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Factors affecting the severity of driver's upper extremity injury caused by airbag deployment in

nonstandard driving postures
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Abstract: Abnormal deployment of the airbag during a frontal car collision can cause injuries to the upper extremity of

drivers with non-standard driving postures. Finite element simulation offers an effective approach for evaluating such injury

risks. In this study, a biomechanical finite element model of the upper limb of the 95" percentile human body with detailed

anatomical structures was developed. The validity of the upper extremity-airbag collision model was confirmed by

reconstructing the cadaveric forearm and airbag impact experiments. Based on the validated model, the influence of factors

such as airbag mass rate parameters, upper limb grip angle, and grip force on upper limb injuries in frontal collisions was

investigated. The results indicate that variations in these three parameters have a significant influence on upper extremity

injury , and these factors should be considered in the assessment of upper extremity injuries during car collision.
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Figure 1 Finite element models of the upper extremity of a Chinese 95" percentile adult male
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Figure 2 Collision simulation setups of upper extremity finite

element model and airbag
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Figure 3 Simulation sequence diagrams of upper extremity collision with steering wheel after airbag deployment
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Figure 5 Comparison of radial velocity during collision simulation
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Table 1 Upper extremity injury results (m/s)
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Figure 6 Cloud maps of stress distribution in upper limb bones at

inital distance of 0 mm and 25 mm
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Figure 7 Relationship of different airbag mass flow-rate and time
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Figure 8 Comparison of radial velocity at different mass flow—rates of airbag
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Table 2 Comparisons of velocity at the distal end of the

radius and stress at different airbag loading conditions
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Figure 9 Comparison of radial velocity at different grip angles
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Table 3 Comparisons of radial velocity and stress at different grip angles
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Figure 10 Comparisons of radial velocity and stress at grip force of left and right forearms
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Table 4 Comparisons of radial velocity and stress at grip force

of left and right forearms
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