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Protection Performance Evaluation of Overhead Airbag
Based on CAE Simulation
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Abstract: With the development of intelligent transportation technology and automatic driving technology, higher re-
quirements are put forward for the design of the future occupant restraint system. This project aims at the overhead airbag
design according to the occupant protection requirements under the highly automated driving scene (when the steering
wheel was folded), based on the original vehicle restraint system MADY MO simulation model. Besides, the comparison
of occupant injury indexes between the original driver airbag model and the overhead airbag model was carried out, and
occupant protection effects of the overhead airbag was evaluated. Finally, the airbag energy absorption under certain load-
cases was analyzed based on the airbag energy absorption characteristic theory. The results show that the overhead airbag
absorbs less occupant's head Kinetic energy, resulting in more energy transmitted to the neck, which increases the neck
injury indexes among 40% offset deformable barrier load-case. Therefore, optimizing the overhead airbag’s dynamic
stiffness can effectively increase the airbag’s kinetic energy absorption and improve the occupant neck injury indexes.
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Fig.1 Restraint system simulation model
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Fig.2 Occupant kinematics comparison
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Figure 3: Dynamically relaxed airbag (left) and interior deployment result (right)
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Figure 4 Comparison of DAB (left) and OAB (right) expansion profile
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Figure 5 Comparison of DAB and OAB volume Figure 6 Comparison of DAB and OAB internal pressure
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Figure7 Occupant dynamic response comparison at different times under FRB load-case
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Figure8 Occupant dynamic response comparison at different times under ODB load-case
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Table 1 Occupant injury indexes comparison under FRB load-case
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fid % DAB fic # OAB
HICg 478 442
Head A3ms 62.479 56.359
Chet-D 25.29mm 21.59mm
Chet VC 0.10m/s 0.09m/s
Neck Fx 437.11N 351.77N
Neck Fz 1041.97N 741.21N
Neck My 33.74N m 31.89N m
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Table 2 Occupant injury indexes comparison under ODB load-case
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Neck My 18.31Nm 28.27Nm
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Figure9 Occupant head acceleration curve under the action of airbags
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Figure 10 Occupant head velocity curve under different airbags
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Figure 11 Airbag energy absorption curve
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