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EFFECT OF ROLLING AND DISPERSANT ON MECHANICAL PROPERTIES OF CARBON
NANOTUBE/ALUMINIUM COMPOSITES
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In recent years, carbon nanotube (CNT) has been attractive to be used for reinforcements in metal matrix
composites (MMCs) to be applied to structural members because CNT has distinguished characteristics
such as lightweight, high elastic modulus, high strength and others. However, wider application of CNT
and its composites has not been achieved due to difficulty to disperse CNT in the MMCs to efficiently
obtain the expected excellent properties. In this study, CNT was uniformly dispersed using chemical and
mechanical treatments, such as an ultrasonic treatment with dispersant in an organic solvent, a dry ball
milling and post-sintering hot rolling. CNT/AI composites were consolidated by spark plasma sintering
(SPS). The effect of these treatments on state of dispersion of CNT and mechanical properties of the
composites was investigated. Microstructures of the composites were observed using a scanning electron
microscope (SEM) with EDS, and transmission electron microscope (TEM). The mechanical properties
were investigated on Vickers hardness and anisotropic tensile behavior.
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Fig.1 Schematic of dispersing processes for CNT
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Fig.2 Graphite die sets with powder filling
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Fig.3 Photos of CNT/AIl composites, (a) as SPSed (b) After
rolling
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Fig.4 Tensile test specimen with dimensions
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Fig.5 TEM images of CNT/Al composites (CNT treated with
potassium carbonate)
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Fig.6 TEM images of CNT/AI composites (CNT treated with
ammonium carbonate)

EH L 00EHE AW TER L 2EaMEHc BTl
TEM BZIC L 5 KE 74 CNT OBEIT R S i ho 7.
3.1.2 BEHERFRHEO CNT O DBt DA

A—b L VIVERIRER & 28k &7 CNT/AL FEREE R B
@ EDX #ERIZ Imaged #HWTC, £V 7H A XDRF%E
ZRE LT
7, BITHWANCREET ) U A, REET V=T K%
WA MEI O R — v I VAL & L 0B84, K9,
10 (AR —/L VLB Tt o nE~ v B SR E,
11 {2 CNT/Al FEE AR B O Image) TOE B OFER %

72h
Fig.7 Backscattered electron images of CNT/AI composite

(CNT dispersed with potassium carbonate)
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Fig.8 SEM backscattered electron images of CNT/AI
composites (CNT treated with potassium carbonate)
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Fig.9 Element mapping images of CNT/Al composite (CNT

treated with potassium carbonate)
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Fig.10 Element mapping images of CNT/Al composites (CNT
treated with ammonium carbonate)
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Fig.11 Image analysis for dispersibility of CNT with different
ball milling time
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Fig.12 Vickers hardness of CNT/Al composites as a function of
ball milling time
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Fig.13 Tensile stress-strain curves of CNT/ Al composites with
different ball milling time
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Fig.14 Relationship between ball mill processing time and
tensile strength
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Fig.18 Quantitative analysis with ImageJ with different ball
reduction ratio
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Fig.19 Relationship between reduction ratio and Vickers
hardness
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Fig.20 Stress-strain diagram of untreated Al with different
rolling reduction ratio
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Fig.21 Stress-strain diagram of pure Al after 24h ball milling
with different rolling reduction ratio
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Fig.22 Stress-strain diagram of CNT/AIl composite after 24h
ball milling with different rolling reduction ratio
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Fig.23 Relationship between reduction ratio and tensile strength
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