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A Study of Shelf Life about Li-ion Battery
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Abstract In the field of defense, one-shot devices such as missiles are stored for a long period of time
after they are manufactured, so it is essential to predict their storage life. A study was conducted to find
the shelf life of a Li-ion battery used in one-shot devices. To do this, a Li-ion battery that has been used
in weapon systems for more than 5 years was secured. A non-functional test was performed on the
battery to check for external changes or failures. After the non-functional test, a discharge test was
performed to measure the performance after storing it. Through the test, the performance was checked,
including the initial charging voltage, discharge time, and battery temperature, and the trend of the
change was identified. An F-test, One-way ANOVA, and regression analysis were performed to verify the
aging, and the shelf life of the battery was estimated by an approximation formula that was derived
through a regression analysis. As a result of the ANOVA, the p-value was less than the reference value
of 0.05, and the performance of the battery decreased by more than 15% after a certain period of time.

This change is assumed to result from the change in physical properties of the lithium polymer cell.
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Table 1. Comparison to previous study

Content

- Sample : New manufactured
- Application : Electronic car
- Purpose
1) Observe the change of capacity
and resistance in thermal
cycling test
2) Construct the aging model by
thermal cycling
3) Storage time prediction in low
temperature storage

Joris (2016)

- Sample : New manufactured
- Application : Electric vehicles
- Purpose
1) Identifying battery aging
mechanism
2) Finding the aging stage to
reduce charging stresses.
3) Establishing capacity
degradation rate model.

Yang (2017)

- Sample : naturally aged
(over 5 years)
- Application : One-shot devices
- Purpose
1) Observe the change capacity
and working time
2) Confirm the aging characteristic
3) Compare to the prior test data

This study
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Fig. 1. Structure of winding type battery
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Fig. 2. Structure of stacking type battery
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Table 2. Performance test result

N Working Temperature Voltage decrease
© time [%] [°C] (end) [%]
1 103.7 66 355
2 108.0 65.8 36.1
3 108.2 63.8 35.5
4 108.2 64.4 35.8
5 108.4 64.7 35.6
6 105.7 67.6 36.0
7 103.5 66 36.1
8 102.4 67.9 35.7
9 106.7 69.6 359
10 105.5 68.3 35.6
11 104.5 66.1 36.0
12 104.3 65.2 35.4
13 105.3 65.8 36.2
14 106.3 75 35.7

15 108.2 69.7 35.6

16 104.9 65.1 35.7
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