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Abstract | This paper has been studied by a single fiber pull-out test about the effect of diameter and
the surface treatment of glass fiber on the interfacial shear strength between fiber and matrix resin
(epoxy and PE resin). Pull-out experiments have been carried out using microbonding and solution
microbonding test method. The results of test were shown that, as the fiber diameter increases, the
interfacial shear strength decreases regardless of the kind of fiber surface treatment, epoxy and PE

resin.
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Table 1. The Diameter and Tensile Strength of Glass
Fiber
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AR A7 (um) 96 12.1 195
2127 & (kgf/mm?) 224.2 202.6 169.1
(std. dev.) +409 +433 +416
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Fig. 1. Typical resin droplet : (a) before pull-out test,

(b) after pull-out test.
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Fig. 2. Pull-out force vs. displacement : (I) physical
and chemical bond force, (2> frictional force.
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cope.
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Fig. 4. Pull-out force vs. fiber embedded length.
(glass fiber in epoxy resin droplet.)
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Fig. 5. Pull-out force vs. fiber embedded length.
(glass fiber in polyethylene resin droplet.)
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Table 2. The Effect of Fiber Diameter and Surface Treatment on the Interfacial Strength for Glass Fiber

/Epoxy Resin
D{(pm) 9.6 12.1 19.5
ST Tq (kgf/mm?) (std. dev.) 273+ 047 202+ 0.34 1.77+ 022
T, (kgf/mm?) (std. dev.) 1.29+0.21 0.70+ 0.23 051+ 0.13
T4-Ts (kgf/mm?) 1.44 1.32 1.26
£. (um) 394 606 926
AW ts (kgf/mm?) (std. dev.) 240+ 0.36 1.82+0.33 1.59+ 0.26
T, (kgf/mm?) (std.dev.) 1.08+ 0.23 0.56% 0.19 041+ 0.15
4T, (kgf/mm?) 1.32 1.26 1.18
2. (pm) 448 673 1030

S.T : Silane Treated. AW : Acetone Washing.
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Table 3. The Effect of Fiber Diameter and Surface Treatment on the Interfacial Strength for Glass Fiber

/Polyethylene Resin

D(pm) 9.6 12.1 195
ST ¢ (kgf/mm?) (std. dev.) 1.54%0.25 1.35+£ 0.22 1.23+ 0.21
T, (kgf/mm?) (std. dev.) 0.58+0.13 0.44+0.11 0.35+0.10

-t (kgf/mm?) 0.96 091 0.88

¢. (um) 698 908 1332
AW T (kgf/mm?) (std. dev.) 119+ 0.21 0.96+ 0.19 0.86+ 0.23
T, (kgf/mm?) (std. dev.) 0.49+ 0.12 0.33+0.10 0.28+0.10

t4-ts (kgf/mm?) 0.70 0.66 0.58

2. (um) 904 1276 1905
AW T4 (kgf/mm?) (std. dev.) 140+ 0.15 1.18+ 0.12 1.02+0.13
(PE 05%) v (kgf/mm?) (std.dev.) 0.52+ 0.10 0.36+ 0.10 0.30+ 0.08

T4, {kgf/mm?) 0.88 0.82 0.72

2. (um) 768 1038 1606

S.T : Silane Treated. AW : Acetone Washing. PE 05% : 0.5wt% solution(PE + toluene)
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Fig. 6. Cross-polar optical microphotographs showing

the interfacial microstructure for polyethylene with
glass fiber.
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