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A Study on the Evaluation Method for optimal Tensile NOL Ring
Composite Specimen Manufactured by Filament Winding Process

—to maunfacture and elvaluate the composite turbine blade of wind generator system—

C-WBae-S-CKwon-C-MIm-S-HUm - Y-H Kim
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Abstract

Filament winding process is a comparatively simple operation in which continuous
reinforcements in the form of roving are wound over a rotating mandrel. And now it is well
established as a versatile method for storage tanks and pipe for the chemical and other industries.
In this study, tensile strength of a filament wound ring specimens were evaluated by split disk test
fixture and dress disk test fixture. The results obtained from experiments were compared with the
theoretical values obtained by the rule of mixture. And the purpose of this paper is to suggest an
appropriate test method for the evaluation of tensile properties of filament wound structures.

The tensile strength of a ring specimen tested by the dress disk test showed better agreement
with the theoretical values than of a ring specimen tested by the split disk test because the stress
concentration in edges of a split disk test fixture is more severe than that of dress disk test fixture.
The results showed that the tensile strength of a ring specimen was influenced by the geometry of
test fixture, the continuity of fibers, fiber-tension, fiber-end and stress concentration in specimen.
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Table 1 The characteristics of reinforcement and
resin for this study

S2 GLASS (Owens-Corning Fiber Glass)

Filament Diameter : 9.1 mm
Density : 2.46 g/cm®

Tensile modulus : 87 GPa
Tensile strength : 4585 MPa

RESIN (Ciba-Geigy AD6005/HY906/DY062)

Mixing ratio : 100/80/1 in parts by weight
Density : 1.21 g/cm?®

Tensile modulus : 3.03 GPa

Tensile strength : 83 MPa

Flexural strength : 124.1 MPa

Ultimate strain : 2.0 %
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Fig. 1 The geometry of filament wound NOL ring
specimen
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Fig.2 The cure cycle for filament wound ring
specimen
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(b) Dress disk test fixture
Fig. 3 The configuration of tensile test fixture
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Fig. 4 Schematic diagram of experimental
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Table 2 The measured strength of filament wound NOL ring specimen used by split disk test
\ Specimen No. Fiber Yolume Ring Tensile Strength(MPa) Deviation(%)
Fraction(%) Predicted S, Measured Sy, [(Sp—Sm)/Sy]
1 53 2023 1658.975 17.9
2 53 2023 1683.136 16.8
S2 Glass/ 3 53 2023 1624.469 19.7
AD 6005 4 53 2023 1608.285 20.5
5 53 2023 1614.354 20.2
6 53 2023 1707.412 15.6
7 53 2023 1664.729 17.7
Table 3 The measured strength of filament wound NOL ring specimen used by dress disk test
\ Specimen No. Fiber Yolume Ring Tensile Strength(MPa) Deviation(%)
Fraction(%) Predicted S, Measured Sy [(Sp—Sm)/Sy]
1 53 2023 1824.746 9.8
2 53 2023 1780.241 11.9
S2 Glass/ 3 53 2023 1846.799 8.7
AD 6005 4 53 2023 1814.631 10.3
5 53 2023 1792.378 114
6 53 2023 1853.183 7.9
7 53 2023 1855.091 8.3
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(a) Split disk test (b) Dress disk test

Fig. 5 Mlustration of specimen’s configuration in
each tensile test
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Fig. 6 Illustration of how a applied stress system
produces stresses in the test fixture
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(a) Original shape

(b) Fractured shape

Fig.7 Photographs of fractured shape and
original shape for filament wound ring
specimen
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Fig. 9 The comparison of tensile strength between
law of mixture and dress disk test
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