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A numerical influence study of active muscle on occupant
femoral injury during frontal car impact
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Hebei University of Technology, Tianjin, China, 300130

Abstract: The purpose of this paper is to determine the effect of active muscle action on lower limb injury in
frontal vehicles collisions, and to provide corresponding biomechanical parameters for the protective design of
lower limbs. Based on the 50th percentile male lower extremity anatomy information, a human body numerical
model with active muscle signals is established. A real vehicle model with a defined constraint system is com-
bined with the human body model. Nine different postures of occupants with different hip joint postures are set,
active muscle variables are set. The test was performed and the results were compared to determine the effect
of active muscle on the outcome of lower limb injury in a frontal collision. The results show that active muscle
action causes a significant increase in the risk of lower limb injury. At the same time, it causes a change in the
distribution of lower limb injuries. The results of this study can explain the differences in the statistics of lower
limb injuries in trials and traffic accidents.
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Figure 1. Dummy model
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Figure 2. Vehicle model
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Figure 3. Settings of hip joint angle under axial impact
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Table 1. Femoral force/moment peaks with inactive muscles in different hip joint postures
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R 2.79 kN /90.96 Nm R 2.72 kN /86.06 Nm R 2.74 kN /73.75 Nm
4
0° L 3.53 kN /113.00 Nm L 3.76kN / 106.00Nm L 3.63 kN /99.93 Nm
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Figure 4. Force/moments in inactive model at different B( «:0°, right femur)
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Figure 5. Force/moments in active model at different B( a:0°, right femur)
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Figure 6. Force/moments in inactive model at different a( B:0°, right femur)
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Figure 7. Force/moments in inactive model at different a( B:0°, right femur)
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