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A Study on the Bulletproof Test Standard for Body Armor
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Abstract This study examines the test methods for body armors in Korea and the United States and
presents the test standards for Korean body armor. The US military was conducting tests with various
fragments to figure out protective measures against high explosives and improvised explosive devices.
As part of these tests, conditioning is carried out considering various battlefields. There is also a
difference between the NIJ and the US military standards for tests that involve fragments. The details of
the present study on the bulletproof test standards derivation for the Korean body armor are as follows.
First, conditioning is performed by dividing it into tumbling, high-temperature treatment,
low-temperature treatment, accelerated aging, and seawater immersion. Second, for the protection
against fragments, the Vs test for FSP and RCC is performed. The pistol uses a 9mm bullet and measures
the Back Face Signature. The bullet velocity is applied equally to all samples by following the revised
NIJ mutatis mutandis, and a higher velocity is applied in IOTV than the one in the NIJ. Third, as a
technical requirement proposal, supplementary measures are proposed to apply detailed density to the

military requirements and to test body armor for women.
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P-BFS 53 22 AldHo] qlom, BEa e&2 7t
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and Back Face Signature Test) A8 Bt $7 &
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Table 1. Evolution of Body armor for USA
Timeline 1998 2007 2010 2016~ 2013~
OTV(IBA) IOTV Genl IOTV Genll IOTV GenVI SPCS
Design
without Plates : 8.4 Ib Total System : 15.09 Ib Total System : 15.69 lb| Total System : 15.5 Ib |Non Side Plate : 4.37 Ib
Weight Total system ora’ system - 5. [OTV with ESAPI and | IOTV with ESAPI and | SPCS with ESAPI and
N X X IOTV with ESAPI and i i K
(M size) (with SAPI) : ESABI : 31.00 Ib ESABI : ESABI : ESBI :
16.4 b T 31.69 b 315 b 18.35 Ib
9mm ball 9mm ball
Threat(s) 9m1£nC éaall 9m1£nC éaall RCC RCC 9m;r; I)ball
FSP FSP
Standard & CO/PD 00-02H FQ/PD 07-05B FQ/PD 07-05E FQ/PD 07-05G AR/PD 10-04E
™ TM 10-8470-208-24&P | TM 10-8470-208-10 TM 10-8470-208-10 TM 10-8470-215-10 TM 10-8470-209-10
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23 0= Y=o ¥H &

=2 1990¥ ] OTV(Outer Tactical Vest) FEf
o] WerE-g Jidste] dsieirt 200049 71E
OTVY EA™E HEASE I0TV(Improved Outer
Tactical Vest)& 7R&ste] Fstal ot o] A&7
o2 YRR FjAsto] 201649E I0TVE 447+
A WHAIA 91l et olet Eysto] Hx B4
i 59 &&= 7|E9 YeHEZ AP EFolE
7MElo] 7§ g2] SPCS(Soldier Plate Carrier System)x
gt Stk Table 12 "t WRHES] ZF A &
HAW-goll dish Azgt Aolct. el SPS(Soldier
Protection System) WOl TEP(Torso and Extremity
Protection) A|AE1Y] 7S EQste] Fstet RESH
£ Azt low, #+432 Fig. 13 ZoH9l

Transition Combat
Eye Protection (TGEP)

Ballistic Combat Shirt
Vital Torso Protection (VTP)

Ballistic Battie Belt (83)

Blast Pelvic Protector (BPP)
Fig. 1. Torso and Extremity Protection

3. gt O|=o| WELS Al
3.1 ool WEE AUy

St o EAEEE] gt WEAES SR+t
Z ‘KDS 8470-4003" ¥ o QAo what $=e¥5}m,
FSPO tigt Vsoit BFToll et BL, P-BFSE AIET
t}. WA Vsp2 MIL-STD-662F0] whet Exzo] 3744
2] glo] Cal. 22 FSPE AT 87462 560 m/s
olfolr, & ¢ Qo FA RHo= 7S A
Algtet. BL € P-BFS A8 NIJ Standard 0101.069]
7.8%0] wat AA5HH, NIJ Standard 0101.06 532
FAANY(EEDE AR A SFAE AAISHA
U2 wWEREo] dis] WERAES 3t g@E52
.357SIG AFET 44Magnum HFEORE A5

FAHQ] &2 Table 29 At} A X At}
H5, 95 293 G FRol F 02 AFs A
+ Fig. 291 &t} o] mf, &2y 7te] A2l= 7 &
#4 51 mm, 76 mm °FF OJAAIA AHASHH, gt I
H95 A Folls FHUIAE Fig. 33 Zo] 45}
o] 44mm °JYE T2 Il

Table 2. Test bullet & velocity of the Body Armor

Division Bullet Velocity Method
Cal.22 FSP 560 m/s Vso
Non
Conditioning 357 SIG 448 m/s
.44 Mag 436 m/s
P-BFS / BL
.357 SIG 430 m/s
Conditioned
.44 Mag 408 m/s

Acceptable zone for shots #1, #2, and #3
(minimum shol-lo-edge difance to
minimurn shot-to-edige distance +19 mm
from edge of panel).

