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ABSTRACT  According to the physical essence of the tempering transformation of hardened steel
and using the method of regression analysis, a mathematical model was put forward, which describes the
hardness (H) variation with the temperature (t) and time (7) in tempering procedure of hardened steel,
that is, H = Ho— At® —b_7, where H, is the quenching hardness of steel; At? the hardness descent caused

by the factor of temperature, and b7 the hardness descent caused by the factor of time.
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Hy = fi(t) = Ho — Hos = At? (2)
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lg(Ho — Ho3) =1g A+ Blg t (3)

4 y1 =lg(Ho — Ho3), a1=lg A, by=B, z;=lg ¢, Ml
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Fig.1 Curves between tempering hardness and tempering time
for 42CrMo steel
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Fig.2 Change curve of tempering hardness at 500 T
I — hardness descent caused by tempering temperature
II — hardness descent caused by tempering time
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Fig.8 The relation between tempering hardness and tempering
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1 40CrNi SRR E ARG THEE
Table 1 The tempering hardness(HRC) of 40CrNi steel at various
tempering conditions

7, h Tempering temperature, C

200 300 400 500 600
0.1 51.0 494 46.9 42.8 37.5
0.3 50.6 48.5 45.2 40.2 33.7
0.5 50.5 48.2 44.8 39.9 32.8
1.0 50.4 47.9 44.4 39.3 31.9
2.0 50.2 47.6 44.0 38.8 31.0
3.0 50.1 47.2 43.4 38.2 30.0
5.0 48.7 46.7 42.8 36.8 28.8
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H=H,- AtP — b7 (12)
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M=v-1=A -7 -exp(-Q/RT) (13)
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M/A =71 exp(—Q/RT) (14)
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Hy = f(P) = f[T(C +1g 7)] (16)
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Fig.5 The descent of tempering hardness and process of tem-
pering transformation
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