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STUDY ON A MODELING METHOD OF THE DYNAMIC
CHARACTERISTICS WITH MULTI-HYSTERESIS LOOPS OF POLYMER
SEAT CUSHIONS

CHEN Na-na , LU Zhen-hua

(Department of Automotive Engineering, Tsinghua University, Beijing 100084, China)

Abstract:

cushions is investigated. Based on the analysis of the dynamic characteristic test results of a foam cushion,

A modeling method of the dynamic characteristics with multi-hysteresis loops of polymer seat

quasi-static and dynamic component sub-models for the nonlinear dynamic characteristics of the cushion are
constructed, and the model parameter identification is performed. Using the concept of hysteresis offset, a
nonlinear characteristic model of quasi-static components is established. Using the fractional derivative, a simple
and precise dynamic component sub-model is established. The superpositional nonlinear characteristic
representation of the static and dynamic sub-models is verified with a series of experimental results, showing the
effectiveness of the modeling method.
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Fig.1 Test system of dynamic characteristics of seat cushions
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Fig.2 Measured dynamic load vs deformation of polymer seat
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Table 2 Parameter identification results
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