Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.10.357

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 10 pp. 357-363, 2021

A Study on the Analysis of Failure Factors of Combat Helmet
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Abstract This study analyzed the failure factors of combat helmets based on actual failure cases. For the
reproducibility test, an environmental treatment was performed assuming the actual operating
environment. Two environmental tests were conducted: a solar radiation test and a drop test. The
bulletproof performance was then compared. The main cause of the failure of the combat helmet was
analyzed as an impact. The impact on the bulletproof performance was higher for the drop impact than
the solar radiation. A bulletproof performance test on an environmentally treated helmet revealed
satisfactory bulletproof performance. The results are as follows. First, attention should be paid to the
impact caused by falling during the operation process. Second, even if the combat helmet is damaged

during operation, it is necessary to wear it to ensure safety.
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Fig. 1. DSC Curve of UHMWPE[3]

PRSI

“EaA

7H3l, A1
Ull-

OH

of tigh A5 dWEd Ao Az

AT AMAdl4,5] Sl digt A=
3l 19] ARAA}; Tt} g F7]of
R Aol AR A Y
1EE"1 o] 713k des gl
BHaAg = 9 28 #2] of=
FagY| W 5 AR Aglo)
olR|1L Q&= Ao}, wrerd
A73}7] YAl HreralEo] 1ARolRto]|
Z7F Aesith Wsdl F58H2020)[21S
8591 ACH erIe] 37 42| 712032,
A4 A2, ST 9 sksws) He) &

roh N

r

=

ro

o o
2o
é%

H e O ox rl')l

o,
=
N
N
14

s 3 oo

e
oF o
ot

rg fo & L

und mlo
EI

i

oL,

gl

E)
o
EY

=

o
3
o
El
2
N
N
3

ol

SR Norfrop2 & oo

2 A

OO

[e)
L

o

o 1o

g

=
o
& 3%

k
)

!

358

S QA gAY SHo] olmat S vl
A AEgkort SE(12)7h WA AC=3he] o
Gee vl|ge Selstgict. olo] & Aol

o F&ATZH, WHEARL 29l FFL v

4 QA4S setsnuA d

AT7E 915 00l Tol WA Werad

§ B2 wAlstad stgom, thedl £ A &
Sfstelch. WA QAP Sste] HAFH

ot slehARe) P AR sk 1

L Rt 3 e B0IA OEA(UAY)

7] hiolet. ThEoR YstE NS At

o et JPHL FAskaA Sheiet. 1 ol gt

SBIHOIA WS W i) w2 322 wejs

7| gigoleh

0.
N ﬁ fr

o Fll‘ )
e
-+

ro e o

e
e
2l

AL Lo

ro, Mo

al
|

0lQo

—

1r

El
A

Lo R

o 8 o

Ho

489| Ho|
e R
497} 9lt}. IEC 60050-191°14%= tiido]
o Sst TPl Bt AAg 10w
Holeta AeHGl. ol/1o1A] R 71 Sk
R B 2 dio] 7ML Ak ofF 7% FolA
4 7152 29 R A9EL oulsit Aol
ofd, H%0] APHEE UEIA Rote FOE =G
s} gog Fojsha itk

FYFAN a7 PaERe) 3
sigto] otk o|E ol Fu3t 4 Ul weE, o
HH0] TR A7EAL WSSO} ek, webd & AT
oA %}%@mu TL e TR R,
eSS EsiteE Beld 57 508 sl 1t

Olu

L

i

o

A
G
ol d

=

L_

)
o_>|i
10,
=
)

5 Am”g; el
Fas 2

%) %37] wholct.

erlulo] =kt
BH—ZOOO o=z Uy

FIF



erge] Q1A BAo] B AT

Rk L Act AP
199749%¥ 2003l A4 WA= oH, 20049+
ol B gk Wedule] 7152 AE Al JY g
A oHORRE FHO &4 WXk oy,
282 KDS 8470-4001°]ct.

A oA 28 S WU 17 grain®] 29
wHA(FSP : Fragment Simulating Penetrator)©] o
S WSAFEE 95k, 4220 T + 2 ©), A(-32
T +20), 420 C + 2 ©)9 3714 eHZA0NA
ZYZye] oA FSPol  oJgt  Vso(REHEHA ST )o]
000.0 m/s oldolofof gittal +star k. vt
12 FFxANA Y B 8721 HER SIA
At} 714 Vseolst B4 AIE g5l sl sl et
A7t Bed & = ASEHY & 4 ok
e 0] Ao tisiA= SR A AdkE F
UA = FA R @A ol FLREE GEEH =
A o] A A EH ot E(Aramid) £= £
BAF Z2|odA(UHMWPE)e] %ol E-85 1 i}

adAY

oL kI

K

3. g+ 24

£ Aol Werane] 1gAE £E5] 9l
FAAY A3t Fol AT 00K oA LA 159
Hel @Yol WYS=AE Avnnd sk ol
PAYSA TS Sstol Yol ojuet FFL vl
AR skt sgiet. Fig. 2% 00ROl 24y
T AN ke 9 B3 Aol

(b) Delamination

(a) Breakage

Fig. 2. Breakage and Delamination of Combat Helmet
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Fig. 3. P-BFS Test
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Table 1. Test bullet & velocity of the ACH helmet

Classification Bullet & Velocity

. . 16 64 17
Bullet 2 Rgéém 4Rgéém grain | grain | grain 9};2 ﬁl
RCC | RCC | ESP
Vso(m/s) 1280.2 | 1059.2 | 754.4 | 533.4 | 670.6 | Note*
* Note : 9mm Ball P-BFS Limit

- Front-Rear : 25.4 mm / Left-Right-:Crown : 16 mm
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- 2 grain RCC
- 4 grain RCC
- 16 grain RCC
- 64 grain RCC
- 17 grain FSP
© 9mm Ball

Fig. 4. FSP, RCC, 9mm Ball
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Table 2. Environmental test results
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Table 3. Ballistic test result
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Fig. 10. Change of P-BFS after ballistic test(drop)
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Environmental Conditions
Bullet Type of Test Ambient Temperature High Temperature Cold Temperature Seawater
(20+5.5C 24hour) (71+£5.5C 24hour) (-5145.5C 24hour) (3~4hour)
nggn Vso = 1280.2 m/s 0000.0 | 0000.0 | 0000.0 | O000.0 | OO00.0 | OO00.0 | OO00.0 | O000.0
45&?“ Vso = 1059.2 m/s 0000.0 | 0000.0 | O000.0 | OO00.0 | OO00.0 | OO00.0 | OO00.0 | OO00.0
IGRirgi“ Vso = 7544 m/s | 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0
64Rt°(’:rgin Vso = 533.4 m/s 000.0 000.0 000.0 000.0
17;;;““ Vso = 670.6 m/s 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0 | 000.0
* P_BFS * 8EA Avg. * 8EA Avg. * 8EA Avg. * 8EA Avg.
- FrontR - Front: 0O0.0 mm - Front: O0.0 mm - Front: O0.0 mm - Front: O0.0 mm
9mm ball : 25r40r;nmear - Rear: 00.0 mm - Rear: 00.0 mm - Rear: 00.0 mm - Rear: 0O0.0 mm
o I;eft'R' ht-Crown - Left: 00.0 mm - Left: 00.0 mm - Left: 00.0 mm - Left: 00.0 mm
16 8 - Right: 00.0 mm - Right: 00.0 mm - Right: 00.0 mm - Right: 00.0 mm
- tomm - Crown: 00.0 mm - Crown: 00.0 mm - Crown: 00.0 mm - Crown: 00.0 mm
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