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Bulletproof Test Ammunition

Seung-Hwan Gu’, Young-Chul Kim, Seung-Hwan Song
Defense Agency for Technology and Quality

ot HIEM;.% AAJsHo] *1 0401 gﬂ—ﬁi 7359 A WekS mHstaat siylet. olE s FHIEEEY
14 et A it 9 AF A2 E A4S 2709 A7 S St AP A #EE

A AE9 TEoF &2l € uHF A HolE & Ll

AAstct. A+ A3 A WA 7 AE5S AT A"olA M993, Cal

Zol7} yehong MIL-STD-30389] AP% Type ©9] 98(@5E) <02 Haﬂoi e g T °1°*71°ﬂ 7+
12 A= et & AR 7HE HE5S 3 Aol &8 #E=-2 Cal. 30 AP M2, 7N10, K100, KM80, 7.62mm
MSC €02 uehygth #Eevto g vy - o, 7N108H2 NIJ Standard 0101.069] Level 1<} Level IV AFo]2)
HE545S B Aolgte 7HE 2+ A9EA & dAve 2 98 gt We-S ohE U A7 BE53 AAolA
AEE FFS AXHITE H 99E Z=th

r

%‘?M

4 9

Abstract In this study, a comparative test for penetration was conducted based on the MIL-STD-3038
standard, which summarizes the type and speed of bullets by protection class. The purpose is to solve
cases in which the test is limited due to challenges in securing ammunition. This study analyzed
bulletproof test results and research data conducted by the Defense Agency for Technology and Quality.
Based on the analysis results, two research hypotheses were established. In addition, a test was designed
to verify the research hypotheses. In order to check the penetration performance, the penetration of the
test item was checked. When there was no penetration, the depth of the test item was measured.
Environmental conditions were set based on the NIJ Standard 0101.06 standard. As a result of the study,
depth appeared in the order of M993, Cal. 30 AP M2, M995, 7.62mm API BZ. AP bullet types in the
MIL-STD-3038 standard were classified in order of bullet penetration performance. In the second test
to verify the hypothesis, the penetration performance for each type of ammunition was found to be in
the order of Cal. 30 AP M2, 7N10, K100, KM80, 7.62mm MSC. Comparing penetration alone, the 7N10
bullet is located between level 3 and level 4 of the NIJ standard 0101.06This study is meaningful in that

it suggests new directions in the face of insufficient domestic research on the power of bullets.
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2.2 Z=9| YR 2 74 H|uw

AA 8 Axl=o A= A ol tigh A 43t
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MIL(Military Standard), 8% VPAM(Vereinigung
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Richtlinie), ¥=+9] HOSDB(Home Office Scientific
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of Russia)7} ot £ AojA= u]=+9] NIJ Standard
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2.2.1 NIJ Stndard 0101.06

NIJ Standard 0101 7+&-& vl= ¥F4
HATA NIJoIA A% 2 Festal Qs Hetd
o7 AANA 7P ol ARgEI Sl 4
Standard 0101.069= HZET

2 Level2 251 glom, AFEHof ogh
Table 13} Ztt.

Table 1. Small arms projectile information by Level

Type Caliber Round Weight Velocity
i} 7.62mm 9.6g (M80) 847 + 9.1 m/s
v Cal. 30 10.8g (M2 AP) 878 + 9.1 m/s

A 7§ 3232l NIJ Standard 0101.0791%=
7.62x39mm  ZTEAM AL PIE)S  HESH
5.56mm EE&o] F71E9loH, Y 9 &= Table

29} 2t

2.2.2 GOST R 50744-95

ZAJole] GOST R 50744-95 1+4-2 BR1 ~ BR6 7t
A9 WEE5FOE =] Jlom, F& 7.62x39mm,
5.45x39mm9] AKAE 31718 &S ARES AlES ¢
Ysict AFEto] oist AY2 Table 37 Zt,

Table 3. Small arms projectile information by type

Type Caliber Round Weight Velocity
3.4g 5.45%x39mm
5.45 IN10 (PP) 895 £ 15 m/s
BR4
7.9g 7.62%x39mm
7.62 57-N-231 (PS) 720 + 15 m/s
9.4g 7.62x54mmR
7.62 7N13 (PP) 830 + 15 m/s
BR5
7.9g 7.62x54mmR
7.62 7873 AP 810 + 15 m/s

2.2.3 MIL-STD-3038

Table 4. Small arms projectile information by type
(Ball Class)
Type Caliber Round Weight Velocity
m 7.62 8.0g (PS M67) 700 £ 9.1 m/s
5.45 3.2g 6N7) 915 + 9.1 m/s
v 5.56 4.0g (M855) 950 + 9.1 m/s
VI 7.62 9.8g (M2) 880 + 9.1 m/s
VI 7.62 9.6g (M80) 838 + 9.1 m/s
Uit 7.62 9.7g (LPS) 865 £ 9.1 m/s

