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Analysis of Internal Ballistics on 130mm-Scale Solid Rocket Motor
by Long Term Storage
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Defense Agency for Technology and Quality
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Abstract This paper analyzes the ground-firing test results of a 130mm-scale solid propulsion stored for
a long time. Usually, the army deploys a missile after design, development, testing, and mass production.
Moreover, long-term storage is inevitable due to the characteristics of the operating environment.
Subsequently, evaluation of storage performance is required to handle emergencies effectively. The
results of this evaluation usually determine whether or not to use the missile and if ground-firing tests
are essential to analyze the performance of propulsion. This study conducted tests to evaluate the
reliability of long-term stored solid propulsion and measured the performance of internal ballistics.
Comparing the standard performance test and an accelerated aging test confirmed that the total
combustion time didn't differ in the accelerated aging test results. However, there was a difference in
performance as the total impulse and average thrust decreased in the accelerated aging test. In addition,
a 2-sample t-test and a Mann-Whitney test were performed for statistical analysis. Subsequently, the
normality and homogeneity of variance checks were performed on the test results, and the null
hypothesis ('No difference in total impulse at 20°C") was rejected. The results of this analysis indicate
that the difference in ballistic performance occurred as the propulsion ages. This method hence can be
used as an analysis technique to evaluate the life of solid propulsion. However, future research is needed
to analyze the test results for solid propulsion of various sizes.
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