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A Study on Improvement of Ballistic Testing Method for
Combat Helmet
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ABSTRACT

Purpose: Although the development of bulletproof helmets continues to be carried out, little has been improved
in testing methods. Therefore, in this study, we studied the improvement of the test method of the domestic
bulletproof helmet.

Methods: The causes of head damage in the battlefield and the trends of bulletproof helmet development
in developed countries were analyzed. In addition, improvements were derived by comparing the test methods
of bulletproof helmet in Korea and the United States.

Results: The results of the improvement by comparing the test methods of bulletproof helmet in Korea and
the United States are as follows First, it is an addition to the scope of environmental treatment. Second,
it is an addition to the level of protection. Third, the addition of the level of protection by impact.
Conclusion: This study considered testing methods to prevent head injuries to shocks that cannot be identified
by conventional methods. In addition, it considered testing methods for various threats by improving protection

performance to advanced countries' levels.
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A HEAR S HF A A9 vt e 5o shio g Y R -’E*J% WA st7] 91k da Agulolnh. S-2uet
o A1 el e 1997dE oF 7zt /pEE QLo 2004 dFE HEstE o] AA7FA] & Foll vk A1F W
g3yl n)ito] B3 PASGT(Personal Armor System for Ground Troops) @# Xt} 400 g 7P SL3k =3
B es 74 & AeS pEEATh

= 80 tiell PASGT &S 7/fEste] E&afigken dxe 379 PASGT WM Aeo] /Fd

ACH(Advanced Combat Hel met)g]r ECH(Enhanced Combat Helmet), 12]3l FAST(Future Assault Shell
Technology) @l o= W] il Qivk. &t v|=rg WX Ax=ro] BA-shal ol WadHl S 4 sl Wehd
5o Y, o Sl H&%o‘:‘ AT, Aol T T8 54 5= de] IFH L Ak, AAEY,
2018). o= A Weraule] gso] el uheh WA W BERE vhekeiAla A H L vk

S w9 213 el St KDS 8470-40010] whet WEA S Fastal gtk o] wat oA A A]
3l e ASS AR ENESP : Fragment Simulating Penetrator)S W3.817] 93k €224, o] 545 S N
ol A 19861l A E MIL-H-44099A 1#23 £-83 2ot} o]= g e dHlo] Asol nlal] Aol
ek A e f AEdTTL B3 AR S ‘1}%3% Axtet & 5 AHFSE, $53, W53}, 2018). FIIAA
o] s e o] dE vk AEALAAR] e Mk g oof sh, T AlE

aek. AR ol A e ekl g At Al

Wl SRHERS ARESE Vg A (RS EAL ?ﬂr%j—i}
(FEoFE gl AlE) o9l E 9mm AFES ARESE $HAY A FWH(P-BES © Perforation and Back
Face Signature Test, #&°] ¥#] gotof 3 28 Futd 59 37| &
= A F7HE AR 5}9\5\‘:}. Tgk FHle] 559 (H/2/ /587 EDel o
Circular Cylinders, ¥}# %t} Rodriguez-Millan, M. et. al.(2014)&
AFE dullo] 34 AIES A7) 913 FSP 3 FMJ(Full-Metal
Jacket, T7E|9w 9 HEEHE AREst] SAATS T8t #3 84 2IS AASSIT L, Y. Q. Li, X G,
Gao, X. L.(2015)= BHE &gl 2T
Deformation)ol] #ate] A3}151T) o] &2
&, 7} Wstel] w2 BFD grell &bol7} EA)8bH, BED #4& A9

3 B3 o] wAs 49 BFDE 717t AS4E A4 yepdtia ‘S}Cﬁr/} Stone, R(2013)° m] &
%7} (DOT&E : Director, Operational Test and Evaluation)o] ejgt wetdlsl Ajgvlwe] A4S gels}
o 2 2% AAAIRI(FAT ¢ First Article Testing)oll 232 F31om, AubAdl 90% A= % 53 4% &
F2 (AQL: Acceptance Quality Limit)olAde] ZESFZEAF(LAT : Lot Acceptance Testing)¥ %
(RTP : Resistance To Penetration) .71 tis] 9A7-3}3it).
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2.2.1 NIJ Standard

