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Research on Weight Reduction of Brake Discs of Cars by
Using Finite Element Method

CUI Shihai, YUAN Jian, LI Haiyan, LI Xiangnan
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Thermo-mechanical coupling finite element models of brake discs made of aluminum matrix composites
(SiCp/A356) and cast iron (HT250) for passenger cars under different emergency braking conditions were deveoped. The
braking process for brake discs were simulated by using finite element method. By analyzing distributions of the temperature
field and stress field of the two brake discs with different thickness under emergency braking conditions, the weight reduc-
tion of the brake discs by using SiCp/A356 to substitute for HT250 was studied and the simulation resusts showed that the
brake discs made of aluminum matrix composties can be used for passenger cars.
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Fig. 1 Thermo-mechanical coupling relation during brak-
ing process
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Fig. 2 Finite element model of the brake discs and pad
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Tab.1 Mechanical and thermophysical properties of HT250

e S He S/ LMk REY PR
‘/E‘JE/ C -1,g7-1 -1l -1 E=1
(Wm'K")  Jkg'K?" K 1t/GPa
20 42.38 503 439%x10° 105
100 43.06 530 11.65%x 10°° 95
200 44.23 563 12.84x10° 90
300 43.55 611 13.58 x 10° 90

x2 MEEEASMHNAFERAYIEMLLE
Tab.2 Mechanical and thermophysical properties of resin
matrix composite

ol Mo EE HE o y N S e g/ HeREs/ Lk REy  HpER
FHTC & A E 3 7 AR R i B by AR e AR, 3R WEC (L) ke k) o FGPa
4900 kg/m®, BIFPFERHAIARA LI R 0.3, BiFhALEL 20 0.9 200 10x10° 220
125 AIPERE LG 3 i 4l 3 3 h 7 100 L1 1250 18x10° 130
" S v LB NEYND: 20 1.2 12 0x107° .
SRR , UMK o 2 VAR A (U5 . 2o e
300 1.5 1320 32x 10 0.32
£ 3 SiCp/A356 Y N FE R IR AL
Tab.3 Mechanical and thermophysical properties of SiCp/A356
i/ C HER/ (Wm'K) A (kg KT Lk FEUK! LA E/GPa Jit /IRt BE/MPa
20 143* 847 16.3 x 107%* 94.2%* 300*
50 141 861%* 16.3 x 107%* 91.5 287
100 138 884 16.3 x 107%* 87.0 265*
150 134* 907* 16.3 x 107%* 82.5% 243
200 135 952 19.2 x 107%* 79.0 220*
250 135* 997* 19.2 x 107%* 75.6 177
300 139 1 064 19.2 x 107 72.1* 133*
350 142%* 1130* 192x 107 68.5 90
F 4 EEMKEEMEHNNZRAMELRE
Tab.4 Mechanical and thermophysical properties of copper based powder metallurgy
PER/ (Wm'-K") L/ (Tkg ' KT LkFEUK! WA/ GPa Ji R332/ MPa
80 4.9 162x10° 1.0 57
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Tab.5 Simulation results of SiCp/A356 brake discs and

HT250 brake discs with thickness of 13 mm under
different braking conditions

WL/ il 3 2 fee e ML BE/°C il B i RN J1/MPa
(kmh™)  HT250  SiCp/A356  HT250  SiCp/A356
60 92 72 424 522
100 177 121 107.7 118.4
160 362 256 275.4 278.3
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Fig.3 Cross-section temperature gradient distribution of
brake discs
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Fig. 4 The highest temperature field distribution of
SiCp/A356 discs with 160 km/h braking speed
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Fig.5 The highest stress field distribution of SiCp/A356
discs with 160 km/h braking speed
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Fig. 6 Different node locations along radial direction of
SiCp/A356 brake discs
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Fig. 7 Temperature varation of different nodes along
radial direction of SiCp/A356 brake discs
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