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Fig.1 Two 3D models (a) and (b) of polycrystalline microstructure at different times of grain growth
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Fig.2 3D grain size distributions and fitting functions of microstructures in Fig.1 (a) and (b)
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Table 1 Topological parameters of Potts models and geometrical models of polycrystalling microstructure
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Fig.3 Grain face number distributions and fitting functions of microstructures in Fig.1 (a) and (b)
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Numerical Simulation and Manufacture of a Grid Frequency Synchronized Ma-
chine Drive Control System

XIE Lun®, LU Yifang", WANG Zhiliang", XUE Weimin®, SUN Yikang"

1) Information Engineering School, University of Science and Technology Beijing, Beijing 100083, China
2) Automation School, Beijing United University, Beijing 100083, China

ABSTRACT The key structure of an Ac excited grid frequency synchronized machine (AEGFSM) was presen-
ted. The simulation of AEGFSM, cyclo-converter, field-oriented vector control algorithm was done according to the-
ir discrete mathematical model. An AEGFSM sample drived was fabricated. Simulation results are in excellent
agreement with the experimental under the typical working condition. It is concluded that AEGFSM drives have the
high-quality dynamic performances as DC drives and provide an applicable solution of middle-voltage freqency-
variable drives.

KEY WORDS AEGFSM; cyclo-converter; field-oriented vector control algorithm; middle-voltage frequency-
variable drive
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Large-Scale 3D Model and Quantitative Characterization of Grain Microstrcture
Based on Monte Carlo Potts Simulation

QIN Xiangge"®, LIU Guoquan®

1) Materials Science and Engineering School, University of Science and Technology Beijing, Beijing 100083, China

2) College of Material Engineering, Jiamusi University, Jiamusi 154007, China

ABSTRACT In order to improve the statistics of 3D grain microstructure models, a large-scale 3D digital model
of microstructures of polycrystalline materials was implemented using Monte Carlo Potts simulation. The quantitat-
ive characterization and 3D visualizing of the model were carried out. The results show that the grain size distribu-
tion and the grain face number distribution in this model can be fitted approximately by the lognormal function, with
an average grain face number of 13.8+0.1, very similar to the polycrystalline microstructure in real material.

KEY WORDS polycrystalline microstructure model; monte carlo simulation; grain size distribution; grain top-
ology



