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Rapid Solidification Analysis of 18Cr-8Ni Stainless Steel Considering Dendrite Growth Conditions
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Synopsis :

The initial stage of rapid solidification of 18Cr-8Ni stainless steel was numerically analyzed using the relationship

between tip temperature and growth rate of a free dendrite. The generation rate of latent heat of fusion was evaluated
from the growth rate of the interface which was given as a function of tip temperature of a dendrite. A phase selection
rule that the phase with larger growth rate under a given tip temperature could grow was assumed in the analysis.
The calculated length of cellular structure of metastable y phase was in good agreement with experimental data,
when the reported relationship between cooling rate and initial undercooling at the onset of solidification was assumed

in the calculations.
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Table 1. Physical properties used in the calculations.

Parameter Unit & phase v phase
Fictitious 7, K 1793 1779
G mass% 8 18
m K-mass?~?! —5.5(Ni) —2(Cr)
2 0.69(Ni) 0.9(Cr)
pC, Jem—3-K! 4.85X10° 4.85X10°
AH, Jm=3 1.77 X10° 1.94X10°
D m2+g7?! 4.68X10° 2.64X107°
v, m-s ! 1500 1500
T K'm 2.56X10°7 3.22X1077
k W-em-K™! 34.3 34.3
@ nm 1 1
102 T ;
i 1
) 3
E 100 3
= 3
& ~ 3
B 102 1730.4 K —> "\, 4
£ i . 3
§ —4r — yphase 1
o 107°F 5 phase ' L
- r \ .
t 1 ] ) ]
101500 1720 1740 1760

Fig. 1. Tip growth rate vs.

Tip temperature, Ty, / K

tip temperature for y

and & dendrites of 18Cr-8Ni stainless steel.
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