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A Study on Tensile Properties of Laminated Nanocomposite Fabricated by Selective
Dip-Coating of Carbon Nanotubes

Tae June Kang', Dong lel Kim™~, Yong Hak Huh™, Yong Hyup Kim™

ABSTRACT

Carbon nanotubes reinforced copper matrix laminated nanocomposites were developed and the mechanical
properties were evaluated by using micro-tensile testing system. Sandwich-type laminated structure constituted
with carbon nanotube layers as a reinforcement and electroplated copper matrix were fabricated by a new
processing approach based on selective dip-coating of carbon nanotubes. The mechanical properties of
nanocomposites were improved due to an enhanced load sharing capacity of carbon nanotubes homogeneously
distributed within the in-plane direction, as well as a bridging effect of carbon nanotubes along the out-of-plane
direction between the upper and lower matrices. The universality of the layering approach is applicable to a
wide range of functional materials, and here we demonstrate its potential use in reinforcing composite materials.
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Preparation of aqueous
colloidal dispersions of CNTs
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- Purification of CNTs
- Chemical functionalization

Solvent
- D.I. water
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Selective dip-coating Electroplating

- Hydration properties of

substrate and CNTs - Thickness

- Topographical templates - Surface roughness

- Condition of dip-coating
Stack CNTs lamina and Cu matrix

- Thickness of CNTs layer
- Porosity of CNTs layer

- Thickness of Cu matrix

Fig. 1 Fabricatiopn procedure of laminated nanocomposite.
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Fig. 2 Schematic draw of direct dispersion.
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Electroplated Cu

Silicon substrate

Fig. 4 Difference of hydration property.
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Fig. 5 Schematic illustration of the dip-coating of CNTs and scanning

electron microscopy (SEM) image as an inset shows the
coating selectivity of CNTs.
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Fig. 6 Thickness changes with respect to the withdrawal velocity.
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Fig. 7 Porosity changes with respect to the concentration of suspensions.
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