alofol] dE Ao Hgo] o]Foje| utet A7t} ] 25 NrelEst =24 A6d 433 pp 320~
Md7bsAdS a8 ¢ Aok 337

= 7| (7) M. J. Kim, 1991, "A Fuzzy based Pressure Tracki

-ng Controller Design for Hydroforming Process”,

o ) Korea Advanced Institute of Science and Technolo

5 I S ol

S SE21ARSIF 200180 -gy, PhD dissertation.
of oste] Ao, &

o

F2 gt atetr) £ 04

2 of

254 /st= 2MIEEEEIX/A 1191 A33, 2002



