%27 5% 3 £ & #H R
2013 4£ 9 A DRIVE SYSTEM TECHNIQUE

Vol. 27 No. 3
September 2013

XEHS.1006-8244(2013)03-39-10

& 2B R-HLA BROCER R TR X
il gl 25 9 W = Y i LB

A Predictive Tool to Evaluate Disk Brake Squeal Using A Fully
Coupled Thermo-Mechanical Finite Element Model
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[ Abstract | This paper presents a new integrated approach to the analysis of brake squeal modelling. It focu-
ses on developing a validated thermo-mechanical finite element model by taking full account of the effect of
thermal loading on the structural response of the brake. An integrated study involving time-dependent non-
linear contact and a fully coupled transient thermal analysis are carried out to provide the contact and tem-
perature distribution within the brake before executing an instability study using the complex eigenvalue
technique. The results, in turn, demonstrate the fugitive nature of brake squeal through the system eigen-
values that are extracted throughout the braking period.
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Table 1 Geometrical and material properties of disk brake system
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. Hh J/iN HE
Disk Back
Pad Paw Piston
brake plate

H % Dismeter

(mm)

284 - - - 22

& Width

(mm)

- 120 128 105 -

HJE Thickness
22 11 6 10 20
(mm)

FH Density
(kg/m?)

7050 2620 7887 7887 7887

B

Poisson’s ratio

BIRER
Young’s modu- 116 1.25 210 210 210
lus(GPa)

3 R ¥ Con-
ductivity ( W/ 53.3 2 32 32 32
mC)

H, # Specific
heat(J/kg/C)

103 1100 595 595 595

B A Ther-
mal expansion |1.04 E-6|1.61 E-5|1.17 E-5[1,17 E-5|1.17 E-5
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