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Abstract

The effect of fiber diameter and gauge length on pull-out test for the interfacial properties in

fiber reinforced resin composites have been investigated and these results have been arranged as

statistical analysis. The fiber and matrix resins used for this study were stainless steel fiber

(SUS316) and carbon fiber (high strength type), epoxy and high density polyethylene resin. From

this study, it has been found that shear strength are constant regardless of gauge length of pull-out

test and coefficient of variation depend on fiber diameter. In addition, it has been found that the

interfacial shear strength decreased with the increasing fiber diameter, and in all case, Weibull

parameter (m) has approximately 1.2/C.0.V.
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Fig. 1 The schematic illustration of pull-out test
apparatus (¢ : distance from fixed end to
pull-out test apparatus, X . embedment length
of fiber, D, : fiber diameter)

Table 1 The fiber diameter of materials used and estimated value by weibull distribution

D, Sample Sample Standard Shape Scale
number mean, ¢ deviation COoVvV parameter | parameter
(gem) (MPa) (MPa) (MPa)
21.6 21 1167 164 0.140 9.58 1235
SUS316 9.4 10 1235 159 0.128 11.00 1304
strand 4.9 17 1735 256 0.147 8.99 1843
Carbon 7.38
Single +0.64 189 2834 60.3 0.200 5.77 3070
Fiber
Table 2 The fiber diameter of material used and estimated value by Weibull distrbution
Dy Sample Sample Standard Shape Scale
number mean,r, deviation COoV parameter | parameter
£ (mm) (MPa) (MPa) (MPa)
SUS316 9.4 17 21.0 3.68 0.175 7.17 22.6
Single 5
Fiber
215.6 51 16.0 3.30 0.205 5.87 17.3
2%(.)6 18 16.5 3.37 0.205 5.89 17.8
2%(.)6 21 16.9 3.75 0.222 5.36 18.3
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Table 3 The fiber surface treatment condition and matrix of carbon single fiber

Fiber Matrix Coupling agent CAMW | Treat time
(Dnon-treated HDPE (MW =20, 000)
@non-treated Commercial PE
(Btreated Commercial PE HDPE 20,000 1sec
@treated Commercial PE HDPE 200,000 1sec
®non-treated Epoxy Resin
®treated Commercial PE HDPE-g-PAAm 20,000 5min
Dtreated Commercial PE HDPE-g-PAAm 200,000 5min
®treated Commercial PE HDPE-g-PAAm 200,000 10min
% Commercial PE refers to the high molecular weight{ca. 1,000,000) PE.
* %* CAMW : Coupling Agent Molecular Weight
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Fig. 3 Weibull plots of fracture stress in SUS316
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single fiber
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Table 4 The estimated value by weibull distribution in carbon single fiber

Sample Sample Standard Shape Scale
No. number mean, deviation COVv parameter | parameter
(MPa) (MPa) (MPa)
@ 74 15.2 3.3 0.217 5.5 16.5
) 33 13.4 4.8 0.357 3.09 15.1
® 14 19.3 6.4 0.331 3.36 21.6
Carbon @ 18 16.7 2.9 0.176 7.09 17.8
Single ® 34 52.3 11.8 0.225 5.25 56.9
Fiber ® 30 20.6 5.3 0.260 4.45 22.6
@ 26 19.7 4.8 0.241 4.83 21.5
13 19.4 3.0 0.156 8.30 20.6
Table 5 The estimated value by Weibull distribution in carbon single fiber
Sample Sample Standard Shape Scale
No. number mean,ry deviation Cov parameter | parameter
| (MPa) (MPa) (MPa)
@ 74 5.27 1.34 0.254 4.52 5.78
@ 33 4.25 1.44 0.339 3.27 4.74
(©) 14 6.39 2.60 0.407 " 2.66 7.20
Carbon @ 18 5.51 1.08 0.196 6.25 5.93
Signle ® 34 18.73 4.69 0.250 4.64 20.50
Fiber ® 30 6.71 1.86 0.277 4.12 7.39
O] 26 5.93 1.50 0.253 4.57 6.55
13 5.59 1.27 0.227 5.24 6.08
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