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Fabrication and characterization of carbon nanotube/ zirconia particle-reinforced magnesium composites
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Magnesium (Mg) has the lowest density among practical metals and has excellent specific stiffness and
strength characteristics. Carbon nanotube (CNT) reinforced Mg matrix composites have been attracting much

attention as an effective material composing light-weight structures in automobile and aerospace industries.
However, CNT fibers tend to be intricately entangled with each other, which lead to exhibit unexpected low
mechanical properties of the composites. In this study, CNT reinforced Mg composites have been fabricated

using powder metallurgical techniques with spark plasma sintering (SPS) methods. CNTs have been subjected
to ultrasonic treatment and mixed with fine powder of ZrO; to obtain uniform dispersion of CNTs in Mg matrix.
In addition, metals with low melting points have been added to fill voids and cracks around CNTS. Three-point
bending test results demonstrated that CNT/ Mg composites with both low melting point metal, Sn, and fine

powders, ZrO2, exhibited the highest maximum bending stresses among the composites and pure Mg. Flexural

modulus have been also highly improved.
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Fig.1 Distributed processing method
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Fig.2 Sintering condition
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Table 1 Sample thickness before and after rolling
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Fig.3 SEM and EDX images of Mg7%CNT composites
(Carbon detection)
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Fig.5 SEM and EDX images of Mg0.5%CNT (Carbon
detection)
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Fig.4 SEM image of Mg-0.5% CNT composites
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Fig.8 SEM and EDX Images of Mg0.5%CNT1%Sn (Tin
detection)
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Fig.7 SEM and EDX Images of Mg0.5%CNT1%Bi (Bismuth
detection)
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Fig.9 SEM and EDX images of Mg0.5%CNT2%Zr021%Sn
(Carbon detection)
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Fig.10 Vickers hardness test result for Mg(Oxidaition),
Mg0.5%CNT,Mg0.5%CNT2%ZrO2, Mg0.5%CNT1%Sn and
Mg0.5%CNT2%Zr021%Sn composites
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Fig.11 Bending test results for Mg(Oxidaition),
Mg0.5%CNT,Mg0.5%CNT2%ZrO2, Mg0.5%CNT1%Sn and
Mg0.5%CNT2%Zr021%Sn composites
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Fig.12 Maximum bending strength results for
Mg (Oxidaition),Mg0.5%CNT,Mg0.5%CNT2%ZrO,
Mg0.5%CNT1%Sn and
Mg0.5%CNT2%Zr021%Sn composites
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Fig.13 Flexual modulus results for Mg(Oxidaition),
Mg0.5%CNT,Mg0.5%CNT2%ZrO2, Mg0.5%CNT1%Sn and
Mg0.5%CNT2%Zr021%Sn composites
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Fig.14 Maximum bending strength results for before and after
rolling
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