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The study of effect for bending operation having working

hardening on hydroforming parts

Kwang.Soon Kim', Yun.Gyu Kim', Du.Su Park*

Abstract.

This study is concerned with working hardening of bending operation on hydroforming parts. Generally, hydroforming

parts having the complicated shape of the automobile, require a 3-dimentional bending operation. This operation involves

several variations in the tube which are the thickness, the mechanical characteristics, the hardness, the circumference etc.,

on original tube. So, we study those variations and the affect on the hydroforming operation and hydroforming parts. We

used two methods, one of which was computer simulation and the other the actual test in the plant.
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Table 1 The bending data of part

N distance Angle | Rotation | Radius
No.
(mm) &) &) (mm)
1 218.65 39.6 - 150
2 86.3 44.69 -40.67 150
3 20.43 44.0 63.71 150
4 243.55 - - -
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Table 2 Material properties of tube

Property Value
Tensile stress, Ts 46.3 Kg/mm?
Yield stress, Yp 34.9 Kg/mm?®
Elongation, El 36.5%
Work hardening 0.14
exponent, n 21.0X10°% Kg/mm?
Young’s modulus, E 0.3

Poisson’s ratio, v
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Figure. 2 Thickness change of bent tube
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Figure. 4 Thickness change in the bent tube
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Figure. 6 Stress distribution of bent tube
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Figure. 7 Stress-strain curves of bent tube
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Table 6 Counterplans for those conditions

Sources Counterplans
Lower expansion rate
@ Thickness change on bent surface

on outer surface
@ Infall occurrence

on outer surface‘
@ Low elonganon‘

on bent surface |
@ Forming stress

on bent surface
® Die setup in

bending operation

Add end feeding
Adjust feeding-
pressure curve
Modity for perform
die

Adjust bending data
Increase boosting
power

Adjust mandrel

position

@ Thickness change
on inner surface

@ Low elongation
on bent surface

® Forming stress

on bent surface

Raise expansion rate
on bent surface
Lessen end feeding
Adjust feeding-
pressure curve
Modify for perform
die

Adjust bending data
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Figure. 8 Thickness result by hydroforming
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Figure. 9 Thickness change around bending
points by hydroforming
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