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A Study on the Structural Analysis of Joint Part in
Accordance with Adhesive Length of a Composite
Rocket Motor Case
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KwangWoo Jeon* - KwangBok Shin**" - TeaKyung Hwang

ABSTRACT

In order to determine optimal design length of adhesive joint of a composite rocket motor case,
stress analysis of joint part according to changes of adhesive length was done. Adhesive length has a
range of 50 mm to 300 mm as design variables. The ratio of adhesive length without any stress
gradient to initial non-stressed adhesive length was determined as evaluation criteria for selection of
adhesive length, which called "stress gradient length ratio". The numerical result showed that stress
gradient length ratio of joint part with adhesive length of more than 200 mm was increased very
slowly with increase of adhesive length. It means that adhesive length of about 200 mm could be the

optimal dimension to ensure the structural safety of joint part against internal pressure of 2,500 psi.
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Table 1. Material properties applied to a composite
rocket motor case

"Unit : GPa
Materials |Modulus (GPa)| Poisson’s ratio
Ei 172
v, viz| 0.3
T800/E P2 B | 9
PpOox
Y Gz, Gis| 5
023 0.4
Gx 2.5
Metal Boss E 210 0 0.32
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case with separated dome
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Fig. 5 Stress results with the changes of adhesive
length for a composite rocket motor case
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Table 2. The analysis results of stress gradient length

ratio
Adhesive Joint part Liu(Stress gradient length
ratio)
Length : 50 mm 3.3%
Length : 100 mm 5.2%
Length : 150 mm 35.4%
Length : 175 mm 55.3%
Length : 200 mm 80.2%
Length : 225 mm 82.2%
Length : 250 mm 83.5%
Length : 300 mm 85.6%
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