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Kinetic model for the coarsening of complex particle in weld HAZ
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ABSTRACT A kinetic model for particle coarsening behavior in the weld heat affected zone
(HAZ) was proposed. Unlike the conventional approach, where the mean-sized particle is
considered to grow continuously, the proposed model considered the critical particle size which
can be derived from the Gibbs-Thomson equation. In this study, the proposed particle coarsening
model was applied to study the behavior of (Ti, Nb)(C, N) complex particle in the weld HAZ.
The predicted particle size distributions using the proposed model were in agreement with the
experimental results.
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Fig. 2 Calculated critical particle size
with increase in temperature
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Fig. 3 Particle size distribution in the base metal
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Fig. 4 TEM micrographs, Isothermal (Ti, Nb)(C, N)
particle coarsening behavior at 1300C
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Fig. 5 Size distribution change with increasing holding
time of (Ti, Nb)(C, N) particle at 1300
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Fig. 6 Prediction result for the (Ti, Nb)(C,
N) particle in weld HAZ
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Nomenclature

Co ! initial solute concentration (wt%)

Cm ! mean solute concentration in the matrix
(Wt%)

r: particle radius (nm)

re: critical particle size (nm)

R: universal gas constant (J/mol-K)

t: isothermal holding time (sec)

T: isothermal holding temperature (C)

Vm: molar volume of particle (cm®/mol)

o: interfacial energy of particle/matrix
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