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Abstract: Friction springs have different characteristics while loading and un-loading. Because of these characteristics,
they are utilized in impact systems. In this paper, the design of a recoil system with friction springs for use in a machine
gun system has been presented. In order to determine the stiffness of a friction spring, equations of motion for a simple
gun model with a recoil system have been derived. The impulse balance scheme has been adopted. On the basis of
simulation results, the diameter of the friction spring has been determined.
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Fig. 1 Schematic of a recoil system using friction spring
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Friction spring model
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Fig. 6 Friction spring test setup using MTS machine
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Table 1 Desired design parameters of recoil system
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Table 2 Input parameters of recoil system simulation
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Table 3 Simulation result of recoil system analysis

Casel | Case2 | Case3 | DPV

EEEET
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5 A (ms) 194 | 19.13 | 19.05 -
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Skl ;22 (kN | 9455 | 9554 | 9652 | 100

* DPV : Desired Performance Values
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Table 4 Selection of friction spring diameters

Parameter of Friction spring

Outer ring
diameter
(mm)

63.0

Inner ring
diameter
(mm)

51.9

— (kN
@ [

48.26 54

A2sto] Abgshd,
ol 2] Case 3 ¢ HU
48.26kN ot} Hu| FE
238 A ZAPA A A
g ~x o A&
48.26kN ¢ Huj

e p

o]

H
0

O

1
e o

rulo
e
By “:,l l—;l ﬂ.!lO oa

off rlr
:IOL_II
S

2
i)

o
i
¥2 o
v

5 52719 4 75 A AlEdelA
= T8 537] des wSshe
FE Aol gk fﬂ olH & ¢

f
o
_1
o

i
L)
N
2,
_?L

ofo

ﬂ
A,

Wy o
oy
IH
o
lo ko

7

o

2 Ay FiRsAdA~ADD) FH 9 A
T A (No. 2009-0985)0 &Jafj Al F=8 &AL

it

P

Mo
ok

(1) Park, M. S., Kang, T. H. and Byun, Y. S., 2008,
"Dynamics Analysis and Experiments of High
Impulsive Force Device with Isolation System,"

Journal of the Korean Society of Precision



374 PALC DS I DS B

Engineering, Vol. 25, No. 10, pp.107~114.

(2) Eches, N., Cosson, D., Lambert, Q., Laglet, A. and
Renard, J., 2009, "Modeling of the Dynamics of a 40
mm Gun and Ammunition System During Firing," 7"
European LS-DYNA conference, DYNAmore GmbH,
Germany.

2714

e

(3) Press, W. H., Teukoisky, S. A., Vetterling, W. T. and
Flannaery, B. P., 1992, NUMERICAL RECIPES in
Fortran, CAMBRIDGE, University Press, USA.

(4) Friction Springs Catalogue GB 8,
RINGFEDER CORPORATION, Germany.

2009,