Table 5. Small arms projectile information by type

(AP Class)
Table 2. Small arms projectile information by Level
Type Caliber Round Weight Velocity
Type Caliber Round Weight Velocity 0 6 7.8¢ 15+ 01 e
7.62mm 9.6g (M80) 847 m/s ' (API BZ M43) -
RF1 7.62mm 7.8g (Surrogate) 725 m/s N 5.45 3.7g (7N22) 887 + 9.1 m/s
5.56mm 3.6g (M193) 990 m/s
7.62mm 9.6g (M80) 847 m/s v 5.56 (M9953'é&gc AP) 1,030 £ 9.1 m/s
RE2 7.62mm 7.8g (Surrogate) 725 m/s
5.56mm 3.6g (M193) 990 m/s 7.62 10.8g (M2 AP) 878 + 9.1 m/s
5.56mm 4.0g (M855) 950 m/s 7.62 8.3g (AP M993) 910 + 9.1 m/s
RF3 Cal. 30 10.8g (M2 AP) 878 m/s 762 10.0g (B32) 854 + 9.1 m/s
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Fig. 1. Study process
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Table 6. Test results by bullet type (MIL-STD-3038)

Ammunition
No. 7.62mm API BZ 5.56mm M995 Cal. 30 AP M2 7.62mm M993
Speed Depth Speed Depth Speed Depth Speed Depth
1 000.00 00.00 0000.00 00.00 000.00 00.00 000.00 00.00
2 000.00 00.00 0000.00 00.00 000.00 00.00 000.00 00.00
3 000.00 00.00 0000.00 00.00 000.00 00.00 000.00 00.00
4 000.00 00.00 0000.00 00.00 000.00 00.00 000.00 00.00
Avg. 000.00 00.00 0000.00 00.00 000.00 00.00 000.00 00.00
Rank 4 3 2 1
M993 &toFe] 9 eF7t Awk U] =of 507k 3l =¥ 5, 6, 7, 9= o] S4olA ALjsigitt #FE #
7] whzell st oMo ARE oAl S §¥2 Cal 30 AP M2, 7N10, K100, KMSO,

o}, 2423} M993, Cal. 30 AP M2, M995, 7.62mm
API BZ =02 Zlo|7} YERY, MIL—STD—SOSSS’J AP
g Type2 ©9| Y (@EY) £02 ERF USS
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~

7.62mm MSC £02 Uergth mbs] fEegios
HWFHS w, 7NIOES NIJ Standard 0101.069]
Level IS} Level IV Alo]o] HEALS B Aolgi=
72 A==k

4.3 HA

gH] 918 Hrleh| oAl Al 545 7
HFO & Sk thest Al¥o] Attt 4.2739] AlEAT
o] w2 7N10°] KM80 Ett #Eo| L3514 e}
ok AT, FHAE ARSSE 7HQ1E Breek(AEtd] A
Aol digk Aol e KM802| SHwgo] te 24
UEhtthTable 8)[6]. o]2{3t A= 9] 45 HliE

WE Az fAT AR 2EHE 7.62mm 9IS ke Algo] 271 SsElolor g julal
MSC(Mild Steel Core)® St3iTE Al¥ Z¥k= Table 7 W, Althiol et o2 a7t vehg o= 322 oA
¥ g} IN1099] B¢ gAE =of dwof g3Eoe]  Iith
Table 7. Test results by bullet type (friendship bullets and enemy bullets)
Ammunition
No. Cal. 30 AP M2 5.45mm 7N10 5.56mm K100 7.62mm KM80 7.62mm MSC
Speed Depth Speed Depth Speed Depth Speed Depth Speed Depth
1 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
2 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
3 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
4 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
5 000.00 00.00 000.00 missing 000.00 00.00 000.00 00.00 000.00 00.00
6 000.00 00.00 000.00 missing 000.00 00.00 000.00 00.00 000.00 00.00
7 000.00 00.00 000.00 missing 000.00 00.00 000.00 00.00 000.00 00.00
8 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
9 000.00 00.00 000.00 missing 000.00 00.00 000.00 00.00 000.00 00.00
Avg. 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00 000.00 00.00
Rank 1 2 3 4 5
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Table 8. Comparison of rear deformation of 7N10
and KM80(plate)

No. 7N10 KM80

1 00.00 00.00

2 00.00 00.00

3 00.00 00.00

4 00.00 00.00

Avg. 00.00 00.00
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