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A Study on the Effect of Parameters on the Temperature Distribution of
Brake Discs

T
Goo, Byeong-Choon

ABSTRACT
A brake disc is one of the key elements of friction brake system. Thermal cracks of discs may shorten
the lifetime of a disc and increase maintenance cost. Therefore, prevention of thermal cracks is very
important to ensure the safety of the vehicle operation and reduction of maintenance cost. In this study, the

influence of parameters on the friction heat of brake disc is examined.
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Table 1. Materials for brake discs”
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Table 2 Chemical composition for brake discs”
| C Si Mn p S Mg Ni Cr Mo %
34 3.00
2.2 . 061 062 - - — — -
(GO) Caag 0 | 0.59 | 0.06 0.06
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BAFH(FC| 3.75 | 2.50 | 0.26 | 0.036 | 0.007 | 0.026 | - - - -
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Table 3. Mechanical properties of brake discs’
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Table 4. Mechanical and physical properties of brake discs'
SR b o &
(Kgf/mn) (HB) (Cal/m'Cs)
34 (GC) 20~25 160~240 0.112
Aus—GC 35~40 300~330 0.112
CV &4 (FCCV) 30~40 180~250 0.100
NCM F# 25~30 210~280 0.100
@47t (FS) 105~125 331~390 0.124
F7 (SC) 105~125 331~390 0.124
Table 5. Properties of brake disc for high speed train'"’
3 = KTX (&%) G7 (%)
PG @ 640<45t @ 640x80t
A5 (N/mr) 2.15x10" 2.15x10"
ZeokEd] (v) 0.3 0.3
2% (Kg/m') 7,850 7,850
AW AT (mm/mmK) 12x10°° 12x10°°
dAEE (W/mK) 45 45
1] 4] (J/KgK) 460 460
ol A F2H& (MJ) 22 15
T (Kg) 242 120
TZF (EA) 4 (11x4) 3 (15%3)
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Fig. 2 Brake disc
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Fig. 3 Theoretical surface temperature
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Oo(20= h 2( Z1 \ L+ sin(\  L)cos(\ 1) “e cos(A,2)+ 1] (3)
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a,= ky/(pgcy) thermal diffusivity, m‘’/h

h = convective heat transfer coefficient, Nm/hKm’

L = one—half disc thickness, m

n= 1, 2, 3,

G,= average heat flux into disc, Nm/hm'

7T ,= initial temperature, K

T,(z,t)= transient temperature distribution in disc due to a
constant heat flux

T..(z t) ambient temperature

t= time, h

z= horizontal distance measured from center of disc, m

© ,= 7T ,- T ,= initial temperature difference between brake and

ambient, K

©,(z,)= Ty (z,t)- T., relative temperature of brake resulting from
constant heat flux, K

N, ,=an/L, 1/m
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(N, L)tan(N ,L)-hxL/k=0 (4)
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