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ABSTRACT A new mathematical model and a parameter describing the hardenability of steels were
suggested. A differential equation of the Jominy curves has been constructed according to the Jominy
experimental data and the change of derivative of the Jominy curve. The linear trial method was
used to choose the optimal type of function. The model for calculating the hardness distribution has
been described as the subsection functions consisting of straight line and curve. The straight depicts
the hardness of the entire martensite region, which has a constant maximum value. In addition, the
hardness is continuously reduced in the region of the curve until the hardness approaches a minimum
value. The hardenability of steel has been expressed as a parameter equal to the distance from origin
to inflexion of Jominy curve in numerical value, which can be obtained by a method of the non—linear
curve fitting to the Jominy test data. Very good agreements have been obtained between the simulated
curves and the experimental measurements.
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Table 1 Jominy test data of 40Cr and 25CrMnNiMo steels

Jominy distance

Hardness, HRC

z, mm Steel 40Cr Steel 25CrMnNiMo
0 56.5 47.5
3 55.0 45.0
6 51.5 39.5
9 46.0 33.5
12 41.5 30.0
15 38.0 275
18 35.5 25.5
21 34.0 23.5
24 32.5 22.5
27 31.0 21.5
30 30.0 21.0
33 29.0 20.5
Jrmin 25.0 1801
1) Converted value from Brinell hardness
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Table 2 Hardenability coefficients, h, of steels, Jmin and b obtained by simulated function Eq.(12)
Steel Name Hardness, HRC b h
No. Jmax (23,24] Jmin mm mm
1 35CrMo 54.5 28.9 0.38 10.43
2 45CrMo 59.0 39.2 2.18 17.05
3 20MnMo 44.0 16.0 0.36 3.55
4 42MnMo 58.5 22.7 1.14 5.00
5 52MnMo 62.0 25.9 1.81 7.67
6 35CrMnMo 54.5 27.9 0.68 11.04
7 40CrMnMo 56.5 35.4 1.90 12.93
8 45CrMnMo 59.0 37.1 2.15 18.15
9 50CrMnMo 62.0 40.7 4.68 20.13
10 30CrMnNiMo 52.5 21.6 0.93 6.47
11 40CrMnNiMo 57.0 28.7 2.07 10.89
12 60CrMnNiMo 63.0 43.3 3.83 16.47
13 1038H 54.5 18.5 0.45 2.96
14 1330H 52.5 19.5 0.53 7.56
15 1345H 59.5 33.0 2.00 9.08
16 5120H 44.0 12.1 0.26 4.28
17 5140H 56.5 23.4 0.58 8.47
18 5150H 62.0 28.3 1.34 9.99
19 5160H 62.5 31.7 3.46 12.78
20 8620H 44.5 14.9 0.61 5.07
21 8630H 52.5 22.8 1.07 6.46
22 8642H 58.5 29.0 2.73 11.4
23 8655H 62.0 39.4 4.11 15.95
24 94B17H 42.5 11.8 1.55 11.06
25 45MnB 52.5 17.5 2.07 11.43
26 94B30H 52.5 21.2 2.17 15.35
27 81B45H 59.5 31.5 3.82 16.15
28 4320H 44.5 17.9 0.16 6.12
29 4340H 56.5 43.2 5.85 25.51
30 4161H 62.5 329 '8.15 39.66
31 40CrNilMo 56.5 37.5 5.23 21.57
32 50CrNilMo 62.0 39.2 8.61 35.78
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Fig.6 Comparison of simulated curves (—) and measured values ( ®) of the hardness distribution of 32 steels in Table 2
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