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Steering Reaction Force Simulator Using Parallel Visco-elastoplastic Model

*Takahiro Yamamoto, Ryo Kikuuwe, and Hideo Fujimoto (Nagoya Institute of Technology)

Abstract—This paper proposes a steering reaction force simulator that captures Coulomb friction between
the tyre and the road. We modeled the contact patch of a tyre as a parallel conection of multiple visco-
elastoplastic elements and implemented that model into a discrete-timecontrol system by using implicit Euler

method. The visco-elastoplastic elements are moved as the tyre rotates, and thus the steering reaction force

is produced according to the driving speed. Simple experiments showed that the proposed model produced

qualitatively proper results.

Key Words: driving simulator, parallel visco-elastoplastic model, contact patch of a tyre, bristle.
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Fig.1 Parallel visco-elastoplastic model
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Fig.2 Block diagram

Fig.3 Car model
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Fig.4 £-coordinate in the contact patch
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Fig.5 Rotating tyre model and pressure distribution

Fig.6 Single visco-elastoplastic element

Table 1 Parameter settings

Parameter values
contact patch K 500[N/m]
B 150[Ns/m]
drive-train Ky 10000 [N
By 100[Nms]

Ty 0.3[Nm]
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Fig.10 0-1, diagram (V=70[m/s])
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