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Abstract

The human body biomechanical models were created based on the latest Chinese anthropometry
data. These models consisted of bone, soft tissue and skin, and the soft tissues were assigned with
different material parameters to simulate body-seat interface pressure. The mechanical modeling
of the seat cover was studied, as well as the simulation and evaluation of the body-seat interface
pressure. As a case study, the seat FE model was established using the real-vehicle seat geometric
data. The seat and body were assembled to conducted body-seat interface pressure. The simula-
tive result was compared with those of test, which validated the accuracy of simulation. Further-
more, the comfort of seat and the postural comfort of neck of the human body were validated. The
interface pressure simulation and evaluation method presented in this paper is a systematic and
useful way predicting the seat comfort using interface pressure, which can be used to pre-evaluate
the comfort characteristics of seat, and it is of great value of application.
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Figure 1. Tension test of cover materials. (a) Test apparatus; (b) 0% elongation; (c) 40% elongation

B 1 REMRRRIRE. (a) RIiRE; (b) hiff 0%; (c) HIff 40%
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Figure 2. Trellising shearing test of cover materials. (a) Trellising shearing frame; (b) Test process
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Figure 3. Unidirectional tension curves of cover material. (a) Force-translation curve; (b) Stress-strain curve
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Figure 4. Human body geometric models
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Figure 5. Geometric and FE models of seated human body. (a) Geometric model of bone; (b) Geometric model of soft-tissue
and skin; (c) FE model
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Table 1. Material properties of skin and bone
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Table 2. Settings of seat material parameters
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Figure 6. Assembly of human body and seat
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AnyOutputFile test ={
FileName = "Output.csv";
AnyFloat Jnt_Moment_Lumbar = .Jnt_Moment.LumbarFlexionExtension:
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Figure 7. Calculation of head-neck joint moments
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Figure 8. Simulation result of the interface pressure distribution of man with the percentile-95 stature
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Figure 9. Test result of interface pressure distribution
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Table 3. Comparison of the simulation and test results for load ratio and peak pressure
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Continued
9 60.6 5.62 92.47 5 1.93 6.63
10 16.3 0 43.46 3.7 0 4.68
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Figure 10. Regions of seat surface. (a) Seat cushion; (b) Seat back
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Figure 11. Test for comfort neck posture angles
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Figure 12. Definitions of neck posture angles
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