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A Study on the Difference in Bulletproof Performance of Body
Armor According to the Manufacturer of the Test Projectile and the
Location of the Impact Point
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Abstract This study was conducted to confirm the difference in performance between ammunition
manufacturers and the difference in the bulletproof performance of body armor according to the
location of the impact point in the bulletproof test of body armor. The samples for verifying the
difference in performance between ammunition manufacturers were four sets of army multi-purpose
bulletproof vest typeI in storage. After the bulletproof test, BFS was analyzed using a t-test. In addition,
ANOVA analysis was performed to verify the difference in bulletproof performance according to the
location of the impact point. The test data used the acceptance test results of body armor manufactured
in OO and AA years. The results of this study are as follows. First, a t-test was conducted for BFS to
compare the performance differences between manufacturers of .44 Magnum ammunition. The
bulletproof performance was the same regardless of the bullet manufacturers. Second, ANOVA analysis
was performed to compare the bulletproof performance according to the location of the impact point.
.44 Magnum and .357 SIG ammunition were fired at OO year body armor and AA years body armor.
The BFS per impact point was identical for both types of ammunition. This study verified the difference
in bulletproof performance between the manufacturers of the test ammunition, which has been
discussed in the bulletproof test, according to the location of the impact point of the bulletproof vest.

Thus, it lays the foundation for soldiers to wear bulletproof vests safely.
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Table 1. Sample classification

Division Speer Remington
S Front Rear
M Rear Front
L Front Rear
XL Rear Front

thgo & gzby 9170 T Bt Aol A
7] 98] 00T AAY ARE]0] 28] o] E&H
HEES] A 73234’ Hlol8 & ARE-SHAATH —rﬂ‘/]'a}
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Acceptable zone for shots #1, #2, and #3
(minim: um shot-to-edge distance to
minimum shcr—m—edge distance +19 mm
from edge of panel).

Circle defining the maximum

spread of shofs #4, #5, and #6

(100 mm [3.94 in] diameter).

Indicates zone where no
shots shall be taken.
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Table 2. Data set(Velocity, BFS) (Table 5). w=tA A37Hd 12 71245t
Division #1 #2 #3
44 Mag 20 20 20 Table 4. t-test results for bullet velocity
OO Year
357 SIG 20 20 20 Division Speer Remington
44 M 1 1 1
AA Year 28 ? ? ? Avg. 43561 437.74
.357 SIG 20 20 20 Dispersion 10.05 22.16
t-value -1.183
p-value 0.262
£ AFoME A& 271A] At B4 wet thEe
A7/HIE sl
Table 5. t-test results for P-BFS
(E_‘;Lﬂ_/g 1. .44 Magnum Q—O]:Q] X-]]Z/\]_oﬂ 1]:]-33_ % Division Speer Remington
oFe] Aol Zolsk A Aolct. e - =0
Dispersion 9.43 9.58
A7Hd 2. RHES] 7 SRR 1X(of whet Wit A tvalue 0322
59] Xpol7} EAE Aolct p-value 0.754
4.2 BEE QUX(0] e YEtds Hlw
Z47
4. A7 2 OOY Wekeol Suuy 43 vl A58 U]
of g el BUA slle Al wsel Aols
EfOFO| R|ZA} 7t M= H|d :
4.1 .44 Magnum o] HIZAR ZH &S Hlw ANOVA(Analysis of Variance) ¥4 53f ¥|ws] &
o= NTSOlA a3t WAl 23] Sy dth WA 44 Magnum HFS ARSTH A9
A= Table 33 2t ANOVA B4 Z7} 7 Bh2bd 71 Bh0] Q.ojulst 2o
= UEA] gof 22 {fARE ZoE ERlEint
Table 3. NTS test results (12 rounds raw data) (Table 6). °o]o]A THWEX| o] T3t ANOVA B4
Manu Lo Velo BFS Manu Lo Velo BFS Q/\]—E‘)j 733!,}— zr E]-x]—ZUJ % :F’):‘— ‘—Oca’ Z—-"] v"]n] ks X}_O]
factory| cation | city factory| cation | city = 1,].]5].1,].1 OPqu_(Table 7)
S 1 |436.17| 34.40 R 1 |441.35| 33.40
S 2 436.17| 33.20 R 2 438.30 | 32.90 .
S 3 Tama w20l & 3 44287 35.70 Table 6. ANOVA results for bullet velocity (44 Mag)
S 1 431.90 | 31.60 R 1 |439.83| 34.10 Division #1 # #3
s 2 ]439.83|33.60 | R 2 |442557| 39.90 Avg. 0472 | 42723 | 42834
S 3 |435.25| 31.10 R 3 |443.18| 32.10 Dispersion 238.23 193.34 137.35
S 1 434.95| 31.40 R 1 435.86 | 30.80 F 0.363
S 2 438.00| 33.20 R 2 |432.51| 34.20 F Crit 3.159
S 3 |437.69| 36.80 R 3 |427.33| 31.30 p-value 0.697
S 1 429.16| 28.20 R 1 437.08 | 31.50
S 2 440.13 | 26.80 R 2 435.25| 27.00
S 3 434.64 | 34.10 R 3 436.78 | 32.00 Table 7. ANOVA results for P-BFS (44 Mag)
Division #1 #2 #3
B N . Dispersion 5.38 4.26 2.96
‘?4‘6]1 Zﬂ}—/\]'ﬂaa o= ]'t ijé'é‘ T_“O]'(ﬁr/} t- 737(3 ﬁE F 0.226
I} ZF A 2AL e 2R0] {ojw|gt Aol= yEhA] &F F Crit 3.159
of &2 FARRE 2o ZRIE|QItK(Table 4). ©]oiA] p-value 0.7
SREFA] o -2 AN F 2 AR 5
AP Foluleh Aol= YERA] got ' Al 2A tho & 357 SIG ©oRE AREEH AIES] ANOVA
e 5ol Aol FAGH b A0 Yt 4 A 7 ey 7 we] felula Aol Uent
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Table 11. ANOVA results for P-BFS (.44 Mag)

