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Table 1 Chemical composition of 40CrNiMo alloy wg/%

C Mn Mo Cr Ni Si Cu S P

04 08 0206 092 125 03 0.025 0.025 0.025
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Table 2 Initial and boundary conditions

IR 5 SR FCEEW SRS
PR e L/ <G 1550, 1580
B THIREE/ C 300
DETERT /s 2.5
HEE AR (W - m? - K') 800, 1000, 2000
B R 25, K
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Table 3 Dynamics growth parameters of 40CrNiMo alloy

JLE HESEY% m k I'/(K:-m) D/(m>-s")

C 0.4 -76.92 0317  3x107 11x10”
Mn 0.8 —-111.11 0.728 3 x 10”7 24x10°
Mo 0.26 -166.67 0.538  3x 107 0.5x 107
Cr 0.92 —200 0.891 3x107 3.3%x107
Ni 1.25 250 0928  3x107 43 %107
Si 0.3 250 0.733 3x107 8.5% 107

a,=13426x%x 107 @ ,=5.85894 x 107

&4 4CrNiMoBEMHEAEHHHESH
Table 4 Nucleation gaussian distribution parameters of
40CrNiMo alloy
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Fig. 1 Effect of different pouring temperatures on shrinkage porosity and cavity
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Fig. 3 Effect of different heat transfer coefficients on shrinkage porosity and cavity
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Fig. 4 Microstructures of three crystalline regions in sand mould casting
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Fig. 5 Microstructures of three crystalline regions in metal mold casting
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Fig. 7 Microstructures of three crystalline regions at 1 550 °C-1 000 W/ (m” + K ) -5s
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Fig. 9 Grain size of samples poured at different temperatures
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Fig. 12 Grain size of samples with different heat transfer coefficients
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Fig. 13 Grain size of samples cooled in different media
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Microstructure Analysis of Metal Mold Casting 40CrNiMo Alloy Based on
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Abstract:

The research object of this paper is metal mold casting of 40CrNiMo multi-component alloy. The nucleation
and growth parameters of 40CrNiMo alloy were calculated. The finite element models of casting filling and
solidification microstructure evolution of 40CrNiMo cylindrical bar were established basing on the ProCAST
software and CAFE module. The influence of casting process, pouring temperature, pouring time, heat transfer
coefficient and cooling medium on solidification defect and microstructure were comparatively analyzed. The
results indicate that the metal mold has greater chilling ability than sand mold, so the overall structure of the
casting is more compact and the grain is smaller. When the casting was produced using a metal mold, low
pouring temperature, higher heat transfer coefficient and cooling medium with stronger chilling ability, the
shrinkage cavity and porosity of casting is less and microstructure is compact relatively.
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40CrNiMoj; metal mold casting; ProCAST; CAFE; microstructure
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