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Impacts of Initial SRO on Thermo-mechanical
Coupling Characteristics of Disc Brake

MENG Dejian , ZHANG Lijun, YU Zhuoping
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: Supposed disc inner and outer surfaces have the
same initial surface run—out (SRO) with 2 order sine function
characteristics, the transient thermo-mechanical coupling
dynamic model of ventilated disc brake with asymmetrical
outer and inner thickness was established by means of Msc-
marc software. With distribution characteristics of disc
temperature field, normal stress field, thermal coning and
thickness variation for the evaluation, the impacts of initial
SRO on brake thermo-mechanical coupling characteristics
were analyzed under emergency braking condition. The
simulation results show that initial SRO, both its direction and
amplitude, have significant effects on brake thermo-

mechanical coupling characteristics.
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coupling; transient temperature; thermo-elastic deformation
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Fig.1 Cross-section diagram of ventilated brake disc
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Tab.1 Conditions of initial brake disc SRO
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Fig.2 Analysis route chart of initial brake
disc SRO impacts
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Fig.3 Temperature distributions of the brake
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disc surfaces(4 s)
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Fig.5 Temperature distributions in R3 circle of

disc surfaces(4 s)
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Fig.6 Disc brake simplified model with initial SRO
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Tab.2 Maximum, radial gradient, and circular gradient of disc surfaces temperature
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Fig.8 Normal stress distributions of the brake

disc surfaces(4 s)
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Fig.9 Normal stress distributions in R3 circle

of disc surfaces
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Tab.3 Maximum, radial gradient, and circular gradient of disc surfaces normal stress
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Fig.10 Coning deformation distributions of

the brake disc surfaces

(DM MR R R E B AR 2716 G
SRR ] o 347 12 P50 it 2 T 2 A8 P 1 DR T 18 R A RRAE

(2) P A 1 oy A fa ok E L 8 ) A fa B
AN, B FNFE - BER RS X, REHS
T FNE ) B 3 28I 2 B TE 5% 43 76 FEAE. {3 SRO
J7 e BCAR J& FE 45 DX BUAY 7 B R[] 7278 20 & /YA
E=3

(3) % 4 P R AT R B R B R K
{BLRI ] [ 6 B B KA. AR 4 BIAT, SRO Xt 43 15
B KA DA% [a) 456 32 M) AR I, (Lo 25 T ) 1m0 o
RAAR WK, SRO T[]+ % 38 i 5 KA A2 v iR
B B S M AN I, o R [ o B A KB R M K.
3.1.4 HIshiREREAR L FEE

Tl BB AR A MU T Z a2 2,
A 11 iRk 4s B 20486 R BE AR Ak 4y A . A 11
AN JE B ASARAR ) 3 AT R F AR R, J] 1) 43 AR el
A [ , 184 SRORF /N 2F 42 R AR AL E /D, KPR



EoH

TR S IR SR T B S0 S A — MRS S AR B B 277

*4 AEAHRAXE.COBERBRKE

Tab.4 Maximum, radial gradient, and circular gradient of disc surfaces coning deformation
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gradient of disc thickness variation
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Fig.11 Thickness variation distributions of

the brake disc surfaces
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Fig.12 Temperature distributions of the brake disc

surfaces on condition 1, 3.4(4 s)
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Tab.6 Maximum, radial gradient, and circular gradient of disc surfaces temperature on condition 1, 3.4
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P S P SMu
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Fig.13 Normal stress distributions of the brake disc

surfaces on condition 1, 3,4(4 s)
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Fig.14 Coning deformation distributions of the brake

disc surfaces on condition 1, 3,4(4 s, inner)
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Tab.7 Maximum, radial gradient, and circular gradient of disc surfaces normal stress on condition 1, 3,4
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Tab.8 Maximum, radial gradient, and circular gradient of disc surfaces coning deformation on condition 1, 3,4
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Fig.15 Thickness variation distributions of the brake

disc surfaces on condition 1, 3—4(4 s)
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