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A Study on the Effect of Salt Water Conditioning on Bulletproof
Performance of Body Armor
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Abstract This study was conducted to identify the environmental factors affecting bulletproof performance.
The operational environment of the Korea Marine Corps or the South Korean Navy is related to
seawater. Moreover, an examination of the bulletproof test standards of the Korean military showed that
only freshwater was considered for environmental conditioning. The bulletproof performance in various
environmental conditions needs to be demonstrated to improve the survivability of military personnel.
Therefore, in this study, the effect of salt water conditioning on the bulletproof performance of
bulletproof vests was examined. Body armor and buoyancy body armor stored in the military were
selected as samples for the test, and the test results were analyzed through a t-test. Penetration or
excessive deformation of the back surface occurred in five of the eight samples treated with seawater.
This means that the protection performance deteriorated due to seawater conditioning. Next, a t-test
was conducted by dividing the buoyancy body armor into seawater-treated and untreated groups. A
t-test comparing the seawater-treated and untreated groups of buoyancy body armor showed a significant
difference in the protective performance, indicating that seawater conditioning can significantly
deteriorate the protective performance of the buoyancy body armor. Therefore, the protective

performance of the buoyant body armor could have deteriorated due to seawater conditioning.
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Table 1. Ballistic First Article Test Matrix

Test

(Anglo) 2 A 16 64 17 9
Vso (0°) 18 1S 1S 1S 1S .
Dry 1Y 1Y 1Y 1Y 2Y
Vso (0°) 18 1S 1S 18 2
Wet 1Y 1Y 1Y 1Y
Vso (45°) 1S 1S 1S 18
Dry 1Y 1Y 1Y 1Y
Vso (0°)
Hot 1S
Vs (0°)
Cold 1S
Vso (0°)
Age 1S
Vso POL
Qil (09 1S
Vso POL
JP-8 (0° 1S
Vo 118
. 18 18 1S 18
Vi/Ve, (0%) 1Y 1Y 1Y 1Y
. 18 1S 1S 18
Ve/ Vs, (459 v v v v
"RCC/ " FSP /" 9mm FMJ

S : Shoot pack / Y : Yoke pack
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Table 2. Data sheet example

e : BFS’
Sample No. Division Bullet Velocity Depth
0-0 Body 1 44 Magnum| 000.00 | 00.00
Armor
Buoyancy
0O-O Body Ca;l, 22 000.00 Vso
SP
Armor

* BFS : Backface Signature
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Table 3. Test of Result(Body Armor)

Table 4. Test of Result(Buoyancy Body Armor)

Sample No. Vso Conditioning Group
2-1 470.32 Sea water 1
2-2 484.72 Sea water 1
2-3 485.39 Sea water 1
2-4 494.04 Sea water 1
2-5 495.62 Water 2
2-6 522.22 Water 2
2-7 518.05 - 2
2-8 534.46 - 2

Table 5. t-test results for bullet velocity

o Veloctty Division Conditioning
ample No. (m/s) BES Depth Acceptance Sea water Water / None
448.04 38.47 Ave. 483.62 517.59
-1 ﬁg;g gggz Pass Dispersion 96.60 262.98
444,00 38.99 Correlation coefficient 0.997
1-2 441.52 44.38 Fail p-value 0.002
435.62 44.66
444.36 36.68
1-3 443,55 49.42 Fail 43 A4
437.90 41.02
443.22 37.85 4187 42780 2NE EHE ¥HRe dedels
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o 7 2N AARAL TR Pekue] B
1-5 22(1)22 Pefsfgf;;ion Fail Bk nEfsfof & AolH, & WekE-S 2J3tol Slo]
e 530 A B Wt 55 $gdfoF & Zolth
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