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2 o fAMR/EES Eo)2E BFARAA Aol A2l AlAAs BRdRe HF B
Ao ulxEs 4Fge ALdre] A&z 232 Fi nAs. B dAFAME EeEdeze,
Zgldl2g, 283 A ZAA Al AAE Ag3ld fEldfel AL Mo e B4
vzt Sadfe] BE24e ZH49 diodomethaned RZNoz AL4-3led Washburn?
& 718032 & wicking oz Z3slad. Anyez HEZ £Fd o8 7 FHARAUA
£ AZAA AlolgAz HAd fadeds Hdighg vehiddo. BRAEe] 33 A9 2=
(ILSS)$} 3 Q4 (K)o 274 Az RE Alo| A9 Xald wel Ald Z@ee] A= 2
AHoz BiQge 71AR 57t 718 € 4 AUk oA BFARAA feldFe] EF
Aol A Z71o) 7llsicta Al gt

ABSTRACT: The effects of sizing agent on the final mechanical properties of the glass fiber/
unsaturated polyester composites were investigated by contact angle measurements at room
temperature. In this work, glass fibers were coated by poly(vinyl alcohol), polyester, and
epoxy type sizing agent and each property was compared. Contact angles of the sized glass
fiber were measured by the wicking method based on Washburn equation using deionized
water and diiodomethane as testing liquids. As an experimental result, the surface free ener-
gy calculated from contact angle showed the highest value in case of the glass fiber coated by
epoxy sizing agent. From measurements of interlaminar shear strength (ILSS) and fracture
toughness ( Ki¢) of the composites, it was found that the sizing treatment on fibers could im-
prove the fiber/matrix interfacial adhesion, resulting in growing the final mechanical proper-
ties. This was due to the enhanced surface free energy of glass fibers in a composite system.

Keywords: fiber/matrix adhesion, sizing, contact angle, surface free energy, interlaminar shear
stremgth, fracture toughness.
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Figure 1. Composite manufacturing cycle.
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Figure 2. Schematic diagram of capillary rise method.

Table 1. Characteristics of Wetting Liquids Used
in This Work

wetting nte nt xS 7! &
liquids  (mJ/m?) (m}/m?) (m}/m?) (mPas) (g/cm’)
n-hexane 184 0 184 033 0661

water 218 51 72.8 1 0.998
diiodomethane 5042 038 508 276 3325
“ London dispersive component of surface free energy at 20 C.
b Specific or polar component of surface free energy at 20 .
¢ Total component of surface free energy at 20 C.
9 Viscosity at 20 C. ¢ Density.
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Table 2. Contact Angle Determination (in Degree)
on Unsized and Sized Glass Fibers at 20 °C
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