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Attempt to Cope with both Crashworthiness and Weight Reduction
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The objective of this study is to cope with both crashwaorthiness and weight reduction of vehicles. In

order to obtain a basic vision of what the structures of bodies may be in the future, axial crush tests and

three-point-bending crush tests were carried out using member models in behalf of actual members. As the

results, all of strengthening steel, filling up urethane foam and strengthening welding are suitable for the

objective.
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Fig. 1 Dimensions of member models
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Table 1 Test samples and test results

Test samples Tesl results -
Axial Bending
TS class Th‘;:[‘:iss Welding rlé?epif”ﬁ;z& Ea/(l\l/IlL) Deformation| =/ (ML)
[time] m/gl [Imig]
Spot 5./t - 0.502 — 0.190
0.8 Laser 5 0.840 - 0.354
- 0.700 — 0.295
P 10 0.894 had
Spot &lt— 1.085 = 0.465
3 0.525
270MPa 1.6 - 0882 — 0.336
Laser 10 1.053 - 0.416
5 1.179 - 0.515
3 1.347 - 0.585
23 Spot 5./t = 0.849 — 0.395
) Laser 5 1.231 Swell 0.596
- 0.934 - 0.346
10 1.058 -
440MPal 1.6 | Laser 5 7263 | Swell | 0.531
3 0.609
Spot 5. — 0.510 - 0.200
08 [Spot75/tf — 0.552 -
Laser — 0.685 - 0.229
Spot 5.t — 0.872 — 0.343
Spot 75— 1.008 —
590MPa o = 7,048 = 0.382
Laser 10 1.181 -
5 1.400 Swell 0.569
3 0.694
2.3 Laser — 1.347 Swell 0.550
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Fig. 6 Influence of TS class on energy absorption
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Fig. 7 Influence of foam on energy absorption
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Fig. 8 Influence of foam on deformation (axial crush)
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Fig. 11 Influence of welding on energy absorption
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Table 2 Estimated weight reduction
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Weight reduction [
Modification 9 ] Note
Axial Bending
270MFa
—590MPa 9 6 Laser
TS class YR
~590MPa 6 4 Laser
. 270MPa
Foam |Non—5times 20 25 Laser
Spot 54/t 15 11 590MPa
. —>Llaser Inc. flange effect
Welding Spot 5.
S Spot 754t 7 —  [590MPa
TS class |5 70Mpa—s590MPa
& Spot 5./t —Laser 25 18
Welding \
Foam )
R i i 35 34 |270MPa
Welding | >P°" %+
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