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Study on Thermal Fatigue Property of Gray Cast Iron Brake Disc
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Abstract: Gray cast iron was the main materials of brake discs for its excellent thermal conductivity and wear resistance.
Microstructure and properties of three kinds of gray cast iron with high carbon equivalent were measured and analyzed.
Under the condition of cyclic heating and cooling, and plate type specimens with “V” notched was used, their thermal
fatigue resistance was studied. The results show that if relatively low carbon equivalent, thus less graphite, even with high
strength and hardness, thermal fatigue resistance is also poor. When the matrix is mainly pearlite, gray cast iron with high
carbon equivalent and a certain amount of D-type graphite has good thermal fatigue property.
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Fig.2 Microstructure of specimens before and after holding at 700 C for 30 min
1
Tab.1 Chemical composition and mechanical properties of the gray cast iron
w (%)
C Si Mn S Cr Cu Sn Fe CE (%) /MPa (HB)
A 3.68 2.10 0.97 0.08 0.51 0.32 0.019 4.38 201 180
B 3.40 2.21 1.34 0.09 0.24 0.49 0.029 4.14 246 208
C 3.45 1.30 0.60 0.09 0.31 0.52 0.027 3.88 308 215

:CE=%C+(1/3)% Si
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Fig.3 Microstructure of 3 specimens of gray cast iron
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Fig.5 Crack propagation characteristics of “A” specimen
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Fig.6 Metallographic structure after thermal fatigue test
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