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A Study on Weight Reduction of Front Side Member with Application of
High Strength Steel

Sang-Kon Lee’, Dae-Cheol Ko™, Byung-Min Kim*

ABSTRACT

This paper is concerned with the weight reduction of front side member of a vehicle considering the application of
high strength steel sheet. The influence of steel sheet grade and thickness on the energy absorption, impact load and
deformed shape of front side member is investigated by using reverse engineering and FE-analysis. The reverse
engineering is applied to obtain 3D model of front side member from B.I.W for the FE simulation. FE analysis is carried
out with commercial crash analysis S/W PAM-CRASH. The crashworthiness of front side member is considerably
improved with steel sheet strength and thickness increase. From the result of this study the weight reduction in
automotive parts for the improvement of the fuel efficiency can be easily achieved with replacing high strength steel

without deterioration of crashworthiness.
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Fig. 2 Front side member
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Fig. 3 Front side member

Table 1 Part name of front side member

No. Part Name

1 Side outer

2 Side inner

3 Lower bracket

4 Lower mount bracket

5 Lower mount boss

6 FR reinforce bracket

7 Inner boss mount boss

8 Inner RR mount boss

9 Inner FR mount boss

10 Inner mount base bracket

11 RR mount bracket

12 Member outer

13 Member outer reinforce

14 Inner reinforce bracket
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Table 2 Steel sheet grade and thickness

No. Part Remark
Side inner Side outer

HS45(1:2.0) Mild(t:2.0) Original

60DP 60DP t:1.4~20

3 60TRIP 60TRIP t:1.4~2.0
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Fig. 5 Stress-strain curve of side inner and outer
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Fig. 6 Stress-strain curve of 60DP and 60TRIP
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Fig. 7 FE-model of the front side member for crash
analysis
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Fig. 8 Schematic diagram for crash analysis
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Fig. 9(b) Deformed shape of front side member at 10msec
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Fig. 10(a) Deformed shape(Original material) at 10msec
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Fig. 10(c) Deformed shape(60TRIP) at 10msec
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Fig. 11 Absorbed energy with respect to steel sheet grades
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Fig. 12 Impact force with respect to steel sheet grade
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Fig. 13(a) Absorbed energy of 60DP with respect to

thickness
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Fig. 13(b) Impact force of 60DP with respect to thickness
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