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Numerical and Experimental Analysis of Hydroforming
Process of Sheet Metal Pairs

T. J. Kim, D. Y. Yang, S. S. Han, J. B. Nam and Y. S. Jin

Abstract

Hydroforming process has become an effective manufacturing process because it can be adaptable to
forming of complex structural components. Tube hydroforming has been successfully developed in the real
industrial field by many researchers. However, there still remains the constraint about shape which can
be manufactured by tube hydroforming. In order to improve this constraint of shape and formability of
conventional sheet metal forming, hydroforming process of sheet metal pairs becomes an important
technology. In the present work, the finite element analysis of hydroforming process of sheet metal pairs
is presented. After basic study about experimental parameters based on numerical analysis, hydroforming

process of sheet metal pairs is developed, which uses hydraulic pressure as a main forming source.
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Fig. 1 Schematic diagram of hydroforming process
of sheet metal pair|2}
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Fig. 2 Tool for numerical analysis of hydroforming
of retangular cup
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Table 1 Material properties and analysis parameters

Material Steel(DDQ Grade, 1.0t)
Flow curve 6 = 47548(0.0043+ £ ">
R-value Ro=1.69, Ris=1.49, Ry=2.13
Friction coef. 0.1
Blankholding force 10ton
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Table 2 Specification of hydraulic pump system

1.0 liter
400 bar

capacity of flow
max. pressure

Thickness strain

~0.17 I
-0.13 |
-0.09 gi
=0.05

-0.01 o
i

0.03 l
0.07

Fig. 3= Thickness strain of rectangular cup at the
pressure of 150 bar ,
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Fig. 4 (a) Upper die (rectangular cup) for hydroforming
of sheet metal pair

Fig. 4 (b) Lower die (oil pan) for hydroforming of sheet
metal pair
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Fig. 5 (a) Deformed parts of rectangular cup by
hydroforming process of sheet metal pair at 200 bar

Fig. 5 (b) Deformed parts of oil pan by hydroforming
process of sheet metal pair at 200 bar
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Fig. 6 Thickness strain along the major axis of
rectangular cup
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