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Table 1 Chemical composition of 18CrNiMo7-6 steel
%

C Si Mn S Al Cr Ni Mo Fe

0.21 0.34 0.72 0.004 0.04 1.58 1.4 0.26 Bal.
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Table 2 Alloying parameters for the diffusivity

coefficient and the activation energy of carbon in austenite

% . )

2 Mn Si Ni Cr Mo Al
k' -0.03150.0509 -0.0085 0.0° 0.3031 -0.0520
ky -4.3663 4.0507 -1.2407 7.726 0 12.126 6 —-6.788 6
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Figure 1 Comparison of diffusion coefficients between
the two diffusion models
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Figure 2 Finite element model of cylindrical specimen
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Table 3 Carburizing process of three kinds of carburized layers

B L=1 mm L=2 mm L=4 mm
BtiskiEl/s  WUE/C WA/ % BBfll/s REE/C W%  BiitElss  BE/C BV %
1 300 915 0.6 3 600 850 0.6 7 200 860 0.6
2 1 800 915 0.6 300 920 1.15 61 200 925 1.2
3 600 915 1.1 21 000 920 1.15 25 200 925 1.1
4 9 600 915 1.1 300 900 0.95 36 000 925 0.8
5 300 890 0.9 10 800 900 0.95 7 200 830 0.8
6 4 200 890 0.9 300 840 0.8 — — —
7 300 830 0.8 2 400 840 0.8 — — —
8 3 000 830 0.8 — — — — — —
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Figure 3 Comparison between experimental and simulated results of carbon content of three kinds of carburized layers
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Figure 4 The surface carbide distribution of 4 mm

carburized layer
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Study on Diffusion Coefficient of Carburizing Process
Simulation of 18CrNiMo7-6 Steel

QIN Shengwei, ZHANG Yufang, ZHANG Bang

(Henan Engineering Laboratory of Anti-fatigue Manufacturing Technology, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The gas carburizing process of 18CrNiMo7-6 steel was simulated based on DEFORM-HT software.
Two different carbon diffusion coefficient models, the D(T,C) model considering the effect of temperature and
carbon atoms as well as the D(T,M,C) model considering the combined effect of temperature alloy and carbon
atoms, were compared in this study. Moreover, numerical simulation and experimental verification of three car-
burizing processes with different depth of carburized layer were carried out in this study. The mechanical strip-
ping method was used to measure the distribution of carbon content along the depth under different carburizing
processes, and the comparison with simulation results showed that simulation accuracy with D(T,M,C) theory
was higher. However, when the case depth reaches 4mm, a big difference was appeared between the experi-
ment and simulation results of the surface carbon content. The diffusion coefficient of carbon atoms was re-
duced, due to the Cr and Mo elements could easily combine with carbon atoms to form carbides in the case of
long time carburizing. Meanwhile, the formation of carbides led to the high surface carbon content of 1. 0%,
which was higher than the ambient carbon potential (0. 8% ) in the last stage of carburizing process.
Keywords: DEFORM-HT software ; 18CrNiMo7-6 steel ; carburizing simulation ; diffusion coefficient; alloying
element; carbide



