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A Study on Temper Embrittlement Overaging Phenomenon of
Alloy Steel 2.25Cr-1Mo

Zhou Changyu, Sun Yu and Zhang Guodong
(College of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 210009)

Abstract The tempering embrittlement and its overaging phenomenon ( counter-segregation) of alloy steel 2,25Cr-
1Mo at tempering temperature have been studied. The non-equilibrium segregation law of phosphorus in alloy steel 2.25Cr-
1Mo (0.15C, 2.32Cr, 0.95Mo, 0.009P) tempering at 650 °C for 1 ~ 40 h was obtained with using the kinetics theory of
non-equilibrium segregation. The test results showed that critical time ¢, of phosphorus non-equilibrium segregation in allay
steel 2.25Cr-1Mo at 650 °C was 20 h, at this time the atomic concentration of phosphorus at grain boundary increased to
maximum value 2.79% from 0.016% at original status. According to kinetic calculation of test data, the obtained calculat-
ed curve conformed with the test results which verified the diffusion mechanism of non-equilibrium grain segregation for va-
cancy-complex model.
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Table 1 Chemical composition of test alloy steel 2.25Cr-1Mo /%

C 8 Si Mn P Cr

As Sb Sn Ni Cu A

0.15 0.011 0.068 0.50 0,009 2.32 0.95

0.0068 0.0035 0.0079 0.19 0.012 0.007
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Table 2  Atomic concentration of phosphorus at grain

boundary in alloy steel 2.25Cr-1Mo aging at 650 °C for 1 ~

40 h

BAkBS[E /h B AR RER/ ot %
1 0.63
5 1.27
10 1.98
15 2.39
20 2.79
25 2.69
40 2.03
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Fig.1 Comparison between non-equilibrium segregation ki-

netics curves and experiment value: curve (1)- parameters in

reference [7,8]; curve (2)- parameters in this test
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