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Abstract : The heat generated by the brake system of vehicles resultsin reduction of friction force on the brake surface
and vibration during a braking. To solve these problems, extensive research for the brake shape has been conducted
such as drilling cooling holes on the brake disc, accommodating ventilated holes and etc. In this study, we suggest the
circumferential pressing type brake disc in order to improve its cooling performance. In order to compare the
cooling-down efficiency between the conventional side-pressing type and the circumferential-pressing type, we adopted
the FMVSS 105-77 as thermal analysis conditions and This newly proposed concept has been verified using
Thermal-structure Coupled Field Analysis along with comparative analysis with the existing ventilated disk.
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Nomenclature 1. ME

Wsp) : vertical static(dynamic) load, kg 2Absatell Qo] 85 FolAY AAEH stk
Rr : radius of tire, mm 7Ie s Bk Belojae] oA o Ax

Ro : radius of disc, mm e &= Azl o] glrk
u : friction coefficient Byo]a Al~Ele 2o uf]-$- 173 x| 24
F : friction force, N 53] Als Al HA S = 9)o] nhe]] o) gk wpzk
N; - vertical pressing force, N AL w2 AR 2] YRlo] ¥ i Qi) 53] #H o]
q - heat flux, W/m® = (fade) & /o] 1} W o] 3 F(vaper lock) /g2 Holl
: heat partition ratio, % o3 WAYSh= AFFo R QPALILR 71A] oo
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Fig. 1 3D model of circumferential pressing type brake disc
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Fig. 2 Verticd dynamic load and braking force
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Fig. 5 1cycleof FMVSS105-75
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Table 1 Convective heat transfer coefficient of ventilated disc
h=0.7(k/D) R’ | Re<2.4x10°
h=0.04(k/D)Re"® | Re>2.4x10°

Laminar flow

Turbulent flow
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Fig. 6 Temperature distribution of disc (t=4.57s)
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Fig. 7 Temperature variation of the main parts

700
.
600 -
o
500 W
2 )
g 400 s
§ //-‘
@ 300 -
: b
F 200 L
100 |-/
[~m—Max Temp. I-
ok H H i i i 1 i 1 i
0 2 4 6 10 12 14 16

8
Cycle
Fig. 8 Max temperature variation for 15 cycle

PARE G4 GobA = AFS el o] A

4 ol gake] LherT o}l o} o).

1

-

f(x) = 70101514 = 592.46057 > exp( o) - (6)



Thermal-Structural Coupled Field Analysis of the Circumferential Pressing Type Brake Disc
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Fig. 9 Max stress variation for 1cycle

AN

DEC 28 2006
20:51:13

NODAL SOLUTION

STEP=18

SMX =146.471

2.96 34.852 66.743 98.634 130.525
18.906 50.797 82.688 114.58 146.471
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Fig. 11 Displacement distribution of disc (t=4.575)
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Fig. 12 Max temperature variation of the two models
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Table 1 Comparison of the analysis result of side pressing
type with circumferential pressing type

ssy -

ltem Side Circumferential

pressing pressing

1Cycle Temperature 117 (°C) 121 (°C)
deceleration Stress 196 (MPa) 146 (MPa)

completion

(4579 Displacement | 0.187 (mm) 0.128 (mm)
1Cycle Temperature | 90.389 (°C) 80.449 (°C)
completion Stress 184 (MPa) 117 (MPa)
(35s) Displacement | 0.140 (mm) | 0.114 (mm)
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