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Figure 1 Hardness values of the original and the quenched brake drum samples
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Figure 2 Microstructural characteristics of the original brake drum sample and the sample after quenching 6 times
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EDS results of the original brake drum sample and the sample after quenching 6 times
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Figure 4 Surface morphologies of the brake drum

samples after different quenching times
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Figure 7 SEM observations of the as—cast and the

quenched samples



118 ( ) 2023

8
600 °C 60 o
600 °C
o 8
7.8 pm 4.7 pmo

10 800 °C
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Figure 11 Schematic illustrations of cracking for

the brake drum sample
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Figure 12 Microstructural characteristics on the side surface of the sample after surface treatment
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Thermal Cycle Cracking and Surface Modification of Gray Cast Iron Brake Drum
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Abstract: In order to solve the problem of brake drum failure caused by frequent hot and cold cycles during contin—
uous braking of heavy truck a surface modification method i.e. friction stir welding was proposed to improve the
thermal cracking resistance of the gray cast iron brake drum. In this experiment the gray cast iron ( HT250) brake
drum was selected and the cyclic quenching treatment was used to simulate the service condition of the brake drum.
The quenching treatment was set as 900 C and the cooling method was water cooling. The Vickers hardness tester
was used to measure the hardness changes of the samples before and after quenching treatment. Thereafter the mi—
crostructure and crack morphology of the samples were characterized by the scanning electron microscope energy
dispersive spectrometer and metallographic microscope. It was found that frequent cold and hot cycling was the main
reason for the failure of the brake drum. The experimental results showed that after 20 cycles of quenching treat—
ment the cracks originated from the interface between graphite and pearlite and then propagated mainly along the
length of graphite. Besides that the new phase of iron oxide is formed around the cracks. Moreover the Vickers
hardness of gray cast iron increased after cyclic quenching but the hardness dispersion also increased. After the
same numbers of cycle quenching the number of cracks in the surface modified sample is less than that of the origi—
nal sample and the crack length was shorter. This is mainly because the graphite length width ratio on the surface
of the gray cast iron decrease after the surface treatment and the pearlite lamellar spacing decreased which im-
prove the resistance of crack initiation and propagation and thus enhanced the thermal cracking resistance of the
gray cast iron brake drum.
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