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Phase field crystal study on asymmetrical tilt
subgrain boundaries®

Lu Na Wang Yong-Xin' Chen Zheng

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
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Abstract

With the phase field crystal approach, the structure of asymmetrical tilt subgrain boundaries and their motion
micmechanism under stress are studied. The effects of temperature, inclination angle and stress direction on structure
and migration process are also analyzed and discussed. Simulated results show that the subgrain boundary is composed
of a row of edge dislcations with the same bugers vectors and the double-array dislocations with a vertical distribution.
The motion process of asymmetrical tilt subgrain boundaries contains dislocation glide and climb, dislocation separation,
dislocation reaction, individual dislocation decomposition and dislocation annihilation. The decrease of temperature and
the increase of inclination angle hinder the subgrain boundary migration process. The change of stress direction causes

the variation of dislocation motion and thus lead to the change in migration manner of subgrain boundary.

Keywords: phase field crystal, subgrain boundary, asymmetrical tilt

PACS: 05.70.Np, 07.05.Tp DOI: 10.7498/aps.63.180508

* Project supported by the National Natural Science Foundation of China (Grant Nos. 51274167, 51174168), and the Shaanxi
Provincial Natural Science Foundation, China (Grant No. 2014JM7261).

1 Corresponding author. E-mail: wangyx818@Q126.com

180508-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.180508

	1引 言
	2模拟方法
	2.1 双模晶体相场模型
	Fig 1

	2.2 数值计算与参数设置

	3结果与分析
	3.1 亚晶界位错组态
	Fig 2

	3.2 亚晶界位错运动过程
	Fig 3

	3.3 影响因素
	3.3.1 温度的影响
	Fig 4
	Fig 5
	3.3.2 倾斜度角的影响
	Fig 6
	3.3.3 拉伸方向的影响
	Fig 7
	Fig 8
	Fig 9
	Fig 10


	4结 论
	References
	Abstract

