No.220 20040 0oooonon

0 0O O Virtual Testing

7 gobodbooootdooootodooodn
Brake Judder and Shimmy Simulation Technology Development

gooooooeRr Dogooogor: ggooooogeoes
Takashige Takegawa Tadakazu Hibino Tsukasa Ohhara

goo

gboooooooobooobobobooooooboooobobobobobobboooDobDoobDOoDbOoD
gooboboboooooogoo

OO0O0OVirtual TestingDODOOOOODOOOODOOOODOOOODOOOOODOOOOOOOODOO
goboooobooboobobooboobbooboobbooboobbooboobbooboo

gooboobodobobooboooboooboobooobooboobDbooboobbooboobbo
gobooobooboobbooboobbooboobbooboobbooboobboobooboo
gogo

Summary

To achieve shorter lead time and cost saving for product development, analytical verification of
performance to be studied would be effective in the early development phase where no hardware is
available.

As one of virtual testing technologies, we have developed an approach to predicting steering wheel
vibration in the rotational direction, common to both phenomena, namely brake judder and shimmy,
whose performance development was conventionally driven by experiment.

This paper covers a modeling description of the steering friction characteristics essential to
represent the steering wheel vibration in the rotational direction, reproducibility of the judder and

shimmy phenomena, and a case where this approach was used to make a study of judder

performance improvement.
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Excitation force increases withJ
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Table 1 Eigenmode Frequency Comparison in Judder

Range
Simulation Measurement
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Fig.7 Full Vehicle Model
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