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Research on lumped parameter model of aviation seat cushion
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Abstract: In order to solve the problem of negative volume and long computation time caused by large deformation of aviation
seat cushion in the impact simulation of aviation seat finite element models, a lumped parameter model of aviation
seat cushion consisting of parallel nonlinear springs and linear damping is proposed. Firstly, the static and dynamic
compression test of the aviation seat cushion material is carried out, and the finite element model and the lumped
parameter model of the aviation seat cushion are established respectively. Secondly, the spring damping parameters
of the lumped parameter model are fitted according to the results of finite element simulation, and the dynamic re-
sponses of the two models are compared under 14, 16 and 19 g delta pulses. The results show that the consistency
between the two models is good, and the lumped parameter model of the aviation seat cushion established in this
paper can provide support for the simplification of the complex finite element model containing the seat cushion.
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Fig.1 Strain—engineering stress curve of polyurethane foam
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Fig.2 Finite element model of aviation seat cushion
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Fig.3 Finite element model of aviation seat cushion with different

thickness
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Fig4 Loading wave
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Tab.1 Test conditions of finite element simulation

T b Jim i ﬂl{%ﬁ T b i i ﬂq%ﬁ

I WfE/g  HFIR/s || s WEAE/g  WFAl/s
1 50 14 0.16 6 100 19 0.10
2 50 16 0.12 7 150 14 0.16
3 50 19 0.10 8 150 16 0.12
4 100 14 0.16 9 150 19 0.10
5 100 16 0.12
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Fig.5 Load-displacement curves of aviation seat cushions with three

thicknesses under three loads conditions
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Fig.6 Lumped parameter modeling of polyurethane seat cushion
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Fig.8 Identification results of occupant load response
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Tab.3 Identification error

TG GPV/% GPT/% S&G1%
1 0.95 12.04 31.42
2 9.62 8.32 29.93
3 27.78 5.35 21.90
4 11.85 7.89 34.96
5 4.19 5.73 29.24
6 12.85 276 19.44
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Fig.9 Validation results of occupant load response
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