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A Convergent Investigation on Structural Analysis with Thermal
Stress at the Shape of Brake Disk for Racing Car
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Abstract In this study, the model A with the existing shape used at racing car and the model B with
light weight were designed. The structural analysis with thermal deformation and stress were carried
out. Model A shows that the maximum temperature is lower than model B. The cooling performance
due to the shape of the disk without any other cooling conditions can be shown to be better for model
A. Model A was seen to be superior in durability as the thermal stress reduced by almost twice as much
as model B. The part where the greatest stress occurred appeared to be the hole jointed with the hub
regardless of its shape. The analysis results at this study are seen to be useful at designing the shape
of the actual vehicle brake disc. The analysis results obtained in this study can be applied at grasping
the strength of the brake disk for racing car practically. By utilizing the analysis result of the brake
disk for racing car, this study is seen as the convergence study that the aesthetic design and analysis

are applied.
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Fig. 1. Meshes of models

Table 1. Stainless steel property

Young's Modulus 193 GPa
Poisson's Ratio 0.31
Density 7750 kg/m®
Tensile Yield Strength 207 MPa
Compressive Yield Strength 207 MPa
Tensile Ultimate Strength 586 MPa

Table 2. Meshes of models 1 and 2

Node numbers Element numbers

Model 1 163396 39904

Model 2 212958 39270
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A: Steady-State Thermal(Stainless steel)
Steady-State Therrnal
Time: 1. 5

B convedion: 22 °C, 2 3e-004 W/mm®
B Radiation: 22. *C, 1
[B) Heat Flux: 0.23 W/mm? [

(@) Model A
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A: Steady-State Thermal(Stainless Steel)
Steady-State Therrnal

Tirne: 1. s

Bl Radiation: 22. °C, 1.

[Bl Convection: 22. °C, 2.3e-004 W/mnm?*C
. Heat Flux: 0.23 Wémm?

(b) Model B

Fig. 2. Constraint conditions of models

A: Steady-State Thermal(Stainless steel)
Termnperature

Type: Temperature

Unit: °C

Time: 1

479.47 Max
429 61
37875
32080
280.04
23018
18032
13048
80601
30.743 Min

(a) Model A

A: Steady-State Thermal{Stainkess Steel)
Ternperature

Type: Ternperature
Unit: °C

Tirne: 1

540.85 Max
484,28
42788
ana
214.51
257.93
201.34
144.76
88177
31.594 Min

(b) Model B

Fig. 3. Contours of temperature on models A and B
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B: Static Structural
Static Structural
Tirme: 1. s

[B Fixed Support

[B Force: asoo. v

[B) Force 2 3500 N
[ Morment: 300. N-mm

(a) Model A

B: Static Structural
Static structural
Time: 1.5

[ Fixed Support

B Force: 3500. N

I8 Force 2: 3500, N

[ Moment: 3 e+005 N-mim

(b) Model B

Fig. 4. Constraint conditions of models A and B

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: rrm
Time: 1

0.4912 Max
042663
0.38205
0.32747
0.27280
0.21831
018373
010916
0.054578

0 Min

(a) Model A
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B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
Tirme: 1

041741 Max
037103
0.32465
027827
0.2319
0.18552
013914
0.092758
0.046379

0 Min

(b) Model B

Fig. 5. Contours of total deformations of models A and B
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B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Tirne: 1

2079.5 Max
18484
16174
1386.3
11553
02427

603 24
462.2
23118
0.12614 Min

(a) Model A

B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Tirne: 1

40335 Max
35871
31387
28002

2242

17936
13452

2068

44841
0.027415 Min

(b) Model B

Fig. 6. Thermal stresses of models
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