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Effect of Silane Coupling Agent on the Interfacial Adhesion and Mechanical
Properties of Polyketone Fiber Reinforced Epoxy Composites
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Received_March 02, 2017 Abstract The interfacial adhesion between fiber and matrix affects the physical prop-
Revised_March 30, 2017 erties of fiber reinforced composites. In this study, 3-(Methacryloyloxy)propyltrimethoxy
Accepted_May 12, 2017 silane(MPS) coupling agent was used to increase the interfacial adhesion between polyke-
tone fiber and epoxy resin. The change of surface chemical composition of polyketone
fiber treated with MPS was analyzed using a FTIR-ATR. The interfacial bonding between
fiber and resin increased with silane coupling agent largely. Consequently, interfacial shear
strength(IFSS) was enhanced with increasing concentration of MPS coupling agent and
thus, the physical properties of the composites such as flexural properties and dynamic
mechanical properties were changed. Flexural strength and modulus increased when the
MPS concentration was higher than 0.5wt%. The dynamic storage modulus of Polyke-
tone/Epoxy composites treated with MPS was higher than that of the untreated one. When

the MPS concentration of 3wt%, the highest storage modulus was obtained.
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Scheme 1. Chemical structure of bisphenol A-type
epoxy resin.
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Scheme 2. Chemical structure of MPS.
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where,

Ta : interfacial shear strength
F' ! maximum load

D¢ : fiber diameter

X : embedded length
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where,

o ' stressin the outer fibers at midpoint,
MPa

P . load at a given point on the load—deflec—
tion curve, N

L support span, mm

b : width of beam tested, mm

d : depth of beam tested, mm

Ey,=L’m/abd’

where,

Ep : modulus of elasticity in bending, MPa
* support span, mm

. width of beam tested, mm

. depth of beam tested, mm

5B &« o

. slope of the tangent to the initial
straight—line portion of the load—de—

flection curve N/mm of deflection
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Figure 1. SEM images of fiber surface morphology after coupling agent treatment (a) Untreated, (b) 0.5wt%, (c)

1wWt%, (d) 2wt%, (e) 3wt%.
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Figure 2. FTIR spectra of untreated and MPS treated
polyketone fiber (a) 4000~600 cm™, (b) 1200~600 cm™'.
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Figure 3. IFSS of Polyketone/Epoxy composite with
MPS content.
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Figure 4. SEM images of fracture surface of Polyketone/Epoxy after microdroplet debonding test (a) Untreated,

(b) 0.5wi%, (c) 1wi%, (d) 2wi%, (e) 3wi%.
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Figure 5. Flexural properties of Polyketone/Epoxy
composite with MPS content (a) Flexural strength, (b)
Flexural modulus.
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Figure 6. SEM images of fracture surface of Polyketone/Epoxy composite after flexural properties test

(a) Untreated, (b) 0.5wt%, (c) 1wi%, (d) 2wi%, (e) 3wt%.
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