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Computer ssimulation on precipitation mechanism of ¢’ phase in early stage in
external energy field

WANG Yong-xin, CHEN Zheng, LIU Bing,
MA Liang, TANG Li-ying, ZHAO Yu-hong

( School of Materials Science and Engineering,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract:  An atomic-scale computer simulation program of ¢'(Al,Li) based on the microscopic diffusion equation and non-

equilibrium free energy was firstly worked out, which can be applied to process the problem relating with time. The
precipitation mechanism of ¢’ was investigated by simulating the atomic pictures and calculating the order parameters, etc,
and the variation in precipitation mechanism with the nearest interchange interaction energy(W,), particularly the precipitation
behavior of 12%Li in Al-Li aloys was interpreted. It is found that the precipitation incubation period of ¢' is shortened, the
nucleation rate isincreased, and the rate of ordering process and atom clustering are increased while the nearest interchange
interaction energy increases. Within the studied time period, the maximum va ues of long range ordering parameter and
composition deviation parameter increase with the nearest interchange interaction energy increasing. The precipitation of ¢’
occurs either by a congruent ordering process followed by, or by a non-classical nucleation mechanism. With increasing W,

the precipitation of ¢’ leans to decomposition.

Key words: interchange interaction energy; precipitation; computed microstructure; order parameters; computer simulation

WA A (P EA GG Gt WICP&090011535
Mgtk WA KPR RN W% 410083
i i 0731-8876765, 8877197, 8830410 fkEL: 0731-8877197
HLFIBAT:  f-ysxb@mail. csu. edu. cn




