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Study on the Sealing Mechanism of Obturator Ring

in Uniform-diameter Barrels During Launching

ZHAO Jinyu,HUANG Yong" ,WANG Hao,CHEN Changshun
(School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Based on the background of a kind of uniform-diameter barrel gas gun and considering its
working principles and structural characteristics, the internal ballistic equations of the gas gun were
established , taking into account gas leakage through the gap of projectile and barrel. A simulation model of
the gas gun was developed in Autodyn. The correctness of the simulation model was verified by comparing
the calculated results of the simulation model with those of the theoretical model. Computations were
conducted on both simulation model and theoretical model with different gaps between projectile and
barrel. The results show that with the increase of gap size,the gas leakage rises gradually,and the muzzle
velocity of projectile shows a corresponding gradual decrease. The launching device under the two
conditions of using conical obturator ring and tail skirt obturator ring was simulated and calculated
respectively through Autodyn. The obtained projectile velocities were compared with the projectile velocity
without an obturator ring. The results show that the projectile velocities using obturator ring are obviously
higher than those without an obturator ring. Multiple monitoring points were applied to the two kinds of
obturator rings. The radial displacement and pressure of the two kinds of obturator rings under the coupled
effects of high-pressure gas,barrel and projectile constraints were recorded by the monitoring points. The
mechanism of the obturator ring was studied, and the difference of the sealing effect of the two kinds of
obturator rings was analyzed. Analytical results revealed that the tail-skirted obturator ring exhibits
superior sealing effectiveness compared to its conical counterpart.
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Table 3 Simulation parameters of conical obturator ring
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Table 5 Simulation parameters of skirt obturator ring
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Fig.7 Structure and parameters of

the skirt obturator ring
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Fig. 14 Radial displacements of the monitors on the upper side of two obturator rings(#=0.05 ms)
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