Clrcle defining the maximum

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

(100 mm [3.94 in] diameter).

Indicates zone where no addifienal
shots shall be faken.

bulket line
of flight

[N

reference __|
point

reference

i
1
i
. 1
point AN
i
— !
BFS

maximum
indentation

! backing
i B
material

After Impact

Fig. 3. Examples of BFS measurements(2]
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Mzt SPCS AR 1#stedrt. 10TV GEN =
‘FQ/PD-07-05G" 2ol <Aste] A5t [10],
SPCSE ‘AR/PD 10-04F A1¥ #4< wE&cH11]. ¥
A I0TV AlgellAe ohadt dFyto] thofA AlFgtcs.
el A SFHEd= oE2A FSP Yok
RCC(Right Circular Cylinder) TS ARE3lo] AJY
Sk ERE 0L, 455 ZHoflA9] Vsor AIESHY, X4
A Fole AES e Z442He] Belo mEtA] 8
TEE sl e ol FYEHE APAE A4S 8
£o| tt27] glEo g AlgHth £3] 16 grain RCCY
7% I2A Y A2A g, 7MELSAHS STt T
T AHEE APttt EFE 9mm HEEES AR
VsoZt Vo A8 $9s5t, Zteo] wet ArAgit
IOTVY A% 9 Q7EEE 8P 2|51H Table 3
9 Table 49} Zt}

Table 3. IOTV Fragmentation protection & minimum Vsg

eyt Vso, Dry, 0O Vso, Wet, 0 | Vs, Dry, 45
Projectile degree, degree, degree,
ft/s(m/s) ft/s(m/s) ft/s(m/s)
Base vest assembly, groin, collar, lower back and deltoid protector
2 gr. RCC 2710(826) 2575(785) 2800(853)
4 gr. RCC 2400(732) 2300(701) 2460(750)
16 gr. RCC 2050(625) 1920(585) 2080(634)
64 gr. RCC 1660(506) 1610(491) 1660(506)
16 gr. RCC’ 2000(610) - -
16 gr. RCC” 1900(579) - -
17 gr. FSP 1850(564) - -
Yoke (with base)
2 gr. RCC 3080(939) 3000(914) 3350(1021)
4 gr. RCC 2700823) | 2550(777) | 2800(853)
16 gr. RCC 2280(695) 2150(655) 2330(710)
64 gr. RCC 1800(549) 1700(518) 1900(579)
17 gr. FSP 2170(661) - -
Yoke (without base)
17 gr. FSP 1120(661) - -
* After hot and cold temperatures, accelerated aging
** After POL
Table 4. IOTV Handgun protection & minimum Vso & Vo
Vso, Vso, 0430 Deformation
Projectile 0 degree, degree, (mm)
ft/s(m/s) ft/s(m/s)
gty | 1526es) | 1400627) 440

O 2 SPCS AlolA: dhua Aol tisiA
A3, 3R [OTVORE o2 7 FSPRt ARgate] Al
et ole AFstE BHog dd Ao 44
o] WigE ZeE Amdrh 4= 9 I+ F AHHL
I0TVe} &dotil, AFE] et AldE 10TV} 59
Sttt Table 5= @hHo| Higt &&= 9 95202 et
il

Table 5. SPCS Fragmentation protection & minimum

Vso
Vso, Dry, 0 Vso, Wet, O Vso, Dry, 45
Fragment
Projectile degree, degree, degree,
ft/s(m/s) ft/s(m/s) ft/s(m/s)
17 gr. FSP 1850(564) 1720(524) 1880(573)
17 gr. FSP’ 1800(549) - -
17 gr. FSP” 1700(518) - -
* After hot and cold temperatures, accelerated aging
** After POL

A FES AnEH ARAEL d5(3% B3t

EE, 0.5% 93t vls SR 7499 =0l IS
o] &s|(g=HllA 24 100 mm ©Jsh) 2 & =s
st 24A7Fst AT Je 45 T 1082 4
ZAIY I2A8= 2% (68.3 ~ 73.9) TolA 6A1%E
Ao, A2 2% (-51.1 ~ -56.7) TollA 64
b ARt 7RSS ASTM D 1149 #4E& 4
5 Aste] =3sk=t], & 72A17F B9t 40 €O 2%
9} 24 50 ppm2] LEZAH LEAZI} |AAA
POL(Petroleum, Oil, and Lubricant)2 Z}2-2] AFEj
oAl 4A17F Bt =3gsiTt. o]} T2 HE AL
=g o]F 60 ool AEE d=Egirt

