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Study on Performance of Gray Cast Iron Brake Disc with
Different Compositions
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Abstract. The fracture morphology, machinability and thermal conductivity of high carbon equivalent gray cast iron and
common gray cast iron for brake disc were studied by SEM and DSC thermal analyzer. The results show that the fracture
modes of tensile samples of high carbon equivalent gray cast iron and ordinary gray cast iron are the combined mechanism
of cleavage fracture and intergranular fracture. After machining, the surface roughness of high carbon equivalent gray cast
iron is 0.4, and that of ordinary gray cast iron is 1.18. High carbon equivalent gray cast iron has lower tool wear and better

machining performance. DSC curves show that the eutectoid and eutectic transition peaks of high carbon equivalent gray

cast iron are higher than that of ordinary gray cast iron, and the thermal conductivity is bette[_
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Tab.l Composition testing of molten iron

%) C Si Mn P S Cu Cr Ni

e Pk 327 192 0.75 0.03 005 0.35 0.19 0.13
SRl E KR 373 174 0.78 003 0.08 0.37 027 0.16
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Fig , Graphite distribution and morphology in different compositions of gray cast iron
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Fig.2 Pearlite distribution and interplanar spacing in different compositions of gray cast iron
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Tab.2 Mechanical properties of different compositions of
gray cast iron brake discs

B BURTRE  PUARE (R
ok L IMPa IMPa (HBW)

1 S 214 293 210

2 A R 216 295 21

3 AR 219 281 208

4 e B AR 159 204 176

5 b = Rk 161 201 176

6 e B AR R 161 210 179
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Tab.3 Surface roughness of brake surface in different
compositions of gray cast iron brake disc

FS  EieSEREESH s L E IR RIS

1 0.3934 03960 04011 09893 L1458 10412
2 04113 04024 04106 15132 13390 15516
3 04012 04127 04019 10088 14645 1.0859
4 03987 04012 04027 10445 10573 0.9745
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Fig.3 Tensile fracture morphology of different compositions ofgray cast iron brake discs
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Fig.4 Rake and flank foce after machining different compositions of gray cast iron brake discs
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Tab.4 Comparison of machinability in different

compositions of gray cast iron brake discs
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Fig.5 DSC curve of different compositions of gray cast iron
samples
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