2 R 8 N 2] fejuiRt AfelE HEA] Division #1 #2 #3
QtHTable 9). Avg, 3735 | 3640 | 3589
Dispersion 3.70 6.27 3.24
) F 2.372
Table 8. ANOVA results for bullet velocity (.357 SIG) — 3.168
Division #1 #2 #3 p-value 0.103
Avg. 442.43 442.51 444.07
Dispersion 145.84 115.55 120.52
F 0.135 Table 12. ANOVA results for bullet velocity (.357 SIG)
F Crit 5.159 Division #1 ) )
p-value 0.874 Avs. 44181 | 44286 | 440.71
Dispersion 115.28 95.77 97.22
F 0.203
Table 9. ANOVA results for P-BFS (357 SIG) E— T
Division #1 #2 #3 p-value 0.817
Avg. 26.56 26.69 27.31
Dispersion 2.58 2.15 2.41
F 1355 Table 13. ANOVA results for P-BFS (357 SIG)
F Crit 3.159 Division #1 #2 #3
pvalue 0.266 Ave, 2880 | 2926 | 27.92
Dispersion 3.73 4.70 2.80
B A7 ATy 54 Aw PAHRe) werEg gt — —
_ _ _ _ rit .
= ofx)7t Q719 AAY HEHES] SHEY £X& F7t p-value 0.111
2 81 GFeh B4 kA O0dE WEHE vt
A2 g2 YRof wE g 7R9] ZolE ANOVA
B4 59 vttt .44 Magnum BHFS ARESH 5. A=
ANOVA £4 23} 7} 92h4 7k 49 .ou]ah Zjo] ST
© UEhHA] fdob &2 RARE Aoz ZlHgloH B o7 wlea]e FAo|A R3] A|7|Ho] g
(Table 10), ¥HHAFA0 djet ANOVA 245 AAE 4y Magnum BHE9] A ZA} 7F A% Zjo] oj:o} viet
A3 7 g ‘:'é TG 7] Fomlt Alol= UEt mo) glabgo] 2 AL 2jo] ojio]| tiat A 512
WA SktK(Table 11). s7] Al FPE Q. 2 AFE o APALE 1F
357 SIG ©oFa ARSRF ANOVA 24 A3t 2+ & 5103 sl de mareldon el 9 g2 9|7} uf
50 Fovlet Aols YEUA] oot B52 B grmo] wpergio) ojnet ke mx=x|2 nlelEs
AR A0 HelFgion] (Table 12), 4 B2 B 5 gy
HHY 719 Fou|Et Role YEhtA] AtthTable olZ o8] 2714 ATIIAS 2Tstglon] AR M
13). WA OOET AAE RS 27K Al 250l 1o p=a1y] o8] A7 20l 9 ohEa wieps 9
A 2 Aol whE gl Aol WA & gwio) i8] p-BES AJFS AlAEk @cﬂt‘g—ag AT -
grore AF7Hd 2= 714l AR B3] o2 BA3). 1:]»-3 M 25
AS37] Yol O0dT AAYE AxH —3——4 A
Table 10. ANOVA results for bullet velocity (44 Mag) 3 A7 Go]H2 AR2slo] ANOVA 2AL E3) o=
a = b E=1re)
Division #1 #2 #3 _Ejkj‘é]—gi]:}-
Ave. 426.05 | 425.73 | 424.34 B ojLo] ATl .
Dispersion 210.66 | 247.54 | 246.51 = A7 Eﬂr‘; E} 2. 3, 44 Magnum
F 0.067 =Ho] A RAF 2F 85 Aol AL Aol HHFA| O] o
F Crit 3.168 T -HAS AR A, 7 e SHAE 19 BA
palue 0955 29l frojulet Aol tehiA] o} & AFA] Hhe
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