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Table 1 The Input data and thickness on Netting Theory for STEB (USA) and STEB(ADD)

MA | MB | MR |2 =] 22 | ¥aE | £z | Ne | M2
UY | Az | Az |HMojg | Molg | 25A | A | 2w | 4
(psi) ()| (ksi) (1) (2) (mm) | (mm) | B¥RE | (mm)
STEB 3800 18/90 531.2 0.8 0.75 0.457 0.20 60 (%) 3.1
(USA)
STEB 3800 18/90 814.0 0.8 0.8 0.45 0.20 60 (%) 2.1
(ADD)

Table 2 The analysis results of laminated shell theory and the safty factors by failure theory
based on ASTM material test results (Pressure : 3800 psi)

S/N Hoop Strain Axial Strain Max. Tsai - Wu Layup
(%) (%) Strain Failure
STEB 1.8 1.26 0.987 0.267 | [(£18)3/(90)oly
(USA)
STEB 1.25 0.66 1.2 0.20 [{£18)2/(90)7]7
(ADD)

Table3  STEB Ol HEF Axj

Mandrei Boss Insulation Filament Adhesion
winding
Zel(FEAL3) SCM4 EPDM Carbon (1800) Chemlok(7701/238)
aEnel(r=8418) B-Stage EPDM | Epoxy(Epon9405) Aw106/HV953U

Table 4 The comparison of performance factor between STEB{USA) and STEB(ADD)

SIN brionl I 2o [ & A ds A H] i}
(psi) (cm3) (Kg) | (inch X 109)
STEB{USA) 3800 23.0 - 1.054 | 7702 2|E£87|5 2712 G2 X
(25 Dome Cap U8,
HES I
STEB - 04 2500 23.0 3.0 0.53 Dome Cap Si&
STEB - 05 3500 23.0 2.95 0.76 FMFet 1300 R0z B7)
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Fig.1 STEB Configuration
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Fig.2 Configuration of STEB mandrel for filament winding
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Fig.3 Geodesic dome shape variation
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Fig.4 Winding thickness variation
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Fig.5 Winding angle variation along the location and the increase of wound layer number
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Fig.6 A flow diagram of finite element analysis
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Fig.7 Geometry of finite element model
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Fig.8 Comparison of surface meridional strain between calculate results and experimental

results along the meridional line at dome parts (p=1400 psi)
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Fig.9 Comparison of surface hoop strain between calculate results and experimental

results along the meridional line at dome parts (p=1400 psi)

Load Stcp = 05 Load Step = 0.56 Load Step = 0.58 Load Step = 0.6
(S/L=0.248) (S/1L=0.265) (S/L=0.31) (S/L-0.33)

Load Step = 0.63 ‘Load Step = 0.66 Load Step = 0.69 Load Step = 0.75
(S/L=0.22 , 0.35) (S/L=0.41) (S/L.=0.458) (5/L=0.47)

Load Step = 0.8 Load Step = 0.85 Load Step = 0.95 Load Step = 1.0
{8/L=0.52) (5/1.=0.56} (5/L=0.60) (S/L.=0.62)

Fig.10 A figure of matrix propagation along the increase pressure
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Fig.12 Experimental hydraulic loading condition

Fi. 11 The location of strain gage for STEB

i

ig‘ 13 Figure of STEB-04 after hydrostatic bursting test

Fig.14 Figure of STEB-05 after hydrostatic bursting test
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