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Comparative Testing of Gunfire Safety for Smoke Grenades and Stun Grenades
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Abstract: To evaluate the safety of riot control munitions under gunfire, tests were conducted in accordance with the GJB
6238.28-2021. A Type 95-1 assault rifle was used to fire 5.8 mm ball cartridges at a specified distance of 12 m, achieving an
impact velocity of (935+5) m -s”! against both a smoke grenade and a stun grenade. The response from different impact locations
was monitored using high-speed imaging, fragment velocity measurement, and debris weighing. Results indicated that perforation
of the smoke grenade's main charge did not lead to combustion or detonation. Controlled smoke emission occurred only upon
failure of the delay arming mechanism. In contrast, impact on the stun grenade's main charge caused violent detonation. The
heaviest fragment (the firing base, 44.51 g) attained a kinetic energy of 297.4 J, resulting in a calculated injury radius of 4.63 m
based on the 98 J criterion. No detonation was observed when the bullet hit only the air cavity or the arming mechanism, severing
the fire-transfer path, causing only mechanical damage. It is concluded that the key factors determining bullet-impact safety are
the sensitivity of the main charge and the structural design of the munition. Therefore, for explosive-type riot munitions, the use of
less-sensitive formulations or double-layer casings is recommended, alongside maintaining a safety zone of no less than 5 m
during storage and operation. This study provides a basis for safety assessments and the revision of operational protocols.
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Fig.1  Layout of the test site
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Fig.2 Physical images of two types of riot control munitions
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Fig.3 Schematic of munition structures and impact locations
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Tab.3 Response results of strong-light stun grenades under

gunfire
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Fig.4 High-speed imaging and smoke emission from arming
mechanism of smoke grenade under gunfire
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Fig.5 High-speed imaging and debris of fractured arming
mechanism from smoke grenade
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Fig.6 Post-impact condition of main charge area in smoke grenade
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Fig.7 High-speed imaging and damage to arming mechanism

of strong-light stun grenade under gunfire
2322 dih 3R
1 Al i AR s R I 2 R, AnlAd
8 (a) Fn, MERSHEIEALEIRAE, FoAEsot | SihAT,
1k 8 (b) R,

e

(a) A#E & 34s (b) ZAME A BIRM
E8 BABEEBMERABUZTERIESRER
Fig.8 Detonation of main charge in strong-light stun
grenade under impact (high-speed imaging)
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Fig.9 Post-impact condition of cavity area in strong-light
stun grenade
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Tab.4 Parameters of primary explosion debris
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Fig.10 Debris dispersion from detonated strong-light stun grenade

ANFEZ XTSRRI A S e A PR, K
W H R 98 JVEN T X A BT BFRAMGRCRAIBRIES,
MZE%4R (MIL-STD-2105C ) SR FH A BUAATRCR bR
WEA 79 IO, BEFRIOXT R FEAEE N, A%
FEANER Pl R 98 T /AP A B B
AR AIPRUE

ANFIRE RS R AR 2 SRAAR (2)
~ (3) TR ARk, B AR A% B A
2SRRI, ZRSEER, BESMRES
PR

(2)

a=(lnv,—Inv,)/s,, (3)

A (2) ~ (3) He v WEATREEIIPIE; ok 3

L RIS AR R B 1y 6 SOH:
XIS 51 s2, SRAGPIAEHRIB IR i
va, FERWEA RS SR, PIBAR b Y
FEEFRIA 512 13,

WE 10 FroR, 295, A8 1 bl ke e
3 101.6m - s, fE 2 402 98.09m - s, EAAEE
0.5m, MK (3) 1545 0=~0.07,

DAFRE R IR 98 T Bthshsebnfi it , i =X

(1) HES IR RS

IR BB IE S s

In o

S = — ‘VO
Vi

(4)



34 KB AR RS R AR il 2 AR R S LIS

2026 4E5 11

PR v fRASL (4) , K15 s=4.63m. R
AR R BER B AERE B 4.63 m AT A BRI
EX¢UT

AT, A DI RS iR R R o
B, AT OLE AR T, SR AR, R
YEFRRZ 4T N DO A E A o TEAEREIRAS T 9k
Ho i), HIBRERRIATE 4.63 m yU RN EA SR
e 7, FlEEES N 4.63 m, BB EA/NT 5 m iYL
A 8 DX A T AR R T S A o

3 45

ASGETT 12 m BEES T 5.8 mm 18 S0 4
PSRRI A A AL, REMR T A
[l X B R 2N L A R S, A5 DL 4G
i/t\;:

(1) By RS TEAS AR T T A2 e s BEHORS
F AR 2GR i . R AH ST AR E T 2554
(UNGARRHR /2 IA R ) B S IR AIG, R
R BT RN R AR s TS CHR AR S AR AN 2,
) Clns SR AR AR R ) St Rk, 52
— Bt RIS R RIZURAE

(2) FEASRCRATLRL 32458 ] g S B F PR AN ]
HIE R BRI EANECR S | R IRESIE , BURIE JGiiA
HRHRECRAL, ARG R HRKE , XU o 2%
TR k.

(3) SEOGHER MR 7 A R KRR (&
JE, JiifE 44.51 g ) WIMRBhAEIL 297.4 7, KA 98T A
REGRE, HEGHEE Y 4.63 m, FH Lm0
TER TS RS TR 2 R AR

T FIREE, .

@O XHRSERIRT R (AR R ) TR |
iEki KA TR B AN T 5 m R X

@ RAeR PR TR 2007 5 O Fr 55

Fréstlyeit, WESKRTHEA 224tk s

@ TEARRZLAPFbbRE D, NRREHR2GAU I
i ADIE AR S L W (0 e Y R e 1S

AT NPT RSRLG T L A . RS K
TR B A TS SIS

S :

(1] 0k, Herr. B s 2t aiii ). it
A TR, 2021, 42(4): 12-17.

(2] ZhbEs, R, FRHBUN, 55 ANBURSRZIe i Kol
PREEDFTEHEREL]. AL 4, 2016(6):84-87.

[3] GIB6238.28-2021 ZERIAAANBUBGHZAR 71k 55 28 &
e MdraUR{S]. TR EZRR s R R, 2021.

[4] sk, KIFQ, 200, 45 FERRZG R RBVIR]. 15
B TR, 2022, 43(5): 1-6.

(5] Shrcl, XUmELl. et et Jedv
TR, 2020,41(8): 63-67.

(6] R, RRE, 5. FeMnOs FPR & SIRFIELR (4
TR EIBEFELT]. KT, 2024(3): 54-59.

(7] HHHE, B, A, SRR R B B
1. ] AAET, 2022, 49(18): 46-48, 30.

(8] EAfIL, #HESE, TR AR AR kS
NEFFSELT]. ST 2447, 2017, 38(7): 1249-1 254.

[9] MIL-STD-2105D Test Method Standard for Insensitive
Munitions [S]. Department of Defense, 2019.

[10] FAk 2t 25mehE, 4 AT HARRAERS A i
TIVER TR DU T4, 2011, 32(11): 122-124.

[11] EBE, RGN, THms, & FIxaTR 2 arh g
R[] Sodness TRAR, 2021, 42(3): 93-96,141.

[12] HE5, FBF, 230, 5 AR A R T
T SeAert TREFR, 2021, 42(5): 37-42.

[13] SP=r SRR - EEARUN TR, S S 2R,
2014, 34(3):75-78.



	1  枪击试验
	2  试验结果与安全性分析
	3  结论

