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Measurement of Mechanical Properties for Hot Press Forming

Kanghwan Ahn, Donghoon Yoo, Dong-Yoon Seok, HongGee Kim, SungHo Park, Kwansoo Chung

Abstract

In order to overcome drawbacks of the advanced high strength steel such as inferior formability and large springback,

the hot press forming process(HPF) has been being applied for forming of automotive sheet parts. Good formability and

dimensional accuracy without springback as well as good crash performance of final products are the advantages of the

HPF process. In this work, a method to characterize the mechanical properties of the HPF steel was developed based on

the simple tension test at high temperatures and its finite element analysis, while it was applied to obtain strain rate and

temperature dependent flow curves of the HPF steel. The final flow curves were represented by utilizing the Johnson-

Cook type equation both in uniform and post-uniform deformation regions.

Key Words : Hot press forming, tensile test, flow curve, temperature history, strain rate
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Fig. 1 Experimental devices of the high temperature
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tensile test
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Fig. 2 (a) Dimensions of the specimen and (b)

schematic view of the test specimen with pins

900°C (5 min)

Fig. 3 Thermal histories of the tensile test
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Fig. 4 Flow curves of the HPF steel at 780 C



e
220

200
Modification of the
measured flow curve g 180 1
(trial data) ~ 1860 - 0.015/s
g 140
—L_, 120 4
FEM simulation 8 .00 |
using trial data as -
material input 80 = Exp. .
l 80 4 Johnson-Caook
40 v - -
Comparison of the simulation flow 0.00 005 0.10 015 020 025 0.30
curve with experimental one .
based on the displacement of pins True Strain
Are two flow

urves similarz,

Fig. 8 Flow curves at 780 C fitted by the Johnson and

Cook equation

Fig. 5 Illustration of the data correction procedure 300
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Fig. 9 Flow curves obtained from simulation using Eq.

¥ig. 6 Finite element model used for simulation 2 and measured curves at 780 C
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Fig. 10 Flow curves obtained from simulation using

Fig. 7 Flow curves of the HPF steel before and after Eq. 3 and measured curves at 780 C

data correction at 780 T
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