NIJ(National Institute of Justice): H]
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01062 WEH9, 01088 eksalol thah F2oleh, olslol A 5 Tkt 7ol EAISARE 2 Aol
= g gEael e AETAS dEH o nnsl2 Bi QUASE NI Standard= 7 5FE Level
2 FRe, ATl B YSFEE WA 032, £FTe e YEFEL M olo FRekm vk Aha
A2 o] %0121 fed B Flexible) 1915 il 2% 45 Sitol glonl, e ) AISke weiwe 24 1)
B gy & odgel Qg FAEe )

Table 1. Compare of NIJ Standard

Type Level NIJ Standard NIJ Standard NIJ Standard NIJ Standard
P 0106.01(Helmet) 0108.01(Material) 0101.06(Armor) 0101.06(Plate)
: 22 LR-38 22 LR-38 ~ ~
(320 m/s) (320 m/s)
A 9mm Ball 9mm Ball 9mm Ball B
Hand (332 m/s) (332 m/s) (355 m/s)
gun I 9mm Ball 9mm Ball 9mm Ball B
(358 m/s) (358 m/s) (379 m/s)
A _ 9mm Ball .44Mag JHP B
(426 m/s) (436 m/s)
o _ 7.62mm M80 B 7.62mm M80
(838 m/s) (847 m/s)
Rifle
v _ Cal.30 AP B Cal.30 AP

(868 m/s) (878 m/s)
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2.2.2 MIL-STD-662

‘MIL-STD-XXX'+= Military Standards®] 2fAF= v|=r =bAdo] A ste] Algslal Qe AN A4S &
3, B4 ‘MIL-STD-" T+ ‘MIL-SPEC ¢o]gka #]3 3t} STD Hol| B+ ‘XxXX'& #d7]-#}- 7] 5
ol wel Mz e P, AYE 5 ARE duplo] Ho 24 Hrk, MIL-STD-662F% 477 gl t3 &

& 0TS, 5924 A e sE AAsker gl Ak ), S 233 gl
H

%, 5 o
A%& AlFFTHMIL-STD-662F). 53] Wt SHAS (V)5 Altsl7] ek WeA g dap7t A s
Standard®} MIL-STD-6622] #}o]i= MIL-STD-662 2] Vso& Alatsla gl 23S w31 9l bt
Standard 0101.06 7142 $HMH(P-BFS)e tigk A sAId o] F7kE 0] itk Aojtt o]
Fo g g ool gt 27X s Zojgt & 4 Aok

2.2,.3 STANAG 2920

STANAGS ‘Standardization Agreement’®] 2FAF2 NATO oA 74U 719 Au| S0 et T2 A~ TEA
A, &0 2 21 55 71Eska Ik ZF NATO 39572 STANAGS BlEskal A= U] A} 2oF A-8-38far 9lo.
H, 35 I IARSES v FdTel] A%, Aol Thsstes 535} dhel B4 o] slth STANAG 29209
A& ‘Ballistic Test Method for Personal Armour Materials and Combat Clothing’ 2.2 7§21 W3 9 e
Aol digk AFo)Fo B 55 SA] 93 A 5422 FTHSTANAG 2920). MIL-STD-6629F2] #}o]
& CP(FHE) 9k PP(W]¥HE) Atol o] WhA} Bh8E o= 9 Ha1/H A gheo] W 9]olo|w, FSPO] qtA 0] Kt} Ali-3}a}o]
AA = o] A

2.2.4 7|e} 27k A i

%< ‘HOSDB Body Armor Standards'& AHE3FIL 9low 7719 Level® 45 o] Qith AMEE & €3S
9mm HEE3} 357 vj1d, 5.56mm BEE, 7.62mm BEE, 2 12gauge o2 NIJ 123 A8 59
7% ‘VPAM BRV 2009’2 Abg-ata 9lom 14709 Level & FAE o] it} AF& &= 817]%= 22 77 ~ 14.5mm
2 PAEe) glom, 7.62x39mm, 7.62x54R 5o AAT ggle] et WEATX FAst vk Aok=
‘GOST R 50744-95'& AH&3tar 912, Makarov(9mm, 7.62mm) ~ Dragunnov(7.62mm) A2 AZ714] 9] W
Ao FAS A Qo) B FAd = AKAY B g3k eSS Takskal Q) 228 ‘GA 141-2010'S AR5}
I g9lom & 6719 Level®Z TAES )

