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Fabrication of Microstructures with Nanocomposites by
Capillary Effect

Soo-Ho Han*, Hui-Yun Hwang*'

ABSTRACT: We proposed new and easy fabrication method of micro-nano hierarchical structures for synthetic dry
adhesives and conducted feasibility tests of alignment characteristics of nano-materials in the microstructures by
capillary effect. Candidates of fabrication conditions were selected based on the degree of cure and viscosity of
mixtures of multiwall carbon nanotubes (MWCNTs) and polydimethylsiloxane (PDMS), which were measured with
respect to the fabrication conditions. Scanning electron microscopy images of cross sections of MWCNT-PDMS
microstructures were analyzed. MWCNT alignment in microstructures was better when fabrication temperature and
degree of cure at fabricating start were lower, but areal density of MWCNTs was little affected by fabrication
conditions.
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Table 1. Specification of Sylgard 184

Property Unit Value
Viscosity (Part A) cP 5175
Viscosity (Mixed) cP 3500
Specific Gravity (Cured) - 1.04
Cure Time at 25 °C hrs 48

At 100 °C min 35
Table 2. Specification of MWCNTs
Property Unit Value
Diameter nm 5~20
Length pm ~10
Density g/cm’ 1.04
Specific surface area m’/g 1.30
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Hot Plate

Fig. 1. Set up for fabricating MWCNT-PDMS microstructures
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Fig. 2. Results of DSC and relative degree of cure w.r.t the curing
temperatures of (a) 60°C, (b) 70°C, and (c) 80°C
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Fig. 3. Measured viscosities w.r.t the curing temperatures
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Fig. 4. Relationship between relative degree of cure and viscos-
ity of MWCNT-PDMS mixtures w.r.t the curing tempera-
tures
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SEM images of cross-section of MCNT-PDMS microstruc-
tures fabricated by casting (upper) and capillary effect
(lower) with the curing temperature of 60°C and fabrica-
tion beginning at 0.5 of £
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Fig. 7. Alignment angles of MWCNTs within MWCNT-PDMS
microstructures w.r.t. viscosities of fabrication beginning
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