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Fig.4 Calculated results of helical winding angles for

zero thermal expansion
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Table 1 Parameters of cylindrical shell reinforced with grid for zero thermal expansion

Argylegrid Ringstiffener
oxe ( X 10°°C) 6.66 0
aye (X 10°%°C) 0 6.66
0. (deg.) 48 42
0 (deg.) 9.6 38.1 90
r (mm) 55 55
t (mm) 1 1
N 12 5
b (mm) 12 51
h (mm) 8 8
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Table 2 Material properties
Modulus of elasticity

Longitudinal  E, 135 GPa
Transverse  Eg 85 GPa
Shear Gyt 44 GPa
Poisson's ratio

Longitudinal v 0.3
Transverse  vp 0.019

Table 3 FEM results of ring stiffener

Cylindrical shell (£42° ) Ring stiffener Ring stiffener (on ribs)
AT (°C)  Axis (pe) Hoop (ne)  Axis (ue) Hoop (ne)  Axis (ue) Hoop (pe)
10 0.851 534 -11.0 42.7 36.7 25.3
20 1.96 109 =222 86.8 74.8 515
30 3.02 166 -33.7 132 114 785
40 5.00 226 -44.9 180 156 107

50 6.37 289 -57.5 231 199 137

Table 4 FEM results of argyle grid

Cylindrical shell (£48° ) Argyle grid Argyle grid (on ribs)
AT (°C)  Axis (ug) Hoop (pe) Axis (ue) Hoop (ne) Axis (pe) Hoop (pe)
10 53.0 1.36 227 -63.5 112 44.9
20 108 2.99 384 -129 227 914
30 164 4.59 584 -196 346 139
40 224 713 955 -265 471 190
50 286 9.09 1222 -339 602 243
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