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Fig. 1 Structural parameters and classification of fluted liner
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Fig. 2 Basic geometric parameters of 30 mm small-caliber shell
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Fig. 5 Equivalent stress variation cloud of fluted liner’s overwhelm process
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Fig. 6 Curve of fluted liner’s angular velocity
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Mechanical parameters of the overwhelm process of fluted liner
for 30 mm rifled gun based on SPH method

WANG Xiaofeng', TAO Gang', REN Baoxiang',
PANG Chungiao', FAN Qiang”, LIU Long’
(1. School of Energy and Power Engineering , Nanjing University of Science and Technology »
Nanjing 210094, Jiangsu, China;
2. Chongqing Chang’an Industry (Group) Limited Liability Com pany ,
Chongqing 401120, China)

Abstract: In order to study the effect of high rotation on the shell-penetration of 30 mm shaped charge
and the mechanism of spin-compensation, we simulated the overwhelm process of the fluted liner for
the 30 mm rifle gun using the SPH method of LS-DYNA finite element software, and found that the
actual movement of particles can be decomposed into centripetal motion and tangential motion around
the center circle. We then put forward the four stages of the overwhelm process, those of the early
crush, the buffer, the particle velocity increase in the fluted liner area and the central particle interac-
tion. The jet forming layer rotates in a counterclockwise direction, whereas the material forming the
pestle body rotates in the opposite direction. The results show that the special design of the fluted lin-
er can compensate the negative impact of the rotating disturbance on the penetration effect of the
30 mm shaped charge. The compensating rotating speed of the projectile is 379 r/s and larger.
Keywords: SPH method; shaped charge; fluted liner; spin-compensation; overwhelm process; rota-
ting speed
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