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Analysis of Microsegregation in Fe-Cr-Ni Weld Metal
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Abstract

During solidification or welding of alloys, the solute redistribution brings out microsegregation.
The microsegregation causes the formation of non-equilibrium second phases, shrinkage and
porosity degrading mechanical/chemical properties. Therefore, it has been required to predict
microsegregation quantitatively., To predict the degree of microsegregation, more exact and
appropriate computer simulation technique has been actively used during last two decades. To
predict the degree of microsegregtion in weld metal, an advanced two dimensional model was
suggested. In the new model, both primary and secondary arm regions were defined for the
analysis region. The growth in the primary arm region was assumed to be a planar for effective
calculation. Especially, for the growth of a secondary arm, a simple and effective mathematical
function was established to show the growing pattern. The solute diffusion in the solid phase
was calculated by finite difference method (FDM). The solid-liquid interface movement was
considered to be in local equilibrium state. The experiments for welding of 310S stainless steel
were carried out in order to examine the reasonability and feasibility of this model. The
concentration profiles of the solute predicted by this model were compared with those obtained
from experimental works.
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Table 1. The composition of 310S STS
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Table 2. Dendrite arm spacing with cooling rate

Cooling rate (C/s) | PDAS* (um) | SDAS** (um)
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756.0 19.7 6.2
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Table 3. Equilibrium distribution coefficients of Cr
and Ni

Element Distribution coefficient Reference
k (liq./ austenite)
Cr 0.88 Jong-B Lee™
ong-Bong 17
Ni 0.94
Cr 0.78
P. J. Bunyan™
Ni 0.9
Cr 0.96
Fredriksson"”
Ni 0.9

Table 4. Equilibrium distribution coefficients of C,
Si, Mn, P, and S

Element Distrit?uu'on coefﬁ.cient Reference
k (liq./ austenite)
C 0.34
Si 0.52
Mn 0.78 P. J. Bunyan®
0.13
S 0.035
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Fig. 6 Variation of Cr concentration predicted by growth pattern function during solidification in case of welding
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