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Abstract: There is not enough absorption space in the side of a vehicle so injuries to a passenger are higher
compared to frontal impact injuries. For the protection of the passenger in the event of a side impact, vehicle
regulations and new car assessment program(NCAP) are implemented all over the world. However, passive
safety such as absorption technology of vehicle body itself is limited due to the narrow space of the side
part. At the present time, it is well known that a side airbag including a curtain airbag is the most effective
system to protect the passenger during a side impact. In this study, optimum design of the curtain airbag is
carried out to reduce Head Injury Criterion(HIC) of the passenger. Based on crashworthiness simulation, an
orthogonal array is selected based on the defined design variables, the response surfaces are generated from
the orthogonal array and optimization is conducted with the surfaces
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Table 1 Design variables and levels

80% 100% 120%
MFR 0.0008 0.001 0.0012
TTF 6.4 8 9.6
VHA 141.28 176.6 211.92
MD 5.58E-07 6.97E-07 8.36E-07
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Fig. 3 Flow diagram of response surface method
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Table 2 L18(34) Orthogonal array

TTF MFR VHA MD HIC
1 6.4 0.0008 141.28 5.58E-07 213
2 8.0 0.001 176.6 6.97E-07 211
3 9.6 0.0012 211.92 8.36E-07 255
4 6.4 0.0008 176.6 8.36E-07 213
5 8.0 0.001 211.92 5.58E-07 208
6 9.6 0.0012 141.28 6.97E-07 205
7 6.4 0.001 141.28 8.36E-07 208
8 8.0 0.0012 176.6 5.58E-07 217
9 9.6 0.0008 211.92 6.97E-07 217
10 6.4 0.0012 211.92 5.58E-07 203
11 8.0 0.0008 141.28 6.97E-07 213
12 9.6 0.001 176.6 8.36E-07 208
13 6.4 0.001 211.92 6.97E-07 208
14 8.0 0.0012 141.28 8.36E-07 207
15 9.6 0.0008 176.6 5.58E-07 217
16 6.4 0.0012 176.6 6.97E-07 207
17 8.0 0.0008 211.92 8.36E-07 216
18 9.6 0.001 141.28 5.58E-07 211
Table 3 One way table for HIC
Level 1 Level 2 Level 3
MFR 215 209 216
TTF 208 212 219
VHA 209 212 218
MD 211 210 218
Table 4 RSM results
Lower Initial Optimal Upper
MFR 8.00E-04 | 1.00E-03 8.00E-04 1.20E-03
TTF 6.40E+00 | 8.00E+00 | 6.40E+00 9.60E+00
VHA 1.41E+02 | 1.77E+02 | 2.12E+02 2.12E+02
MD 5.58E-07 | 6.97E-07 5.58E-07 8.36E-07
HIC(Prog.) 185
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