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Single Walled Carbon Nanotubes-Reinforced Metal Matrix
Composite Materials Fabricated by Spark Plasma Sintering
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Abstract: Single walled carbon nanotubes were mixed with various metal powders by mechanical ball
milling and sintered by spark plasma sintering processes. Two compositional (0.1 and 1 vol%) of the
single walled carbon nanotubes were dispersed onto the pure aluminum, 5052 aluminum alloy, pure
titanium, Ti6Al4Vanadium alloy, pure copper, and stainless steel 316L. Each composite powders were
spark plasma sintered at 600C and well synthesized regardless of the matrices. Vickers hardness of the
composite materials was measured and they exhibited higher values regardless of the carbon nanotubes
composition than those of the pure materials. Moreover, single walled carbon nanotubes reinforced
copper matrix composites showed highest enhancement between the other metal matrices system. We
believe that low energy mechanical ball milling and spark plasma sintering processes are useful tool for
fabricating of the carbon nanotubes-reinforced various metal matrices composite materials. The single
walled carbon nanotubes-reinforced various metal matrices composite materials could be used as an
engineering parts in many kind of industrial fields such as aviation, transportation and electro

technologies etc. However, detail strengthening mechanism should be carefully investigated.

Key Words : Single Walled Carbon Nanotubes (SWCNT), Metal Matrix Composites (MMCs), Spark Plasma
Sintering (SPS), Ball Milling, Vickers Hardness
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Fig. 2 morphology of the raw powders. (a and b)
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titanium, (f) titanium alloy, (g) copper, and

(h) stainless steel
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Table 1 Some properties of the composites

Relative Vickers
Density .
Sample Density Hardness
(g/lcm?)
(%) (HV)
0.1vol.% SWCNT 2,686 99.50 54.8 (275%)
Al
1.0vol.% SWCNT 2.689 99.91 48.0 (240%)
0.1 vol.% SWCNT 2628 97.35 62.0(138%)
Al5052
1.0vol.% SWCNT 2649 98.46 85.0(145%)
0.1vol.% SWCNT 4.475 99.37 256.7(222%)
Ti
1.0vel.% SWCNT 4.475 99.80 280.0(240%)
0.1 vol.% SWCNT 4314 95.80 428.5(123%)
TiBAI4V
1.0vol.% SWCNT 4.141 92.46 480.0(140%)
0.1vol.% SWCNT B.707 8411 238.1(180%)
SUS316L
1.0vol.% SWCNT 6.766 85.44 274.5(190%)
0.1 vol.% SWCNT 8.742 o7.64 108.7(290%)
Cu
1.0vol.% SWCNT 8370 94.17 88.3 (270%)
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