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The aim of this study is to obtain the useful design guideline for high impulsive force device with an
isolation system by the analytic approach of dynamics characteristics. In this study, the high
impulsive force system was modeled and analyzed in view of multi-body dynamics, and verified the
modeling and analysis result by the experiment of the high impulsive force device. Additionally, the
dynamic analysis was performed for the isolation system with the selected coefficients of elastic
spring and damper selected. Experimental result for the high impulsive force device with the
isolation system was compared and analyzed. From the result, it was confirmed that the design
guideline for the isolation system of the high impulsive force device was useful.
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Fig. 1 Schematic diagram of high impulsive force device

Table 1 D.O.F. of high impulsive force device

Add Subtract | Result of
D.OF. D.OF. D.O.F.
31 Moving Parts 186 - 186
6 Revolute Joints - 30 156
2 Spherical Joints - 6 150
8 Translational Joints - 40 110
17 Fixed Joints - 102 8
Total D.O.F. 8D.OF.
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Fig. 2 Distribution of calculated propellant gas force

Fig. 3 Recoil springs and urethanes of high impulsive
force device
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Fig. 5 Force-displacement curve of urethane

Table 2 Stiffness of recoil spring and urethane

Recoil spring [N/mm] Urethane
Extension Compression | [N/mm]
0.48845 0.64011 113.18
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[F(Expression 1, Expression 2, Expression 3,
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Expression 1 | The expression ADAMS evaluates
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If the value of Expression 1 is 0,
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If the value of Expression 1 is greater
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Expression 2
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Fig. 7 Comparison of gun body impulsive force between simulation and experimental results
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Table 4 Composition of isolation system

Damper Spring
Isolation system 1 Damper I 66.69 N/mm
Isolation system 2 Damper 11 66.69 N/mm
Isolation system 3 Damper IT 35.30 N/mm
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