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Carbon Fiber/Aluminum Composite Fabrication Using
Wettability Control

Yongbeom Lee*, Sangjin Park*, Jun Hyun Han*'

ABSTRACT: Carbon fiber/aluminum (CF/Al) composites were successfully fabricated without pressure casting using
wettability modification of carbon fiber. The wettability of liquid aluminum on carbon fibers was enhanced through
electroless plating of copper on carbon fibers. Liquid aluminum was well infiltrated into carbon fiber bundles with Cu
coating layer due to low wetting angle, and a lot of pores that existed in CF/Al composite without Cu coating on CF
were greatly removed. However, a few tiny pores existed in carbon fiber bundles, which is due to not bad wettability
between CF and Al but shrinkage cavity that W_&ﬂﬁg cooling of CF/Al composite. The tiny pores could
be effectively removed by a subsequent rolling.
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Table 1. Process and constituent for Cu electroless plating

Constituents
SnCl,
Sensitization HCl
H,0
PdCl,
Activation HCl
H,0
CuSO,-5H,0
KNaC,H,0,4H,0
HCHO
NaOH
NiSO,-6H,0
H,0

Process

Electroless plating
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Fig. 1. Schematic of carbon fiber/Al composite fabrication



256 Yongbeom Lee, Sangjin Park, Jun Hyun Han

Rolling direction
€«

Fig. 2. Schematic of rolling process of carbon fiber/Al compos-
ite. Rolling direction is perpendicular to the fiber direc-
tion
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Fig. 3. Optical images of non-coated (a) and Cu-coated (b) car-
bon fibers
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Fig. 4. SEM images of non-coated (a) and Cu-coated (b) carbon
fibers. The insets are magnified images showing the sur-
face and coating layer of carbon fibers
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(@ (b)

CF bundle

Fig. 5. Photographs of cross sections of non-coated (a) and Cu-
coated (b) carbon fiber/Al composites

Fig. 6. SEM micrographs of non-coated CF/Al (a, ¢) and Cu-
coated CF/Al (b, d) composites. (c) and (d) are magnified
images of (a) and (b), respectively
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carbon fiber/Al composite
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Fig. 10. SEM micrographs of Cu-coated CF/Al composite before
(a, b) and after (c, d) cold rolling
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