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[ Abstract] The effect of cooling rate on the mechanical properties of 3D printing die steel has been receiving much attention.
Molecular dynamics simulation was used to study the uniaxial dynamic stretching process of three cooling rates and three Fe—Cx
alloy die steels containing C. It is found that the cooling rate has little effect on the tensile strength of the die steel and has a certain
influence on the elastic modulus. With the cooling rate increasing from 3.5 K/ps to 10.5 K/ps, the elastic modulus of Fe-C,, is
from 140.69 GPa. Reduced to 136.82 GPa. For the cooling rate of 10.5 K/ps, and the C content increased from 0.028 wt% to 0.1

wt% , the elastic modulus increased from 133.48 GPa to 158.01 GPa, and the peak strain gradually decreased.
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Fig. 1 Model for Fe—Cx alloy
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Tab. 1 Elastic modulus and peak strain of Fe—Cx alloy at different cooling rates
TP L/ GPa Wi g 2
B HIHR K/ ps

0.028wt% 0.04wt% 0.1wt% 0.028wt% 0.04wt% 0.1wt%

3.5 134.49 140.69 157.75 0.224 4 0.214 2 0.163 2

7 133.89 135.52 156.64 0.234 6 0.224 4 0.183 6

10.5 133.48 136.82 158.01 0.193 8 0.224 4 0.183 6
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Fig. 2 Stress—strain curves of Fe—Cx alloys at different cooling rates
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Fig. 3 Evolution of the atomic structure of the cooling body
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Fig. 4 Atomic structure evolution diagram of thermostatic body
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