2.3 = edvle] Wy 9

v 22} 474 M1 EE ARSIt o] & tiAlslr] $18] 19759 3H A5 Adf-(Aramid fiber)E o]
gk PASGT &Hl& 7dksto] &-<galigttt. o5 PASGT @HlS tiAlet7] 918l 7| Satelx+= ACH @HlS 7ldste]
gst7] AFSFR o, o]F LWH(Light Weight Helmet) &2 dftolA, MICHModular Integrated
Communications Helmet) @& 55520l A 9 Fol ity o= ECH @H3} FAST @ulo] 7o
dFFelA & Fol Ank v=e] EEH B abg 2 Table 29F #tHMortlock, 2017).
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Table 2. Evolution of Combat Helmet for USA

Timeline 1943 1980 2005 2010 2012
M1 Steel Pot PASGT ACH FAST ECH

Helmet Design

Helmet Hadfield Steel Aramid Fiber
Materials Fabric (Kevlar) Improved Kevlar UHMWPE UHMWPE
Helmet FSP FSP FSP
Threat(s) FSp FSP 9mm ball 9mm ball 9mm ball
RCC RCC Small arms

Table 22 Aw R W wjio] Whetalall A= 2 (Stee)oll A 73t 28} ~El(FRP : Fiber glass reinforced plas-
tic) &%, 12]aL dto] He]=(HYBRID) =& Aldo] MAlste] st o]« AdFstel et s s 918 #154
o7 AAE N 21 Yes 9HoR WolFE Atdlet & 4 9lvh. PASGT 9, ACH &, LWH & o
MICH &9l AlEe A/E /\}%3},\,\__ . o= UHMWPE(Ultra high molecular weight polyethylene)=}
Carbon fiberZ £33 alo] B2]=(HYBRID) 7]®¥< ARl Qv 2 Ao da) £8591 v=e] ACH 3
s AR AuEazt g

3. B3} m)e] uhekasl Ay

3.1 gF=to] HiEkdyl A|g vy

SEvkete] AF werdEle] gigk WEAIEE SrA KDS 8470-4001f whel aE AL gleh o W
& g tgk Vool 609.6 m/s oldelH, (20 T)FF A(-32 C)ellA 242k 24213 A2l 5 A4S 118
g}, o= Hadh upel o] w=re] MIL-H-44099A %Z%g =8ate] &3k o= Aotk A A= Al
o FHE 9] SSFAEFE D)ok 4719 SHEEHE0°), 25(90°), FH(180°), $-F(270°) 0.5 T-E-3}o]
7 91719 FAAAAM AE 100 mme] & 18] 1 IHToﬂ AHAEE o] of, | 7he] A= # 4 4 cm ol
o] ¥ofof 3k, Vo MIL-STD-662F0] 2]3te] Ab&gch.
e Wedes STl Aol S T2 ARShE o f= 24k Tt A 5o AFdAbel o
& A0g A A erﬁdfﬂ oG APFEo] 59%= 7] Witolw @l wet xtol7h QIAIRE A gt
2 85% A7k whel ot FFow Uehty] wiitolrt. B kAo aeo]
Holl w2 A 7kl LA Wil Alghe Hlgow 44 s 9 AR
4%z

£ $AHoR A8t Jolth Llge) FARL AgaE ol 25

0;
O

42 4437 994 e 9 §E
Bl SRR AT L1g olste] she
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FHE 100%, 155mm EF A= 50%, 135mm E-eAE 77%, 30mm LEEHe oF 0% she] LA s 7]
oot of Wl oF 530 m/s ~ 620 m/s o] Fe] i £ 9| AE Al AP g0l 90% oo YERY] Wi
B

L& Werlee R AAsta gl

3.2 vl ACH 2% A3 ¥

ula ACH WeHlsl& AR/PD 10-02 #47 AR/PD 14-01 #4¢l 9JAste] Algeit}. AR/PD 10-02 7142
ACH, AR/PD 14-01 7712 ACH TTAIWHE ojvists] $dAe] 242 23 12, AL, 5 A5, 7T 3
7Hst A 672 FRET A 25 (20 £ 5.5 C, F5 (50 £ 20) %olA 24417F 4 A 2 ah,

