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Calculated Thickness of Filament Winding Ellipsoidalhead
Based on Differential Geometry
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Abstract The mathematical model of fiber composite material winding steadily on ellipsoidalhead was estab-
lished by application of differential geometry theory. The differential equations between winding angle/center angle
and axial coordinates were obtained ,and then thickness of filament winding ellipsoidalhead was calculated by consider-
ing the geometrical relationship of winding path. The numerical example show that the calculation method reflects par-

ticular distribution rule of thickness on filament winding ellipsoidalhead, and the method can be applied to the prelim-

inary design.
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Fig.1 Force system of tensioned fibre along

semi-geodesic path on ellipsoidalhead
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Fig.2 Band geometry within one
band width of polar opening
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Fig.3 Band geometry beyond one band width of polar opening
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Tab.1 Various wound polar radius of ellipsoidalhead

Wound step Wound polar radius/mm
1 128
128
128
138
148
158
168
178
188
198
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Tab.2  Actual value,prediction value,relative errors

of thickness on ellipsoidalhead

Radius change Actual value Prediction Errors of prediction
direction /mm /mm value /mm value /%
0 3.30 3.30 0.1
35 3.30 3.35 -1.5
55 3.34 3.38 -1.2
75 3.40 3.43 -0.7
95 3.50 3.49 0.3
115 3.62 3.57 1.5
135 3.71 3.67 1.2
155 3.79 3.79 0.1
175 4.05 3.94 2.7
195 4.34 4.13 4.8
215 4.54 4.38 3.6
235 4.93 4.70 4.7
255 5.23 5.15 1.6
275 5.70 5.80 -1.8
295 6.75 6.90 -2.2
315 8.80 9.26 -5.2
325 11.78 12.25 -3.9
330 15.69 15.95 -1.7
335 20.52 21.53 -4.9
338 19.71 18.52 6.0
341 20.87 20.26 2.9
342 11.87 12.62 -6.2
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Fig.4 Comparison of actual and prediction value

of thickness on ellipsoidalhead
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