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A Study on the Evaluation of Tension-Compression Fatigue Characteristics of Glass
Fiber/Epoxy 4-Hamess Satin Woven Laminate Composite for the Railway Bogie
Application

Kwang-Woo Jeon’, Kwang-Bok Shin”* and Jung-Seok Kim™

ABSTRACT

This paper describes the evaluations of tension-compression fatigue characteristics and life for glass
fiber/epoxy laminate composite applied to railway bogie to reduce weight. Test samples of tension-compression
fatigue were composed of glass fiber/epoxy 4-harness woven laminate composites with different stacking
sequence of warp-direction, fill-direction and *+45°-direction. The tension-compression fatigue test was conducted
with stress ratio (R) of -1 and frequency of 5Hz. Goodman diagram were used to evaluate the fatigue
characteristics and life of glass fiber/epoxy 4-harness satin woven laminate composite. Anti-buckling jig was
designed to prevent buckling of specimen under compression load. The test results showed that the fatigue
characteristics of glass fiber/fepoxy 4-harness satin woven laminate composite with stacking sequence of
warp-direction had a good performance in comparison with that of SM490 used to conventional metal railway
bogie.
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Fig. 1 Composite bogie frame manufactured using autoclave.
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Table 1 Mechanical properties of glass fiberfepoxy 4-hamess satin woven
laminate composite

Test Case Strength(MPa) “S.D(%)

Tensile test 636.06 0.95

Warp direction
Compressive test 565.58 2.89
Tensile test 106.98 1.81

Fill direction
Compressive test 217.00 0.41
Tensile test 172.63 0.37

+45° direction
Compressive test 162.34 0.44

* S.D : Standard deviation
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Fig. 2 Fatigue test instrument.
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Fig. 3 Drawings of anti-buckling jig.
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Fig. 4 Strain results of fatigue test specimen.
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Fig. 5 The visual inspection of fatigue test specimen under tension-
compression loading using high-speed camera.
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Fig. 8 Goodman diagram for glass fiber/epoxy 4-hamess satin woven
laminate composite & SM490.
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(b) Stacking sequence of fill-direction
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Fig. 9 Fatigue failure modes of glass fiberfepoxy 4-hamess satin woven
laminate composite.
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