ILA = 2% (71 £ 5.5) CoAlA 2447 H2], ALAE= 2% (-51 £ 5.5) CollA] 2427t Al s}, 247} 817
A AAE dule @7 Ae] gulolA BEI 5 308 ) e dS g 94 A dol 36 AR(F
0.91 melde] AF(3% AHER, 0.5% Asht vl TR FAE Sxo4 A (3 ~ HARE JAFAT §,
FES Fal 247 Ul WEAE S A3
7SS A2li= AATCC Method 169 t2¢l whet A3, 249 2 12 215 &8 Alo]E HE|Z F 4843
N

A Foll WEAIFS AAET, wpAeo R AlEe] Ay Sels 918 7t AE § W ARS
b, 7448k A= ASTM D 1149-07 A0 whe} 31-2(40C), 3H5(13.6ke) o] 2 2 5

ok 1% A7tk #4427 g A9 Table 30 wlet AAAF
BF B AR g SR ] B B AR S, A71E UERIYL dE S0 31 @2 2 grain RCC B AR&S)
o] Vi Al8S Fasted, 3448 84 &2 dule 2 1), 1 T8 U, AL Ug U, d5HEe

508 118 Ag e,

Table 3. Helmet Test Matrix

Environmental Conditions

Type of Test
Ambient Hot Cold Seawater Weathero Accelgrated
meter Aging
2 grain 1 VSO 1 VSO 1 Vso 1 Vso _ _
RCC Size @ S Size : M Size : L Size @ XL
4 grain 1 Vso 1 Vso 1 Vo 1 Vo _ _
RCC Size @ XL Size @ S Size : M Size : L
v 16 grain 1 Vr)o 1 Vr)o 1 Vr)() 1 Vr)() _ _
%0 RCC Size : L Size : XL Size : S Size : M
17 grain 1 V5o 1 V5o 1 V50 1 V50 1 V50 1 V50
FSP Size + M Size : L Size : XL Size © S Size 1 L Size : M
64 grain 1 Vgo 1 Vgo 1 Vso 1 Vso _ _
RCC Size : L Size : XL Size ' M Size © S

60 shots 60 shots 60 shots 60 shots
9 Ball 12 helmets 12 helmets 12 helmets 12 helmets B B
i ba Size : Each  Size : Each  Size : Each  Size : Each

4 4 4 4
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g SRS AEE Voo A8 Omm BERS ASE FUNY 3 Agow PRE WA 9
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2
o
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-
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o
rE Jo

& A HFEolA A 1912125 mm) HA ¥ &9 EHFElollA &4 1.5 AX(38 mm) o] Aste] A}
wo]of s}, ZHo|= 7] oA H2 0.375212(10 mm) ©] A3t AFAS} Table 4= 7F gFALS e
g2 7F Al 1.520X(38 mm)olit o]z Fojof shy, o] FAIS 2] 217 0.5212](13 mm)o] ol
o] F-oj Hof gtk Vso W9 125 {t/s(38 m/s) olatellA] 6] FEAMA O & AbEgit),
Age gmm LEGOR APeke] FHUAFE AW} FUL 254 mm, HZ, $5, L 16 mmE
]

Mmoo N B2 o

°

r, L
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FETHAR/PD 10-02, 2013). & =% NIJ-Standard 0106.010] HAIH A& A5t

<
X

7o 7hssfokdtt. 57 @Yol 42 1S AbAsHH], A9 A= A =

Bl 50 mm A1), AHEFHZFH (85 £ 5) mm Aol AFASHE oAl ARl A H A 38 mm o] o] A)
FHEFHEZFE (75 £ 5) mm A3l AFAgE AL o] #Hlo|A] 270 AR S Al V]Eds S48}
AP - dule] e Rl & FHAY Ho zlolE& SA4stal 7|53 THAR/PD 14-01, 2016).

