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Studying The Importance of Evaluation And Deter mination of
Volume Fraction Values For Wound Glass And Carbon Fiber

Reinforced Composites

Abstract

The wide and increased use of the composite materials in industry especially into
important applications such as pipes and pressure vessels tends to give the study of
their properties more importance, so results will be presented from a series of tests on
the physical properties of composite materials . Specimens cut from pipes made from
composite materials to be tested under internal pressure loadings have been tested by
using a series of ASTM D2584 (1968) standards test methods for glass fiber
reinforced composites and the density method for carbon fiber reinforced composites
.The results from this series of tests have been tabulated and presented. The volume
fraction for the glass and carbon fibers were found to be 0.476 and 0.540,
respectively.
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(1)pds Jgaa
Types of fiber E{(GPa) vt G¢(GPa)
Carbon fiber 228.0 0.31 41.16
Glassfiber 72.53 0.33 29.721
(2)ad, Jg>
ltem Unit | WM-215TA| WM-215
B
Appearance - White| Colorless
viscous liquid
liquid
Viscosity CPs@30C 5500+1000 30+20
Mixingratio - 100 25
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p(g/co)
1.81

2.0

Mechanical Properties

of Matrix

Em(GPa) 3.2

Um 0.28

G, (GPa) 1.25
p m (9/cC) 1.1

Ultimate tensile stress
(MPa) 51
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Specime | Mass of
nNo. Matrix(Mm)(g)

0.6662

0.632
0.6332
0.6312

AIWIN|F

Average

M ass
of fiber
(M1)(9)

1.0602
1.0468
1.0494
1.0732

(3)pu Js>
MiMc | My/M¢
61.411 | 38.589

62.3541 | 37.646
62.3678 | 37.632
62.9664 | 37.034
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cm

1.136
1.098
1.100
1.110

cm?®

0.530
0.523
0.525
0.537

cm

0.606
0.575
0.576
0.574

Vi

0.467
0.477
0.477
0.483
0.476

Vm

0.533
0.523
0.523
0.517
0.524
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(4)pd) Js2>
Specimen No. Weight in air Weight in Propanol Composite Volume
W air (g) W 2-propanol(g) density fraction
pc(g/ce) Vi
1 2.1738 1.0309 1.484 0.540
2 2.2777 1.0807 1.484 0.541
3 2.0877 0.9909 1.485 0.542
4 2.2616 1.0707 1.481 0.537
Average 1.483 0.540
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