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Development of Design Program for Composite Pressure Vessel Type-4

Lee Ho Yong', Joe Chee Ryong"

Abstract

A computer program for composite pressure vessel design is developed. In-puts are
material-property(young's modulus, shear modulus, tensile strength, poisson's ratio, density), operating
pressure, burst pressure, liner thickness, boss diameter, boss weight and number of helical angles.
Out-puts are; thickness of each layer, weight of the vessel, dimension of the vessel, inner volume,
dome-shape and helical winding angle. Also filament winding angles can be selected various kinds of

utilizing virtual boss diameter.

Key Words : Filament Winding(Z 2} E 9}¢19), Composite Pressure Vessel(B3EAE 43 §7)),
HDPE(High Density Polyethylene), Helical Winding Angle(Helical 94913 2%,

weighting Factor, Virtual Boss Diameter

J1EMH
P, : Burst Pressure
V . Contained volume
W : Vessel weight
D : 4399 AF
E,| : Young's modulus(E,)
£, Young's modulus(Es)

G'y: Shear modulus
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Table 3 EAE A8y 44 T2y 49z
Burst Pressure(¥fs) 60
Proof Pressure(ifa) 30
Operating Pressure(¥fa) 20
Tensile Modulus(¥fa) 1200
Tensile Strength(}i) 24.13
Liner Poisson’s Ratio 04
Density(g/cc) 0.955
Thickness(zn) 7

Longitudinal Modulus(Ma) | 128057
Transverse Modulus(¥f) 7162

. Shear Modulus(if) 7548
Composite ™ e Strengthtp) | 1084216

Poisson’s Ratio 0.295

Densityg/cc 155

Diameter(mm) 32

Boss Weight(kz) 05
Liner Out Diameter(mm) 89

Inner Volume( ¢) 25

Table 4 23 A8 4487 84 =209 23y

T % Cylinder™ | Dome™*
Liner Total Length(ma) | 593.5838 | 593.5838
| Liner Out Diameter{un) 89 89
3 Cylinder Length(un) 537.2261 | 537.2261
Vessel Out Diameter(mm) 92.06 | 92.84877
Boss Diameter(mn) 32 32
Liner Weight(kg) 1.126733 1.1267?EW
H | Composite Weight(kg) | 0.379803 | 0.4947977
Al Boss Weight(kg) 0.5 05
Total Weight(kg) 2.506536 | 2.621531
Hoop Winding Thickness(mm) | 1.154538 | 1.134
Helical Winding Thickness(mm) | 0.375462 | 0.791385
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