E B 4o

Table 4. Helmet Sections

Section Plane figure Side view
5 inch diameter circle about FEONT
Top ]
crown benchmark

Front 45° ~ 315°
Right side 45° ~ 135°

Back 135° ~ 225°
Left side 225° ~ 315°

4. WA

o] W £ &4 9 2

Ao A WA TRl thget Yol EAd). Wojcik et. al.(2010)2 o}3=7F 28k} o]gh=ol| A H
% OEF(Operation Enduring Freedom), OIF(Operations Iragi Freedom) 2@ 3404 w83k Ak 4
(TBI : Traumatic Brain Injury) $x-5 23t A3} 2] Fido] A 948 FA49] 15% ~ 30%5 #FA| g}
aelth. 79 dRloEs Fu(Fe, AF, g2 vhd 23HE Qg FA o] 7P BWokom, v R4 <o) ofgh
O FE OF 50% o2 FAE AT ol et Fge] U1 A Fe} 9k, F3(Blunt Trauma)®] 37HAZ w5
o4 dom, g7 ol i APS S A v Aok $-2] 2ol TR A =E:He A Al

_/J':
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H

et = lom I e AR 8 Aoy IS 22 A, e vt 3 AE e 2 5 ek ol
HE B} Z(7.62%25mm), P2 Z(9x18mm)et 2 AHEAFH AK-47(7.62X39mm) <] i%—% AR 9l
105 dejx] vk 2 5.45x39Imm(AK-74) B F59] 5.56x45mm &% % AP v HA4w I glo
gt AF3)9 FTEEE 715 m/solA 990 m/s7HA] thekstth(Jones, Ness, 2012).
shax, A=, WA X, 7]et kel o= Qg shel] 3t 1Y DMZY H3hrAlwell A A 4= ok
YHE-(IED : Improvised Explosive Device)S %383t oS faA7]= 7152 v oS A-85)o]
“qal—e‘ 7R3 Qe S ZH7t 719 AR 27 SX7h vh27] it 3js 9ot
WERA| Rl E3bEojof gt} ey 9 st Y
2‘%% T AF W7 AgE ] 7] Wizl olgfgt AuE MPATE S FET
Z121 105mmé} 155mm =FAFEERS] Agk 3 &5 dlo|gol] 7|23 a9 4= %ﬁﬁ
ATHATEC, 1983; Dehn, 1980; Ramsey et al., 1978; AMC, 1964). @] &l A}
?i%oﬂ gk 610 m/s o9 Vs &8k 2 0= 155mm % gHe] 7] a3 A 5l &
|+ IEDS 22 sl F7hgdl wet vhefgh gl ik Alfe] dasit.
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Table 5. Comparing Test Methods between Korea and USA and Improvement Plan

Division US.A KOREA Improvement Plan Remarks
Hot (71°) 24h - Hot (71°) 24h Improve
Cold (-51°) 24h Cold (-32°) 24h Cold (-51°) 24h Improve
Conditionin Seawater 16h Water 16h Seawater 16h Improve
& Ambient (20°) Ambient (20°) Ambient (20°) Current
Weatherometer - Weatherometer Improve
Accelerated Aging - Accelerated Aging Improve
FSP Cal. 22 (668 m/s 1) Cal. 22 (610 m/s 1) Cal. 22 (668 m/s 1) Improve

Vso
RCC 2/4/16/64 grain - 2/4/16/64 grain Improve

B By each Conditioning B By each Conditioning

P=BES Omm) 0 ) o imets 60 shot 2 helmets 10 shot Improve

Blunt Impact BFD Measurement Check Appearance BFD Measurement Improve




I

[ez]
|=!

o

al

7
7

=REIeTA

A2

N

tol aL2(71.1 C)¥ A2(-51.1 0),

=
-

& whel gro] H(-32 T4 247 M)k

o]

2 o7k 24
LE

S A

=

/Kg 3]
k<3|
A=)

Al

&l wol] AHgE=

oo] =13
93
s

=

=

q2lof o

A

= st

Jell A Aol W

3

Rk g 273
a7k 9lem, 1 9] MIL-STD-810

o

=

I
=

kel
=

2~
=

3

e 2
Je s e

7}

T

P 4 ol webd olel @ 9

Al A

=

o) 11
3]

<)

-
%

X

¢

ZaEAEZ o 2 A(UHMWPE)
H.

