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Abstract: The isothermal spheroidizing annealing effect with different temperatures and cooling rates was
investigated by SEM analysis and hardness test, and the morphology and distribution of the carbide under different process
parameters were analyzed by quantitative metallography methods. The results show that the hardness distribution was most
uniform and the spheroidizing annealing effect was best when the GCrl15 bearing steel was austenitized at 790 °C and cooling
at 20 ‘C+h ', In this case, the standard deviation about average particle diameter of carbide was the minimum, the ratio of
the major axis and minor axis was not greater than 2. 1, the particle roundness was not less than 0. 17, and percentage of
0.5~1.1 pm carbide was about 50%. This method can provide some references to accurately and quantitatively evaluate

the spheroidizing annealing effect of GCr15 bearing steel, and it is significant for practical production.
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(a) Different austenitizing temperatures
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Schematic diagram of isothermal spheroidizing annealing process

(b) Different cooling rates
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Fig. 2 Hardness of samples in Group A

(a) Hardness in different regions of sample A1— A5
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(b) Average hardness of sample A1— A5
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Fig. 3 Hardness of samples in Group B

(a) Hardness in different regions of sample B1—B4
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Fig. 4 SEM morphology of spherical pearlite with different austenitizing temperatures
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Fig.5 SEM morphology of spherical pearlite with different cooling rates
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Tab. 1 Results of quantitative metallography for the spherical pearlite and hardness
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i FESEJERK /B EEXM/HV0. 2 BEEAREZE/HVO. 2

Al 1.02 0.79 2.752
A2 1.03 0.71 2.258
A3 0.98 0.58 2.067
A4 0. 90 0. 64 1. 945
A5 0.99 0.77 2.269
Bl 1. 00 0.67 2.085
B2 1.02 0.63 2.094
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B4 1.03 0.67 2.228

0.156 195. 44 7.84
0.162 181. 38 5.19
0.175 182. 96 3. 80
0.161 184. 90 4.99
0.159 186. 80 4.10
0.169 182.56 6.48
0.170 182.52 5.11
0.160 186. 78 8. 46
0.171 188. 14 6.25
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Fig. 6  Size distribution of the spherical carbide
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