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and severe disc abrasion. Ultimately, the thermal deformation and disc wear give
rise to a thermal judder phenomenon, which has a major effect on the stability of
the vehicle. To investigate and propose a solution to these problems, thermo-
elastic instabilities under applied thermal and mechanical loads were analyzed
using the commerecial finite element package ANSY'S by considering the contact
surfaces between the discs and pads. Direct-contact three-dimensional finite
elements between the discs and pads were applied to investigate the disc friction
temperature, thermal deformation, and contact stress so that the thermal judder
phenomenon on the surface of the disc could be predicted.
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Fig. 2 Boundary conditions for disk and pads
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Table 1 Material property for a disk brake and pad

Material Property Disk brake Pad

Elastic modulus (GPa) 125 820
Poisson’s ratio 0.25 0.25

Density (kg/m’) 7100 3660
Coefficient of thermal expansion (1/K) 12¢-6 30e-6
Thermal conductivity (W/m - K) 54 1.01
Specific heat (J/kg-K) 586 1034

Type (a)

Type (b)

Type (¢)
Fig. 3 Each elements of disk brake and pad

Table 2 Number of nodes and elements of disk and pad

Disk brake Pad
Type
Nodes Elements Nodes Elements
(a) 46728 27899 3864 2086
(b) 66815 39953 5915 3312
(o) 104390 62704 9020 5190
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Table 3 Min & max temperature of Disk and Pad

Type Disk brake ] Pad ]
Temperature max (C) | Temperature min (C)
(a) 495.40 308.29
(b) 49539 308.35
© 49538 308.23

(a) t=0.136 sec
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(a) t=0.136sec (b) t=1.241sec

(c) t=2.636 sec (d) t=4.578 sec

Fig. 4 Temperature distribution of brake disk

(b) t=2.636sec

(b) t=4.578sec
Fig. 5 Thermal deformation of brake disk



Jeong-Beom Ma, Bong-Gu Lee

AEo] Ag AAEHE A
2 0.956 mmE UERGO.
LU= 4578300 JERG

= 1=}
HERE B

iics

of Azto] 73t ol
23904 Yets &

)

3.3 S a4
B AT A O2as Ao JE nhEAg o) BasE
B S0 B o Q] o5
el 33} A 59 BYH A3}
=

Unit MPa

Time: 1241
20180515 2% 305

Time: 4578
2014-06-15 2% 307

2222
1976
1720
1482
1235

(c) t=2.636 sec

(d) t=4.578 sec
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