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Abstract : In order to replace a metal coupling used for cooling towers, a light-weight coupling of
carbon/epoxy composites was manufactured by filament winding process. One of the most important
parameters determining the static and dynamic mechanical behaviour of a coupling under torsional loading
is the torsional stiffness. In this study, torsional characteristics of the composites tube such as torsional
stiffness, strength and maximum twist angle were identified for [+6/90/+6/+6/90] stacking sequence with
the variation of winding angle (0), and the tube diameter and length. The structural analysis was carried
out to compare the predictions of torsional stiffness with that of the experimental results. From FEM
analysis the optimal winding angle that gave the maximum torsional moment and minimum twisting angle
of the composite tube was 45°
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Table 1 Dimension of filament wound composites

tube
Winding DiIerllrrrllg[er Thickness Length
Angle () (D), mm (t), mm (L), mm
1,720
1,910
64 3.1
15° 2,230
2,500
100 3.0 3,450
64 3.1 1,040
45° 80 32 1,074
100 3.0 3,450
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Fig. 1 Schematic of a coupling"
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Fig. 2 (a) Torsional test machine; (b) mounting of

the specimen at fixed end; (c) mounting of

the specimen at loading end; (d) data

recording display
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Fig. 3 Torsional moment—twist angle curves of 15°

winding angle and diameter of 64mm specimen
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Fig. 4 Torsional moment—twist angle curves of 100

mm diameter and length of 3,450 mm
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Fig. 5 Torsional moment—twist angle curves of 100

mm diameter and length of 3,450 mm
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Fig. 6 Solid model for FEA analysis: (a) attached
metal hub to the composite flange; (b)

bonded composite flange to the tube
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Fig. 7 Boundary conditions at (a) fixed end; (b)

loading end
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Fig. 8 Comparison of experimental and numerical

results of torsional moment—twist angle

curves for two cases of composite tubes
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