AF7H] 2=t vl=o] AR S v wotH e
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274 9 A nEjste] AlEHE] A8 2

>
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= YEE SEAY 7IE e

B oA 3golA) TR T} vlae] wekd
He Brle sage] A%k WA A %
Hg 8% 9 9% 7128 Adsa 20 7é

i)

399



5111‘
2
£
)
ﬁl‘.
;

[
X
2
[3%]
[\
)
)
-
o
(3]
(]
[\ %]
—

4.1 Xz
el BYHE BHHS SAshe A B
A2l o) g Aow TR BAH L 27t

Azol seste, 989, 1.eAe, AL, s,
AR sl S, GRS
Fol ol WEEo] ARKY ol wet w3}
P I e B e
olth. THRcshARL B FteTE Be B 2
o wmste] A7 TRssie theos LEA:
479 B4 9S40 Qo) 543t @IS 59
£ - TRT AN A el WY Sl W
FRoz Seldetel AAES Tefstel Ao,
Soll shshs A9olE Fedse SAT 4 9
3 Zolet. mgoz sieAst PHEe 4
3} Aol @, AR A 28 K4S Tt 3

) ol
j{‘mj;”
o]ill‘l

i)

ol

K
=

HEY AIE9¥2 NIJ StandardE 8510 345}
3, T2AFT A2AR, A, 7SS
FQ/PD-07-05G &< +8&3to] 3gich. 44
HiHof| gis] H2lslH Table 67 ZoH, 71& 379
710l 12, AL, A, 7MEFHAES 1R o]

.

I

Table 6. Method & Conditions of the Conditioning

Division Method Conditions Standard
Non . _ _
Conditioning Ambent
0,
Tumbling 65C, R.H. 80%, 5rpm, o
10d
Hot temp. 08.3~73.9€, @3
6h
Cold temp. _51'1%_}?6‘70 -
Conditioned
3% sodium &
Sea water 0.5% magnesium, @®
24h
40T, 50 per hundred
Acclel'erated million of ozone, ®
aging 72h
Note. @ NIJ Standard 0101.06, @ FQ/PD-07-05G,
(3 AR/PD 10-04E, @ ASTM D 1149

m

OHHL Cal 22 FSPE ARERE whH oot
357 Slg 44 Mag dFEe] H3545E a5kl 9
o} WA TR Voo S5, dRtHog AMgsh=
Cal. 22 FSPot < HEHIAY F2FEE(ED
Improvised Explosive Device)Z 213t Y& HARSH
RCColl Wt AldS 3T FR7} QUeH12]. o s
AFTHE THHPS S5 Imm TEREE AHESH=
A& AR 1 olf+= 357 SIGY A$ NI
Standard 0101.07 Draftoll A% ARERIE7} W2 &3t
02 9mmZ HAFI 1o, NIJ Standard 0108.01,
FQ/PD-07-05G, AR/PD 10-04F 7ZolA % o]& Ak
&t Q7] wZoltt. ©&2 P EE NJE &85
A AR} 1A A2 AR BF T &
Stil £h= NJET %2 I0TVOlA Agshe £=5
283ttt

NIJ HIAZ9] .44 Magnum B2 AJA)Zl o]+
NIJellA vl= W F71Akae] tfe|shr] sl =71t ©s
o7 Fo] sz Ao = guvt gls AeR
TAs7] gio|tt. AdH02 44 Magnume] FHE
o] AAl Ao v = FFol BsiA= F7HAIR ]
L Qslth= A ATE 9lom(13], .44 Magnum ¥
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Magnume]l thet A2 84512 Far Sk, vl A
I 9 A AFETA IEH 9mm AT ¢
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49 HAgt 3Pt 7hssirta BaEa §l7] wiEd
£ FolAE At olE £8oto] WEsE S 49T
497t SitH4]l. 22 ©@EE &I Az N
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Table 7. Fragmentation protection & minimum Vso

Fragment Vso, Dry, 0 | Vso, Wet, O | Vso, Dry, 45
Projectile degree degree degree

2 gr. RCC 826 m/s 785 m/s 853 m/s
4 gr. RCC 732 m/s 701 m/s 750 m/s
16 gr. RCC 625 m/s 585 m/s 634 m/s
64 gr. RCC 506 m/s 491 m/s 506 m/s
16 gr. RCC’ 610 m/s - -

17 gr. FSP 564 m/s 524 m/s 573 m/s
17 gr. FSP' 549 m/s - -

* After hot and cold temperatures, accelerated aging

Table 8. Handgun protection & minimum Vso & Vo

3 Vso, .
Projectile Vso, 0&30&45 Deformation
0 degree ) (mm)
egree
9mm,
124 gr. FMJ 465 m/s 427 m/s 44.0
* 6 shots, shot location and method according to NIJ
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