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ABSTRACT

The structure of satellite consists of six parts which are control system, power system, thermal control
system, remote measurement command system, propellant system and thrust system. In these parts, pro-
pellant system consists of propellant tank and thrust device. What we want to perform is optimum design
o minimize the weight of propellant tank. In order to design optimal propellant tank, several parameters
should be adopted from the tank geometry like the relative location of the lug and variation of the wall
thickness. The analysis was executed by finite element analysis for finding optimal design parameters.

The structure was divided into three parts consisting of the initial thickness zone, the transitional zone,
and the weak zone, whose effects on the pressure vessel strength was investigated. Finally the optimal lug
jocation and the three zone thickness were obtained and the weight was compared with the uniform thick-

ness vessel.
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Table 1. Mechanical properties of Ti-6A1-4V*?

Elastic modulus | E 113.8%10° MPa
Poisson’s ratio v 0.342
Density e | 4428784%107 kg/mm’
Yield stress oy 1,069 MPa
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Fig. 1 Structure of the propellant tank
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Fig. 2 Shape of the lug

Table 2. Dimensions of the lug.

End length of the lug (&) 162 mm
End width of the lug (w) 269 mm
Side angle (a) 45

End thickness of the lug (t) 635 mm
Lug thickness attached to
the area of the tank wall (T) 34 mm
Hole diameter of the lug fixed the
tank to the satellite structure (¢) 792 mm
Hole length of the Jug fixed the tank 1095 mm

to the satellite structure (L)
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Fig. 4 Finite element meshes of the lug vicinity
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Table 3. The dimension § in six models

Model S (mm)
1 11.85
16.85
21.85
26.85
31.85
41.85
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Fig. 6 Relationship between the maximum equivalent stress
and the parameter(S)
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Table 5. Maximum equivalent stress with respect to
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Fig. 11 Relationship between the maximum equivalent stress
and variation of the optimal thickness ratio
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