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Study on the Fiber Alignment using Vacuum Filtration Method

Sung-Kwon Lee*, Moo-Sun Kim**, Ho-Yong Lee**, Sung-Woong Choi*'

ABSTRACT: Although composite materials are increasingly utilized in general high-strength structures, the demand of
performance characteristics as the multifunctional materials has been increased especially in the area of complex
electronic devices. While the heat dissipation properties of devices are typically required properties, control of thermal
property of composite material especially in the vertical direction is one of the problems to be solved due to its
lamination process. In this study, CFRP was manufactured using the Vacuum filtration method for three types of
solvent and CFs. In the composite material manufacturing process, the effect of solvent was examined using three
solvents where solvents are most frequently used for the dispersion of fibers. Morphology of fiber was observed
through a microscope to confirm the arrangement of CFs in the vertical direction. The alignment of fiber was
examined through the measurement of the thermal conductivity of the manufactured specimen. For the thermal
conductivity measurement, the higher thermal conductivity was obtained with the lower aspect ratio of CE For the
thermal conductivity in the through-plane direction, 8.687 W/m-K, 10.322 W/m-K, and 13.005 W/m-K of thermal
conductivity was measured in the DME, NMP and Acetone, respectively.
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Fig. 1. Representative fiber direction in specimen
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Table 1. Viscosity of suspension with solvents and fibers under
different aspect ratio

Viscosity (mPa-s)
Acetone DMF NMP
15 156 90 110
20 180 94 122
25 199 102 136
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Fig. 3. Thermal conductivity of specimen using (a) Acetone (b) DMF (c) NMP



Study on the Fiber Alignment using Vacuum Filtration Method 165

Table 2. In-plane thermal conductivity of each specimen

Thermal Conductivity (W/m-K)
Acetone DMEF NMP
15 3.768 4.128 4.434
(-43.81%) (+38.71%) (-17.81%)
20 5.192 3.260 4.212
(-21.20%) (+9.54%) (-21.92%)
25 6.589 2.976 5.395

Table 3. Through-plane thermal conductivity of each specimen

Thermal Conductivity (W/m-K)
Acetone DMF NMP
15 13.005 8.687 10.322
(+48.39%) (+37.80%) (+18.42%)
20 11.587 5.965 9.256
(+32.21%) (+10.48%) (+6.19%)
25 8.764 6.304 8.716
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