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An Experimental Study of Thermoelastic Instability in
Automotive Ventilated Disk Brake

Byung-Soo Cho, Byung-Jun Baek, Bok-Choon Park, Jong-Hwan Kim and Wan-Doo Kim

Department of Automotive Testing, Kunjang Technical College
*Department of Mechanical Engineering, Chonbuk National University
**Graduate School, Chonbuk National University
***Korea Institute of Machinery and Materials

Abstract—The present study describes an experimental investigation of temperature fluctuations as-
sociated with thermal instability. Surface temperatures of brake disk and pad were monitered at vari-
ous locations in a caliper type brake system during drag braking conditions. It was found that the
thermal instability appeared in pad more seriously than in disk. The temperatures at various cir-

cumferential positions fluctuate synchronously, whereas the center temperature fluctuates with 180

(3

phase difference from the outer and inner radius temperatures. The temperature and amplitude of the
temperature perturbations are increased due to the increase of contact area in the center location. It
was also found that the thermal instability was dominantly determined by the increase of rotation spe-
ed and pressure. And the modification of ventilation path could retard the onset of thermal instability.

Key words—brake disk, pad, drag braking, floating caliper, thermoelastic instability.
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Fig. 2.Thermocouple locations of disk and pad
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Fig. 3. Temperatures for the thermoelastically stable
cases in the ventilated disk (0=375 rpm).
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Fig. 4. Temperatures for the thermoelastically stable
cases in the brake pad (©=375 rpm).
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