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Study on arm lifting strategy and occupant chest
protection by optimization the ignition moment of side
airbag
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Abstract: Side pole impact has been included in the scope of investigation of regulations or new car
evaluation procedures in various countries, however, it is still a challenge and difficulty to formulate
reasonable protection strategy of occupant chest. By analyzing the injury mechanism of the occupant's chest
in side pole impacts, it is found that the position of the arm is a key factor that determines whether the injury
of the dummy chest upper rib exceeded the standard. Combined with a specific car model, this paper
formulates a strategy of optimizing the ignition moment of the side airbag to precise control of the dummy
arm lift, and carries out the verification of the whole vehicle test. The test results show that by optimizing the
ignition moment of the side airbag, the arm of the dummy can be accurately lifted, effectively avoiding the
arm from squeezing the up ribs in the chest and reducing the lateral compression of the up ribs, so as to
realize the effective protection of the chest of the occupant.
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Figure 1. Displacement of the dummy ribs.
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Figure 2. Dummy response in side pole impact for a specific vehicle. (a) Dummy state of pre-crash, (b) Dummy state at 31 ms, (c) Dummy
state at 47 ms.
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Figure 3. Analysis of the arm lift process. (a) Schematic diagram of the side airbag lifting dummy arm process. (b)-(c) Schematic diagram of
the contact pattern between the dummy arm and the airbag.
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Table 1. Initial lateral space (Do) for each part of the dummy.
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Figure 4. Schematic diagram of lateral space of the dummy
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Figure 5. Dynamic lateral space (D(t)) of various parts of the dummy over time. (a) Shoulder, (b)Chest, (c) Abdomen, (d) Pelvic.
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Figure 6. The optimization results of side airbag ignition moment.
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Figure 7. Dummy arm status before and after the optimization of the side airbag ignition moment. (a) Dummy arm status before and after
optimization, (b) Dummy arm status after optimization.
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Table 2. Comparison of dummy injury before and after ignition moment optimization.
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Figure 8. Displacement of the dummy upper ribs before and after the ignition moments optimize.
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Figure 9. Shoulder Force-Y of the dummy before and after the ignition moments optimize.
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