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Dynamic Performance Optimization Matching of Elastomer Damper and

Anti—aircraft Machine Gun
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Abstract: To improve the shooting stability of machine guns and firing accuracy, a single rod viscoelastic
elastomer damper applied to 12.7 mm heavy machine guns was designed, which was simulated by the variable
stiffness Kelvin model. The three important performance parameters (stiffness, damping coefficient, and initial
pressure) of the viscoelastic elastomer damper were optimized and matched by orthogonal experiments, and a set of
performance optimization parameters best matched the dynamics of the elastomer damper and the anti-aircraft
machine gun were obtained. Finally, the dynamic performance of the optimized matching viscoelastic elastomer
damper was compared with the spring damper. The results showed that the recoil force of the machine gun using the
elastomer damper was smaller, the recoil speed changed more smoothly, and the muzzle fluctuation was smaller than
that of the 12.7 mm machine gun equipped with the spring damper.
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Fig.1 General design of viscoelastic elastomer damper
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Fig. 2 Machine gun firing dynamics model
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Fig.3 Mathematical model of viscoelastic elastomer damper
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Tab.1 The relationship of elastomer’s compression rate
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Fig.5 Recoil velocity—time relation curve for different stiffness
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Fig.7 Recoil force—time relation curve after matching of

different stiffness and damping coefficients
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of different prepressure, stiffness and damping coefficient

] 12 FR AR T NIEE FIRH e DL AT L 5 1)

Je A BRI SE R M N 12 Rl LB Y Je AR 7

B FEAR R E AE 7.5~8 mm, {HJ2& Hil Fk 77 2 100 N, NI £

400 N/mm . fHJE %2 0.5 N+s/mm, i /T /7 1 200 N [

J& 600 N/mm ,BHJE Z%70.8 N-s/mm A5 /% /1 1 800 N

Kl 500 N/mm BHJE 2 %00.6 N - s/mm AHX 55 B A
B

——2100 N,400 N/mm.0.5 N-s/mm
=== 1800 N.,500 N/mm.0.6 N-s/mm
v 1500 N,600 N/mm,0.7 N
1500 N.600 N/mm.0.8 N- /
——1 200 N,600 N/mm,0.8 N-s/mny’’

-2.0

|
IS5}
o

Jii AAA7 A% /mm

—8. L 1 1
8.00 0.01 0.02 0.03 0.04 0.05

N [E/s
B 12 FREFE A R E AR & S I B G §)
JG A5 A — B 8] £ A ol X
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