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ABSTRACT

Composite motor cases fabricated by the filament winding method are structurally weak in the
dome when they are required to withstand the internal pressure of the combustion gas. In this study,
a finite element analysis is conducted to compare the burst pressure of a composite dome according to
the variation of the pressure distribution ratio(PDR). The performance of the composite motor case was
compared quantitatively by calculating the stress on the inner and outer dome surfaces and metal boss
volume. As a result, the critical point of the failure mode was observed at a PDR between 2.5 and
3.0. A design at a PDR of 2.5-3.5 can reduce the weight of metal boss without fluctuation in the burst
pressure of the combustion motor case. Moreover as the design reference value changes according to
the dome shape and opening size, further analysis and testing are necessary.
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Fig. 1 Configuration of finite element model for
composite motor case.

Table 1. Material properties.

Boss Jig Bolt
Young's
Modulus 12,088 20,390 21,000
[kgf/mm?]
Poisson’s
Catio 0.31 0.3 0.32
Yield
strength 84.4 100.47 117.69
[kgf/mm?]
Tensile
strength 91.23 115.69 131.05
[kgf/mm?]
Plastic
strain 0.09302 0.0457 0.0457
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Table 2. Burst pressure of dome and volume of metal
boss with respect to PDR.

PDR Burst Pressure of | Volume of Metal
Dome [psi] Boss [mm°]
1.0 2,650 18,056.8
1.5 2,550 14,569.6
2.0 2,500 12,916.6
2.5 2,450 11,937.2
3.0 2,450 11,290.0
3.5 2,400 10,825.3
4.0 2,400 10,477.3
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