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Fig.1 System of polar coordinates for two metal fibers
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Fig.2 Section of two metal fibers
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Fig.3 Internal area and interface of the cross section
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Fig.4 Section of two metal fibers with the fiber angle of 60< (a) «a=0<(the section in the direction of the bisector of obtuse angle),

(b) a=30< (c) a=45< (d) a=60<(the section in the direction of the nether fiber), and (e) «=90°( the section in the direction

of the bisector of acute angle)
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Fig.5 Reconstructed three dimensional geometry structure of
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moments and (b) evolution step number of 1000
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Fig.6 Sintering neck radius vs time for two metal fibers with

the fiber angle of 60°
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Fig.7 Initial local geometrical structure of the sintering neck

with the fiber angle of 60
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Fig.8 Evolution speed of the initial local geometrical structure

of the upper metal fiber
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Three-dimensional Simulation of the Sintering Metal Fibers by Surface Diffusion

Chen Dongdong®, Zheng Zhoushun®, Tang Huiping®, Wang Jianzhong?
(1. Central South University, Changsha 410083, China)

(2. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Based on the section of the junction of two metal fibers which is different oval-oval geometry structure in different directions,
the oval-oval model for the sintering crunode of two metal fibers was established by surface diffusion in one section. The model was
numerically solved by a level set method to achieve the numerical simulation of the growth process of the sintering crunode in different
sections. The three dimensional numerical simulation of the growth process of the sintering crunode was achieved by reconstituting the
numerical simulation results in these sections. For the two metal fibers with the fiber angle 60< the three-dimensional numerical
simulation of the growth process of the sintering crunode was implemented, and the growth rates of sintering neck were discussed in
different sections. The numerical simulation results show that the closer to the bisector of acute angle the direction is, the faster the growth
rate of sintering neck is. The initial local geometrical structure in each section plays a key role in the sintering neck formation.

Key words: metal fiber; surface diffusion; sintering neck; numerical simulation; initial local geometrical structure
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