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Study on material properties of Cu-TiB; nanocomposite

Young-Jin Yum™, Ji-Soon Kim, Myung-Gyu Chang*

ABSTRACT

Cu-TiB, metal matrix composites with various weight fractions of TiB, were fabricated by combination of
manufacturing process, SHS (self-propagating high-temperature synthesis) and SPS (spark plasma sintering). The
feasibility of Cu-TiB2 composites for welding electrodes and sliding contact material was investigated through
experiments on the tensile properties, hardness and wear resistance. To obtain desired properties of composites,
composites are designed according to reinforcement's shape, size and volume fraction. Thus proper modeling is
essential to predict the effective material properties. The elastic moduli of composites obtained by FEM and
tensile test were compared with effective properties from the original - Eshelby model, Eshelby model with
Mori-Tanaka theory and rule-of-mixture. FEM result showed almost the same value as the experimental
modulus and it was found that Eshelby model with Mori-Tanaka theory predicted effective modulus the best
among the models.
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Fig. 2 Tensile test specimen.
Fig. 3 Tensile test machine.
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Table 2 Vickers microhardness of Cu-TiB;

Vickers microhardness
Al (1Y)

Cu 101
Cu-2.5wt.%TiB2 136
Cu-5.0wt.%TiB2 159
Cu-7.5wt.%TiB2 197
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Fig. 4 Wear test machine.

Fig. 6 Modeling of the inclusion and the matrix,
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Fig. S Wear rate of Cu-TiB,. '
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Fig. 8 Effective moduli for volume fraction of TiB:.
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