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Flat Winding Principle About Equal Polar Hole Spherical Pressure Vessel
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Abstract Based on the theory of space analytic geometry and kinematics, fiber-touched point’ s locus equation

of flat winding about FRP spherical pressure vessel is established. The functions of fiber-touched point’ s space loca-

tion,and velocity and acceleration of equal polar hole spherical pressure vessel’ s flat winding at any time are de-

duced. Velocity in various directions and cosine value of angular separation of the fiber-touched point were solved by

the analysis of doff point’ s winding principle. Finally, winding locus is simulated with various initial angles by software

of Matlab ,the effectiveness of the proposed approach is validated by the comparison results of numerical simulation and

actual fiber winding style.
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x(1) = rcosg,sinw,t (1)

y(t) = rcosw,t (2)
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Fig. 1 Flat winding about equal polar hole spherical vessel
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Fig.2 Establishment of spherical flat space winding coordinate
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x,(1) =x(t) coswyt + y(t)sinw,t (3)
y,(t) == x(1)sinwyt + y(t)cosw,t (4)
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v, =, = T@sing,cosw, ¢ (12)

AT HETE 20 15 B YA FE RN
v =r./wisin’ g cos’w,t + (w,cosp, + ) (13)

HIrimasah
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A = wjcos’p, + wicosp, + 20,0,
B = w; + 0] + 20,0, cosg,
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Fig.3 Fiber-touched point’ s locus of 30°initial angle
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Fig.4 Quarter circle fiber-touched point’ s locus

of 60°initial angle
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Fig.5 Fiber-touched point’s locus of 60°initial angle
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Fig.6 Fiber-touched point’ s locus of 75°initial angle
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Fig.7 Spherical pressure vessel of plane winding
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