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Synopsis :

Increased application of high strength steel sheets to automobile bodies is a practically
effective means to reduce body weight and to enhance the fuel mileage of automobile,
which meet the social requirement of decreasing loads on the global environment.
Although the reduction of body weight without sacrificing collision safety can be
attained by applying steel sheets of high strength to the bodies, this type of sheets may
result in forming problems such as fracture or spring-back during sheet forming. This
article reports Finite Element Method (FEM) analysis which has been successfully
applied to clarify energy absorption during collisions, formability of tailor-welded
blanks and spring-back behavior of high strength steels used for automotive body parts.
The analysis results, i.e., the estimation of strain or strain-rate of body parts during
collision, fracture or spring-back during forming, contribute to the improvement of

forming process and the development of high strength steel sheets.
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Utilization of Finite Element Method for Expanding Application
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Increased application of high strength steel sheets to automobile bodies is a practically effective means to reduce body
weight and to emhance the fuel mileage of automobile, which meet the social requirement of decreasing loads on the
global environment. Although the reduction of body weight without sacrificing collision safety can be attained by applying
steel sheets of high strength to the bodies, this type of sheets may result in ferming problems such as fracture or spring-
back during sheet forming. This article reports Finite Element Method (FEM) analysis which has been successfully
applied to clarify energy absorption during collisions, formability of tailor-welded blanks and spring-back behavior of high
strength steels used for automotive body parts. The analysis results, i.e., the estimation of strain or strain-rate of body
parts during collision, fracture or spring-hack during forming, contribute to the improvement of forming process and the

development of high strength steel sheets.
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Fig. 1 Collision analysis model of hat shape section
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Fig. 2 Stress-strain relation of materials used in collision apaly-
sis
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Fig. 3 Comparison of collapse length of model between experi-
mental and calculated results
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Fig. 4 Change of strain rate at corner collapse portion during
collision

30 100
Center
Surface
Cumuiative frequency
~ 80
Back surface
g
20 %’
—~ J e g
& Position of ES
E surtace direction g
ué- Surface E
G Center 'l“;
B —
| Back surface 4 E
[}
10
-1 20
‘ ! | 1 1 b, o
e 8 8 8 29 B 8 8 8 8 8
2 ] 2 4 o ] : ) ) S
i 333 3131313143 3
=3 = < < =3 o < & =3 < —

Range of equivalent plastic strain
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Fig. 6 Principal strain distribution after plane strain forming
{right-hand side: lower tensile materials)
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Fig. 7 Comparison in thickness distribution of cups between
experimental and calculated results after deep drawing
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Fig. 8 Effect of tensile stress, thickness and bending radius on

spring back, and its comparison between experimental
and calculated results
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Fig. 9 Effect of yield stress and tensile stress on wall curvature
of specimen after bending-reverse bending, and its com-
parison between experimental and calculated results
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