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Abstract In this study, the shelf-life of rubber CBRN materials was predicted using tensile strength test
results. Unlike other fields, including ASRP, no studies have been conducted on the shelf-life of
protective clothing, which is one of the most important items in CSRP. Therefore, in this study, the
shelf-lives of gloves and footwear-covers were predicted using tensile strength test results performed in
DTaQ from 2007 to 2021. Shelf- life predictions were made by organizing tensile strength values by
storage period and performing regression analysis. In addition, the lower limits of prediction intervals
were used to predict shelf-lives using stricter standards. As a result of regression analysis, the shelf-life
of gloves was predicted to be about 57 years, and those of the upper and sole of footwear-covers were
predicted to be 115 and 721 years, respectively. Shelf-lives based on lower limits of prediction intervals
were lower, and shelf-lives predicted by the two methods were similarly derived for the upper
footwear-cover, for which the correlation between storage period and tensile strength was
straightforward. Based on actual data, this study is the first to predict the shelf-life of rubber CBRN
materials and should contribute to setting future shelf-life standards for rubber materials.
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Fig. 1. Chemical Structure of Butyl Rubber[3]
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Table 1. Result of Glove's Regression Analysis
(Tensile Strength vs Storage Period)

Multiple R 0.327
R Square 0.107
Significance F 0.000597
Shelf-Life Coefficient -0.164
Observations 107
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Multiple R 0.535
R Square 0.286
Significance F 0.57x 10" 12
Shelf-Life Coefficient -0.0890
Observations 140
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Table 3. Result of Sole Part of Footwear-Cover's

Regression Analysis(Tensile Strength vs
Storage Period)

Multiple R 0.0747

R Square 0.00559
Significance F 0.380

Shelf-Life Coefficient -0.00841
Observations 140
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Table 4. Expected Shelf-Life of Rubber CBRN Materials
Derived From Regression Analysis and
Prediction Interval

Expected Shelf-Life (yrs)
RE* 95 % PI**
Glove set 57 16
Footwear- Upper 115 102
cover Sole 721 N/A
* Regression Equation
** Prediction Interval
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