Transactions of KSAE, Vol. 31, No. 12, pp.959-967 (December, 2023)

o

0|

Hajo|3 HE Hop2 2 3

oy a2

SRS SABAVERE

rH'

=7
io

- BT O lERYASS

’m Check for updates

Copyright © 2023 KSAE /217-04
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2023.31.12.959

o
o

-

>
7t dofl st siAMH nd
RS

+ f2>

An Analytical Study on the Generation and Increase of Uneven Wear in Brake Pads
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Abstract : This paper focuses on an analytical approach to understand the generation visually, and increase the mechanisms
of uneven brake pad wear that cause disc thickness variation(DTV) and runout. In this study, nonlinear properties, such as
flexibility of parts, the friction characteristics of the guide pin, the position of the caliper piston, and the stiffness of the wheel
hub bearing, are defined as the ‘instability factors’ that cause uneven wear. Through the multi-body dynamics analysis that
considers these ‘instability factors,” we were able to confirm their significant impact on the generation visually and the
increase in DTV and runout. The approach presented in this study is expected to make an important contribution in
understanding the causes of uneven brake pad wear and in examining reduction strategies.
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Fig. 4 Example for concept of unstable conditions
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Fig. 5 Analysis result by parts flexibility

Table 3 Part flexibility effect on uneven wear

Case | O/X | Case | O/X | Case | O/X | Case | O/X
1 (0] 5 X 9 (¢} 13 X
2 (0] 6 (0] 10 (¢} 14 (0]
3 (0] 7 (0] 11 X 15 (0]
4 X 8 (0] 12 ¢} 16 (0]
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(b) Braking force change(10 ~ 25 %) at low temperature

Fig. 9 Analysis results of the impact for temperature changes
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Table 4 Runout calculation under assumed conditions

Force direction Lateral force Vertical force

Situation Steering Rough roads driving
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Wheel spec’ (mm) Offset +40
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‘Wh’ bearing Stiffhess (deg/Nm) 1.2E-4
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Force (N)

10000 |

5o
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Actual measurement data

(b) Uneven contact by vertical fluctuation force

Fig. 14 Analysis results for wheel bearing load changes
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