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Abstract This study analyzed the effect of environmental treatment of body armor on its bulletproof
properties. For the analysis, the bulletproof test results of military body armor were evaluated, keeping
in mind the relevant standards. A research hypothesis was established that if the degree of rear
deformation of the body armor with environmental treatment was similar to that of the body armor
without environmental treatment, it would imply that there would be a decrease in performance due to
the environmental treatment of the body armor. The bullet velocity and rear deformation values of the
test results using 44 magnum bullets and 357 SIG bullets used in the bulletproof body armor test were
compared, and the results were analyzed through a t-test. The results were as follows: First, the t-test
results for bullet speed showed that there was a difference in speed between both bullet types. This
means that the aging caused by environmental treatment was applied to the charcoal. Next, the results
of the t-test on the amount of rear deformation for each bullet type showed that there was a difference
in the degree of rear deformation caused by the 44 magnum bullet, but no difference in the degree of
rear deformation caused by the 357 SIG bullet due to environmental treatment. These results indicate
that the impact of environmental treatment of body armor on its bulletproof properties is different for
each type of bullet. In addition, it implies that the bulletproof performance of the body armor against
bullets with a high energy content can be affected more by the projectile speed than by the effects of
aging.
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Table 1. Comparison of bullets for bulletproof testing

Division 357 Sig 44 Magnum
Shape =
=
Texture FMJ SJHP
Mass 8.1g 15.6g
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Table 2. Velocity by type of ammunition according
to environmental treatment

Bullet New Conditioned DECHEERE
Rate
357 Sig 448 m/s 430 m/s 96.0%
44 Magnum 436 m/s 408 m/s 93.6%
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where, m denotes bullet mass, v denotes velocity
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Table 3. Kinetic energy by bullet type

Bullet New Conditioned LRIz
Rate
357 Sig 813 ] 749 ] 92.1%
44 Magnum 1,483 ] 1,298 J 87.6%
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Table 4. Data sheet example

Degree | Conditioning Bullet Velocit BFS”
v Depth
O0-0 O Sig 000 OO
O0-0 X Magnum 000 (e]@)
1) BFS : Backface Signature
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Table 5. t-test results for bullet velocity

44 Magnum 357 SIG
Division D
Con New Con New
Avg. 000 000 000 000
Dispersion (0]) (0)0) (0)0) (0]
c.c? 0.055 0.183
p-value 0.000 0.000
1) Conditioned

2) C.C : Correlation coefficient
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Table 6. t-test result for BFS

44 Magnum 357 SIG
Division
Con New Con New
Avg. (0]0] (0]e] ole) ole}
Dispersion O O O @)
C.C 0.584 -0.117
p-value 0.000 0.292
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