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ABSTRACT

In this paper, the nonlinear postbuckling analyses using ABAQUS are conducted to derive the
buckling Knockdown Factors(KDF) for the hemispherical common bulkhead structures with foam core
using liquid methane as fuel. The geometric initial imperfection and thermal imperfection are obtained
from Single Dimple Imperfection Approach (SDIA) and thermal - structural coupled analyses,
respectively. The most conservative KDF considering both the geometric initial imperfection and
thermal imperfection(0.488) is 144% and 5% higher than NASA SP-8032(0.200) and KDF(0.465) using
kerosene, respectively. Therefore, the lightweight design of space launch vehicles can be possible using
the buckling KDF of the common bulkhead with liquid methane. In the future, the change in material
properties due to temperature change will be considered and the validation study against measured

data will be conducted.
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Fig. 2 Buckling Knockdown Factors and NASA
SP-8032[10].
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Fig. 3 Hemispherical common bulkhead structure[22].

Table 1. Properties for common bulkhead structures.

AIREX R82.80 AA2219-T87

Conductivity

[W/m-C] 0.037 121
i
Sp[?jlkg %:l?at 625 864
EX}[j‘:dclhs]ion 410° 2.2:10°
modflljzti[CMPa] 421 73.1-10°
Poisson’s ratio 0 0.330
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