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Abstract : In order to cope with the recent fuel efficiency and exhaust emission regulation of vehicles, vehicle weight reduction
has become an indispensable item rather than an option. Domestic and overseas automakers are continuously conducting research
to address these lightweight issues. Among these methods for weight reduction, the application of high-strength steel with a
relatively low price and lightweight effect is increased. Strength is improved when the material is replaced with high-strength steel;

however, it is difficult to expect stiffness improvement to enhance the driving safety required for the automobile. In this paper, the

study on stiffness improvement through the finite element analysis and the test evaluation of stiffness according to the application
of high-strength steel body part are carried out. It is also confirmed that the stiffness improvement according to the application of

high-strength steel is only possible through structural optimization.

Dynamic stiffness(&734])

Nomenclature

: mass, Kg

: area, mm’

: natural frequency, Hz
 density, kg/m’

: stiffness, N/mm

: force, N

: displacement, mm

: constant

: modulus of elasticity, GPa

- " EZao™mmgaw >

: . 4
: moment of inertia, mm

Subscripts

DOF : degree of freedom
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Fig. 1 Static & Dynamic stiffness test parts
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Fig. 2 Static stiffness test configuration

Z-axis displacement
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Fig. 3 Static stiffness FEM analysis condition
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Table 1 Material properties

440 MPa Steel 780 MPa Steel
Density 7850 kgf/mm2 7850 kgf/mm2
Young’s modulus 207 GPa 207 GPa
Poisson’s ratio 0.3 0.3
Yield stress 286.4 MPa 468.4 MPa

A A8 B ZES Hst JdFEES F3
Stain-Stress Curve A =5 =&3 S =

| Fig. 49} 2t}

SGARC440 Flow Strain-Stress Curve

Flow Stress(Mpa)
- 88888

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Effective Plastic Strain

SGAFC780 Flow Strain-Stress Curve

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Effective Plastic Strain

Fig. 4 Flow strain-stress curve
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Fig. 6 Static stiffness test result
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Fig. 7 Static stiffness FEA results
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Static Stiffness Cross MBR 780 1.2t_FEM VS Test
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Fig. 8 Static stiffness test VS FEA results
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Fig. 9 Dynamic stiffness test result
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Cross MBR 440MPa, t=1.6mm
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Fig. 11 Dynamic stiffness analysis results
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Table 2 Specific stiffness correlation according to shape type
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. E Jf .
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