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Effect of Diffusion on the Interfacial Adhesion of
Poly(hydroxy ether) Coated Caron Fibers

H. M. Kang" and T. H. Yoon*

ABSTRACT

Carbon fibers were coated with carboxy modified poly(hydroxy ether)(C-PHE, water dispersed), water
soluble polymers poly(hydroxy ether ethanol amine)(PHEA) or water insoluble poly(hydroxy
ether)(PHE). Interfacial shear strength of polymer coated carbon fibers was measured by micro-droplet
tests with vinyl ester resin, and approximately 30 samples were tested. The interfacial adhesion of poly-
mers to carbon fibers was also evaluated, and diffusion behavior of polymer films in vinyl ester resin was
investigated. The carbon fibers after testing and diffusion samples were analysed by SEM in order to
understand adhesion mechanism. Interfacial shear strength of carbon fibers was enhanced by the coating
of PHE and C-PHE which have good or marginal solubility in vinyl ester resin, respectively, but not by
the coating of PHEA possibly due to the poor solubility in viny! ester resin.
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Fig. 1. Chemical structure of polymers for coating of carbon
fibers (A) poly(hydroxy ether}, (B) poly(hydroxy ether
ethanol amine) (C) carboxy modified poly(hydroxy ether)
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HdoAH 2 4x]&= DERAKANE® 441-400
(Dow Chemical, Mn = 690g/mole) & 33wt%2] 2
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Fig. 2. Interfacial shear strength of the polymer coated carbon
fiber with vinyl ester resin
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Fig. 3. SEM micrographs of polymer coated carbon fiber after
testing (A) As-received carbon fiber, (B) PHE coated
carbon fiber, {C) C-PHE coated carbon fiber, (D) PHEA
coated carbon fiber
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Fig. 4. Interfacial shear strength of the polymers for coating
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Fig. 5. Load vs. displacement curves of micro-droplet samples
of vinyl ester resin (A) As-received carbon fiber, (B) PHE
coated carbon fiber, (C) C-PHE coated carbon fiber, (D)
PHEA coated carbon fiber
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Fig. 6. SEM micrographs of carbon fiber after polymer micro-
droplet testing (A) poly(hydroxy ether), (B) poly(hydroxy
ether ethano! amine), (C) carboxy modified poly(hydroxy
ether)
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Fig. 7. SEM micrographs of diffusion layer of PHE/vinyl ester
resin {A) 33wt.% styrene (x300), (B) 33wt.% styrene {x
3,000), (C) 40wt.% styrene (x3,000), (D) 40wt.%
styrene (x 10,000)
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Fig. 8. SEM micrographs of diffusion layer of C-PHE/viny! ester
resin (A) 33wl.% styrene (x500), (B) 33wt.% styrene { X
3,000), (C) 50wt.% styrene (x500), (D) 50wt.% styrene
(x3,000)
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Fig. 9. SEM micrographs of diffusion layer of PHEA/vinyl ester
resin (A) 33wh.% styrene (x500), (B) 33wt.% styrene (X
3,000), (C) 50wt.% styrene (x500), (D) 50wt.% styrene
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