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Study of the Firing Shock of Small Arms

Aol thet A

S
Joon-Ho Lee
1. M 8
‘g [
M WA Fefstel Sg3he 277 8] A4 :
Al BAsHE AMA S ARV, recoil, kick)S BEE A
Sdo= e 97|18 /X3 yigpiekoe 2 285
= gl-x_‘ %E":—]I ] 9\}1‘:]'1—1:‘ TI’EL/] Xﬂ 31]”731(3}% ‘ﬂ';—(}%‘ (a) recoil pad (b) muzzle brake (c) shock absorber
WA dAe Aol Sk &, 3] wkEe % Fig. 1 Accessories for small arms to reduce the
ZH(momentum)> B SEHY FTIERNYH EEH felt recoil
B Fksdl 5% @3 2 A AA A

AlEE kol ol H& WA Hed, FA7rA
(FAANE Fo] BEFE, FAkE EF S0
55, ©] FALETS, T S5 wEFS, g
717 7P vhe AXA "ok ARA oS
AFE7E AlFeRs WhEe 1A ukE(felt recoil)ol 2t
A% 3h, o] <l ATt w7l aLEEHREE
H4 A Al Hom FE(FE)d 3PS ATt
2 Ao R Az Feo vl Agat=
7 dgslo] 9t} 1A WS Aztetr] SlE
A Fig. 13 22 Wka3H(recoil pad), #1E7](muzzle
brake), %7 $+%=7|(shock absorber) o] A7T7
sp7]el A-&war qich
Azpe] AT AR A, FE Eobell FAHA &
o] AMAFAS on|stazt & w FA, wk
9 &olg WEgd Mg ¢
= A7 wol Slof gkt
= = 2778 37] AHA Al st
AMAFA B AAFAY FES UERI -‘H’Bﬂ
el ol ghes] Amsialal
=

>~
v lo )

3]
i
oF
H

=

it

T WAL A3, et A
E-mail : justinlee@add.re.kr
Tel: (042)821-2769, Fax : (042)823-3400

AAZAY A S ofgjel o] F 57)
A2 =72 T U
1) EZ%(Impulse) : &) Ns
2) FE A= (Free recoil energy) : Tl J
3) FE S (Free recoil velocity) @ 9] m/s
4) Z2A<(Firing shock force) : T¢l N
5) %77} % (Firing shock acceleration) : ©$] m/s?
Ty
2.1 4%, FEOHX U FESE
SAZF(DE Aol o&l 17 BAskAl He
TEFoRN e HEPA g3 A (1) 7
o] xdH
1= Myifte * Vrifte — Mprojectile * Vprojectile
T Mpoergases * Vpowergases == Mprojectite * Vprojectite
@
Flell A Myifier  Urifier  Mprojectiter  Vprojectile
Mopergasess Vpowergases = A2 2171 A%, 317 FH

S, BF AL, B SEET 45, 24



T EE SR AR yor dibHoR gdd
=
FHAUA(B) = A F2 o8 FHshe 3
717F 2 EEelUA =M, A (2)9F ol xdEH
1 2 (mriflc ¢ Urzfle)Q [2
E= 5 Myifle * Vrifle — -
2 i fl £l 2 e mrifle 2 e mr’ifle
)

FHAUAE A Q)M FelAE &5 23
7] AE oA A,

FHEE (n,,) € Aol 98] FHsRe 819
SR A Q) ol mddrh

Urifle: (3)

Mrifie
AFE Al 7HA] e A whent A
® o AFolty. m S AR IPAAIAQL TOP
3-2-826(Kinetic test for small arms)ell <A Fig.
29} 72 HAAIE 7 (recoil pendulum)E o] &3jA]
2] (4)9]. o] AL =4 4 o]otq =45
sATS o8l 4 (2) H )= Tl FHAY
5_‘._

[e]
TEEES AR 5 .

7_|:]
1k

X of

——

|

Fig. 2 Recoil pendulum to measure impulse,
recoil energy and recoil velocity
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Table 1 Firing limitations for test weapons

Limitations on Rounds

Unlimited firing
200 rounds/day/man
100 rounds/day/man

25 rounds/day/man
No shoulder firing

Computed Recoil Energy
Less than 15 ft-Ib (20.3 J)
15 to 30 ft-Ib (20.3 to 40.7 J)
30 to 45 ft-lb (40.7 to 61.0 J)
45 to 60 ft-Ib (61.0 to 81.4 J)
Greater than 60 ft-1b(81.4 J)
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Fig. 3 Experimental setup to measure firing
shock force without and with recoil pad
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Table 2 Firing shock acceleration of M16/M203
(peak acceleration, half-sine duration time)

Predicted Measured
Ammunition | Longitudinal | Longitudinal (rxztrit\llcealto Transverse
(barrel axis) | (barrel axis) barrel axis) (left-right)
250 g 100 g 100 g
556 mm 180 g , 1 msec. |, 0.5 msec. | , 1 msec.
400 g 250 g 100 g
40 mm 487 g , 0.5 msec. |, 0.5 msec. | , 1 msec.
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