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Fiber bridge analysis in filament winding of concave
revolution surface and its application
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Abstract:

For the filament winding of negative Gaussian curvature surface such as transition section between shell and nozzle

of solid rocket engine, the general criterion for fiber bridge on concave revolution surface winding is derived based on differential ge-

ometry theory. The winding path on several transition section surface is discussed. An experiment demonstrated the correctness and

practicability of the criteria. It showed that the winding path on uniparted hyperboloid is steadier than on concave ring surface and the

winding angle on ruled surface is just the critical angle of no bridge. For smooth motion the hypervelocity point canceling and dater fik

tering are needed.
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Fig.1 Analysis to the forces acting

on a tiny filament segment
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Fig.2 Longitudinal section of transition segment
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Fig.3 Shape and dimension of the mandrel
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Fig.4 Winding experiment
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