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Development of the energy saving composite dispersed with carbon nano-particles
with both high strength and thermal and electrical conductivity
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Mechanical and thermal-electrical properties of metal based composite materials
dispersed with carbon nanoparticles were investigated. The dispersion strengthening of carbon
nanoparticles through the carbide was expressed by the reaction of the additive element and carbon
nanoparticles in the copper alloy. At the same time, the electrical pass of the copper alloy matrix was
increased because of the decreasing amount of the elemental solid solution in the matrix. Pure Al powder
monodispersed with CNTs was used in the case of Al based composite. Carbides generated in CNT and the
matrix was realized a strong bonding between Al matrix and CNTs. This binding caused the CNTs dispersion
strengthening.
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Table 1 Mechanical properties of

composite materials.

: : YS | UTS | Elongation
Composite materias MPa | IMPa (%)

Cu-04Ti 255 | 315 237

Cu-0.4Ti/0.05VGCF | 178 | 266 33.2

Cu-0.4Ti/0.1VGCF 183 | 268 28.9

Cu-0.4Ti/0.2VGCF 171 | 260 30.2

Cu-0.55 94 270 41.6
Cu-0.5Si/0.1VGCF 100 265 43.2
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Fig.1 Dependence of electrical
conductivity of extruded Cu-Ti and Cu-Si
composite materials on VGCFs content.
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Fig.2 SEM-EDS analysis on extruded
material of Cu-Ti(a) and Cu-Si(b).
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Fig.3 SEM observation on MWCNT and
AI/MWCNT composite powder

MWCNT CNT
TEM Fig.4
MWCNT 30
MWCNT
MWCNT
()
©)
CNT Al

Fig.4 TEM observation on interface
between MWCNT and Al matrix in extruded
composite material.
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Fig.5 Mechanical properties of
extruded AI/MWCNT composite.
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Fig.6 In situ SEM observations of CNTs
during tensile test.
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