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Simulation of precipitation process of coherent particles I
— Microstructure evolution
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LI Jian, ZHOU Ming, CHEN Zhiguo
(School of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: The effect of elasticity on the microstructure evolution of alloys containing coherent precipitates was
studied by phase field model. The simulation results indicate that morphological evolutions are controlled by a trans-
formatiomr induced elastic strain during a solid state precipitation and various types of coherent tw o- phase morpholo-
gies such as modulated structure, basket-weave structure, sandwiclr like multr domain structure, precipitate macrolattic-
es structure and plate like structure are predicted. Moreover, the stress induced reverse coarsening phenomenon, which de-

pends on the lattice misfit and volume fraction of precipitates, is found for medium lattice misfit in the stage of coarsening.
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Fig. 1 Reduced free energy —composition
curve in model binary alloy
(Arrows represent the spinodal point, A, B

and C represent the average composition

0.5, 0.28 and 0. 2 respectively)
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Fig.2 Scheme of phase separation microstructure under different conditions
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Fig. 4 Scheme of microstructure evolution during spinodal decomposition

for symmetrical (a)~(¢) and asymmetrical composition ( d) ~(f)
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Fig. 6 Scheme of stress-induced reverse coarsening during nucleation-growth
(a), (e) —Time steps are 5000, 10000, 15000, 20 000, 30 000, respectively
(f) —Superimposition of Fig. 6 (a) and (e)
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