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Fig.1 3D model generation process of (TiB,,+TiBy)/Cu composite with the true micro morphology (a~f) ; 3D finite element model of

TiB,/Cu composite (g), (TiB,,+TiBy)/Cu composite (h) and TiB,,/Cu composite (i)
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Table1l Performance parametersof Cu matrix, TiB, particlesand TiB whiskers

Material Conductivity/%IACS Density/g-m™
cu'” 8.96
TiB,™! 4.52
TiB™! 4.50
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Table 2 Experimental results of electrical conductivity of

different composites

Sample Theoretical concentration Conductivity/%IACS
Composite | 0.7%TiB2p+0.6%TiB,, 87.9+3.1
Composite Il 1.0%TiB,,+0.9%TiBy 80.2+4.8
Composite III  1.4%TiB,,+1.2%TiB, 62.2+5.4
Composite IV 2.6 %TiB,, 70.7+5.1
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Fig.2 Comparison of experimental and simulation results of TiB,
particle and TiB whisker-reinforced hybrid copper matrix

composites
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Fig.3 Simulation results of model (a, b) and electrical conductivity (c, d) of copper matrix composites reinforced by single TiB, particle

with different volume fractions and different particle sizes
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Simulation results of the model (a, b) and electrical conductivity (c, d) of copper matrix composites reinforced by single TiB

whisker with different volume fractions and different whisker orientation angles
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Simulation of Electrical Conductivity of (TiB,,+TiB,)/Cu Composites

Liu Nan'?, Liu Yuancongl’z, Jiang Yihui'?, Cao Fei'?, Luo Bin'?, Liang Shuhua'?
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Shaanxi Provincial Key Laboratory of Electrical Materials and Melting Technology, Xi’an 710048, China)

Abstract: Three-dimensional meso-structural finite element models of TiB./Cu, (TiB,,+TiB)/Cu and TiB,,/Cu composites were built.
Based on the ABAQUS uncoupled thermoelectric analysis theory, the quantitative relationship between the microstructure characteristic
parameters and the macroscopic electrical conductivity of the composites was revealed by simulation method. The results show that the
volume fraction of TiB, particles is the main factor affecting the electrical conductivity, and the electrical conductivity gradually decreases
with the increase of the volume fraction, while the particle size has no significant effect on the electrical conductivity. The volume fraction
and the orientation angle of TiB whisker are the main factors affecting the electrical conductivity. When the whisker orientation angle is
parallel to the current direction, the electrical conductivity is the best, and when the whisker orientation angle is perpendicular to the
current direction, the electrical conductivity is the worst. In the (TiB,+TiB,,)/Cu composites, the volume fraction of the whisker and the
whisker orientation angle are the main factors affecting the electrical conductivity, and the type of the whisker has little effect on the
conductivity. This paper provides a new idea and method for the electrical conductivity prediction of (TiB;,+TiBy)/Cu composites, and
provides a basis for the hybrid design of the composite with particles and whiskers.

Key words: electrical conductivity; TiB, particles; TiB whisker; copper matrix composites; simulation
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