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Precise Manufacture of Composite
Bearing Cylinder by Bladder-assisted RTM Process

DU Gang ZHANG Ming-long ZENG Jing-cheng LIU Jun PENG Chao-yi XIAQO Jia-yu
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The equation for calculating Bladder dimension is derived based on the relationship between bladder pressure and
the inner diameter of composite bearing cylinder. Effects of bladder pressure on the thickness fiber volume fraction and bending
properties of composite bearing cylinder were investigated. The composite bearing cylinder was manufactured by bladder-assisted
resin transfer molding BARTM process. The experimental result shows that higher bladder pressure decreases thickness of
composite bearing cylinder increases fiber volume {raction and improves the bending properties. This indicates that composite
bearing cylinder can be manufactured with precise inner diameter by BARTM process with a proper bladder pressure.
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Fig.1 Illustration of BARTM process for Fig.2 Relative distance of composite
composite bearing cylinder bearing cylinder and bladder
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Tab.1 Calculated results of bladder dimension for composite bearing cylinder

P, MPa D, mm 01 mm

0.4 388.1 5.7
0.6 388.1 31.2
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Fig.3 The mould for composite bearing cylinder
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Tab.2 Testing results of thickness of composite bearing cylinder
mm 55 85 114 154 184
mm 7.00 7.00 6.00 3.00 2.00
0.4MPa mm 7.44 7.46 6.08 3.56 2.40
0.6MPa mm 7.02 7.02 5.80 3.20 2.12
mm 12.95 12.95 10.36 5.92 3.70
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Fig.5 The relationship curve between composite bearing cylinder and measured location
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Tab.3 Effect of3 bladder pressure on performance of glass fiber UP composite bearing cylinder
V% MPa GPa
0.4MPa 52.2 220.6 9.86
0.6MPa 60.3 240.5 10.35
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Fig.6 Bending load-displacement curve of specimens from composite bearing cylinder
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