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Validation method of airbag controller and its application

BAI Zhong-hao, LIU Yu-yun, WANG Yu-long
(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Changsha 410082, Hunan, China)

Abstract: The cost of the development of airbag controller is very expensive for that generally required
dozens of vehicles or sled tests to get ignition curve. To resolve this problem, this paper proposed an ex-
perimental method based on airbag controller works to simulate acceleration curves the pre-30 ms of crash
by impacting tackle with a pendulum, and developed the related apparatus. A finite element model was
established and verified by relevant experimental results. A theory of dual trapezoidal curve was intro-
duced to simplify automotive impact acceleration curves based on the difference of crash acceleration every
time. A new developing airbag controller was verified by simulating the simplified acceleration. Test re-
sults show that the maximum error between the value of airbag ignition obtained by the method and the
value of the actual ignition is less than 10%, which proves that the method can be used for the develop-
ment and design of the airbag controller. 16 figs, 16 refs.
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Fig.1 Test device of pendulum impact
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Fig. 2 FE model of pendulum impact device
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Fig. 3 Verification test device
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Fig. 4 Acceleration curves of simulation and test
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Fig. 5 Equivalent dual-trapezia wave and vehicle impact curves
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Fig. 6 Tolerance range and test curves
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Fig. 7 Test of impact resistance
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Fig. 8 Consistency verification test
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Fig. 9 Acceleration curves
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Fig. 10 Acceleration curves of vehicle impact and its simplification
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Fig. 11 Acceleration curves of test
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Fig. 12 Moving window integral curves of test and vehicle impact
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Fig. 14 Acceleration curve of test
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