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Thermal Crack Creation Process in an Automotive Brake Disk
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Abstract

This- . .~ describes thermal crack creation process in automotive disks. Thermal cracks have been serious
defects wauch induced disastrous accidents during traveling. The thermal cracks must be regularly eye-
inspected. The cracks have been experimentally analysed; but they were not reported by analytic means yet.
This paper proposed thermal crack creation process by a computer simulation which enlightened how to
investigate thermal crack by cheap means. We explained the disk thermal crack creation and calculated stress
intensity factor of an assumed surface crack in an automotive disk.
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Fig. 1 Flow chart for thermoelastic analysis by using
FFT-FEM method
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Fig. 2 Three dimensional disk brake model

Tablel Properties of the disk

Density 7228 kg/m’
Specific heat 419 J/kgK
Conductivity 54 W/mK
Modulus of Elasticity 125 Gpa
Poisson ratio 0.25
CoefT. of thermal expansion 12E-6/K
Yield strength 230 MPa
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Fig. 6 Stress distribution at 125 sec
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Fig. 12 R=-1 qual stress distribution
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Fig. 13  Stress intensity factor history
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