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A Study on Improvement of Storage Safety through Quality
improvement of Torpedo Propulsion Battery

Min-Ki Jang
Defense Agency for Technology and Quality, Korea
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Abstract We describe the improvement of insulation performance and the prevention of electrolyte
leakage in a single cell in order to prevent the fuming phenomenon caused by leakage of electrolyte in
a lithium secondary battery in a submerged weapon (torpedo) operated in Korea. A torpedo using
lithium secondary battery as a main power source (propulsion battery) can induce the heat and fuming
phenomenon, which makes it inconvenient for naval equipment operation in Korea. In the simulation
test, the electrolyte of some battery cells leaked in the battery pack unit, leading to a short circuit
between the main power circuit and the terminal tab of the high voltage part. We analyzed the
characteristics and mechanism of the lithium secondary battery during this heat generation and fuming
phenomenon. In order to prevent leakage of the electrolyte in the lithium secondary battery, the design
was improved via fundamental (terminal tap enhancement) and complementary (insulation block
selection and installation) measures. Comparison of the performance test before and after the
improvement showed that the tensile strength of the tap terminal was improved about 2 times and the
withstand voltage characteristic was improved. The application of quality improvement measures
resulted in no fuming even after more than 3 years of field operation. This result is expected to improve

the operation and storage stability of the torpedo propulsion cell.
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Fig. 1. Structure of typical Torpdo and Role of
propulsion battery
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Fig. 2. Configuration and Operation Principle of
lithium Secondary Battery
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Table 1. Estimation cause factor classification

Item Probable cause Possibility
Battery Short circuit due to
Internal cell(Sigle over-discharge and
Short cell) side-reaction growth | Battery not
Cireuit Seperation — used
membrane | Short circuit due to
damage foreign matter
External Shorting between terminal tabs and Battery cell
Short . electrolyte
Circuit main busbar leakage
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Table 2. Comparison for test result

pressure Orignal product | Some damaged product
200torr no venting no venting
100torr no venting no venting
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Table 5. Comparison for test result
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