1

[e]
u

4.2.1 A2 Hee

27} glek. @A) A
Axolch. w5

A

292 J Korean Soc Qual Manag \ol. 47, No, 2: 283294, June 2019

atoll wh

=5
hoi
=

o oW T KRR o MJoo ol N ST R - N
B R oo W W R R A o A E X E
,_tln,ﬂgoq Mo = &= T;o.__]ryl B FL.I“‘:LO_H]
sELTRT LY THew Bopw S D L
T 0 oy o Mo BV oa T aw R R )
K E_ma‘iﬂlbtéa_/ ﬂuml,mmouT - = VA|E,‘,WA
—_ . -~ = i WoR R 2 B
B L EERCTL b RT Tee EEEE
mﬂﬂw%w%ww.%w_ %%oﬁ% ﬂ%ﬂmmﬂ%w
sl TEZZes Pwkc FNICR -
) T ﬂ‘l <\| —_— ‘I,IOT o
BrRE3Eilr 4Ty Frdglic
o P S N X _ ls TR 3T
_ N 0 = 2 3 2 B 47 X = N = X =
PHpR X Ed® FREX TEB B LE
é%&%@?@ﬂn% = % X BE X e B
pEESES _O5ny BT XD EN L5 wm o
ook X e OO K o= oF T du N o 9% T2 N
e D x Y ZEE STRR Y ST 2B 2
dﬂﬂuma,olALOﬁdﬂme \mm‘m%_:,uﬂoﬂw eEﬂAﬂW.MLe%
THEeEp e RIRT reESnE o
- N 23 40 ~ =) ! - O o o
iﬂw@obtv.ﬁeiﬁﬁ ;.ﬂm] gﬁlo‘_ZEHH
dbE LT e P ERST 2L cE T
o & do W R iy T T © o I
— o)) ~ >~ 2 IF o HWosHE
B RR oo o N X TN B T Sy "
~ — - o 5 = 7 oy ooT g, 2 =
™ Ro»_ioTAjaoEae E_o»%;ﬁ au@_wkl%.idﬂha
T T Hm PR %a P w gL T WeE X PR
‘U| ‘.LOI - =0 HLE o E._O ZE —_ o I 17_A.O = X o .
No [P R (- T 9 wo 9y o) we v
. %ﬂiﬁo%%%v%ﬁ Hm%mﬂ o 2o % ot R oo
B B oo L x % T B e, o W dqu A
= @mﬂwﬂw@aﬁeﬂrWﬂWM 2oy Ao ; Mo%m__]wﬂ&rwr
N o) of X = gy O d o X o B R I R
o Hl@%?i%&ﬂrﬁow ﬂﬂ:ﬂu@ S B
Els G o B oo o Ciy B T Mmoo T
o o i;bo%ﬂl%i%ﬂum%c %7Mﬁ ,_M,_ aﬂ_éoﬂmdrﬂrooio»
_ ) — o — o —_ = — 1r0r|1\ ]1;,'
T ednlslESe EEiugs 8 Rt ZEE
B N I R e oW EMrassy ® oEX %k ¥
o %W?%ﬂ.z%@ﬂ R B RGN (I S
MO Eewel®rRo” Toam” T wTER e b
OG- - o S S —_ T e x°
oy A B B X =0 o) ,AL ~— oF X oR o & 1 o ‘U| oV El =
L e T2 e wowEsTe® ozl
T g0 onrﬂn}ﬂ?mﬂo Ted T e mwe® T o B
W o S ) B oy md ® T o B YW T o
! o~ ﬂﬂﬂ‘wﬂrﬂwﬂﬂr&ﬁﬂﬂaﬂotﬂaﬂAo 2ﬂiﬂﬂ‘_muﬁ_.02|,0|‘b.ﬂ
¥ PHEBRTLERBEAT TR R ¥ B oo P o
y ™ T o T X o K o W He m B o oF mK



2 A Study on Improvement of Ballistic Testing Method for Combat Helmet 293

Gu et al

¥

o

sleko] o) ¥

1
.

A2l UHMWPE

g

Ll

2y

stk shsle A A1t

A7 Bl A e

i A

9|

}

9
el

L5

s =

o}, wep s

I3

9] 15% ~ 30%

[e}

Ak

ofpy

o

]

[e}
A2(71.1 ) A2(-51.1

al

A

b

9

& upo} ko] A2(-32 C)llA 24417t A2

A

FBlunt Trauma)ell t

A
[e]

913, =

s

A
f=i

ato] Hg] =(HYBRID) AA1E A}

S

}

otk @A) Selrket AE FANA s 87

pud

3

12 24 )

*

ﬁo

7t Slol A

=
T

9l

)

7holek, Aol A the

=
-

ST

Shrbal Hars|ar §l7] el

)

Z317} 7he

43

A
-1

&3 849

X
B
ie
jang

o}
e
o

o}J
wh

¥4

{sc:t

al

gl

S

pud

g AAR ol &2 =

AR o]

9

Aol

L

.

it

9

= A

63:

e A

=

o) oA LA Ao ngro] H 1o Tt

o) AAbE 2 ool
oA A

il

Ry

E_o

w
I

o] o) Sl= A7 e 2 Ao ® Alsd

=
=]



294 J Korean Soc Qual Manag \ol. 47, No, 2: 283294, June 2019

REFERENCES

Bass. C. R., Panzer. M. B., Rafaels. K. A., Wood. G., and Capehart. B. 2012. “Brain injuries from blast.” Annals
of Biomedical Engineering 40(1):185-202.

Defense Agency for Technology and Quality. 2016. Request For Proposal “Enhanced Combat Helmet.”

Gu. S. H., Kim. K. M. 2018. "The Technical Supporting Report on User's Complaints for the Combat Helmet." Defense
agency for technology and quality.

Gu. S. H., Noh. S. M., and Song. S. H. 2018. “A Study on V5o Calculation in Bulletproof Test using Logistic Regression
Model.” J Korean Soc Qual Manag 46(3):453-464.

Gu. S. H., Song. S. H., and Park. J. H. 2018. “A Study on the Improvement of Ballistic Test Method for Combat
Helmet.” Korean Society for Quality Management Fall Conference:19.

Jones. R. D., Ness. L. S. 2012. “Jane's Infantry Weapons 2011-2012.” Jane's Information Group, Englewood: Colo.

KDS 8470-4001. 2016. Military Specification “Helmet, Ballistic, KH-B2000.” Seoul: Defense Acquisition Program
Administration.

Knapik. J. J., Steelman. R., Hoedebecke. K., Grier. T., Graham. B., Klug. K., Rankin. S., Proctor. S., and Jones.
B. H. 2011. “Military Airborne Training Injuries and Injury Risk Factors.” Fort Bragg, North Carolina,
June-December 2010. 12-HF-17G072-10. U.S. Army Public Health Command, Aberdeen, Md.

Li. Y. Q, Li. X. G., and Gao, X. L. 2015. “Modeling of advanced combat helmet under ballistic impact.” Journal
of Applied Mechanics 82(11):1-9.

MIL-H-44099. 1989. Military Specification “Helmet, Ground Troops and Parachutists (PASGT).” Washington, DC:
Department of the Army.

National Institute of Justice. 1981. “NIJ Standard for Ballistic Helmets.” NIJ Standard-0101.06. U.S. Department
of Justice, Office of Justice Programs, Washington, DC.

National Research Council. 2014. “Review of Department of Defense test protocols for combat helmets.” National

Academies Press.

Rodriguez-Millan. M., Ito. T., Loya. J. A., Olmedo. A., and Miguélez. M. H. 2016. “Development of numerical model
for ballistic resistance evaluation of combat helmet and experimental validation.” Materials & Design
110:391-403.

Stone. R. 2013. “Advanced combat helmet technical assessment (No. DODIG-2013-079).” OFFICE OF THE
INSPECTOR GENERAL (DEPARTMENT OF DEFENSE) ALEXANDRIA VA.

U.S. Army. 2012. “Advanced Combat Helmet (ACH) Purchase Description.” Rev A with Change 4. AR/PD 10-02.
Soldier Equipment, Program Executive Office—Soldier, Fort Belvoir, Va.

US Department of Defense. 1997. DoD Test Method Standard “Vso Ballistic Test for Armor.” MIL-STD-662F.

Wojcik. B. E., Stein. C. R., Bagg. K., Humphrey. R. J., and Orosco. J. 2010. “Traumatic brain injury hospitalizations

of US army soldiers deployed to Afghanistan and Iraq.” American journal of preventive medicine
38(1):108-116.



