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Abstract: The current standard military bullets have excessive penetration power at close range. After a
bullet cuts through the body, its remaining energy can cause a highly lethal effect, which is unable to
meet the combat requirements of counter-terrorism and anti-hijacking. So there is an urgent need to de-
velop the non-penetration and highly lethal technology for rifle bullets. A rolling motion model of bullet in
the muscles is established and the centrifugal fragmentation mechanism of bullet is revealed by analyzing
the basic control principle of penetration depth. The numerical simulation is used to discuss the main fac-
tors which affect the rolling and fragmentation of bullet. The rolling and fragmentation process of non-pen-
etrating rifle bullet in gelatin target is revealed by experiment. The research results show that the centrifu-
gal force generated by rolling bullet can make the soft bullet crushed, and the center-of-mass position of
bullet is a sensitive factor to affect the rolling of bullet. The rolling state of bullet can be controlled by ad-
justing the center-of-mass position of bullet, and compared with the standard rifle bullet, the penetration
depth of new bullet can be reduced to 1/2 to reach the non-penetration and highly lethal effect by impro-
ving the bullet velocity and reducing the thickness and strength of bullet shell.
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Fig.1 The stress analysis of bullet penetrating a soft target
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Fig.2 Rolling motion characteristics of a bullet in target
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Fig.3 The stress analysis of high speed rolling bullet
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Fig.4  Structure model of bullet
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Fig.5 Rolling state simulation results of Schemes 1,4 and 5
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Tab.1 Rolling state simulation results of different structural bullets
e - HEE/ SRR I 1137 94 TR A= B o0 i E, T IIRR M
(mes™") (rad-s™") mm cm (rad-s™")
1 EHH=E 950 8.96 24 871 14. 68 21 9812
2 H—kpk 950 8. 86 24 871 14.87 21 10753
3 HhaE R 950 7.93 24 871 14.99 21 10 064
4 CIESNEE=S 950 9.53 24 871 13.05 21 4486
5 Ja BRI 950 7.70 24 871 16. 11 17 16 186
6 g = s 950 8.96 33561 14. 68 16 8 441
7 L =E 600 8.96 15708 14. 68 18 8220
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Fig.6  Structure drawing of verification scheme
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Fig.7 Verification experiment sketch map
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Fig.8 High-speed-photographs of experimental results
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Tab.2 Penetrating test data sheet of verification

schemes
A= FE IR B AL B/ em RAMREE/ em
1 9.0 31.5
2 8.5 35.0
3 10.0 35.0
4 9.0 31.5
5 9.0 32.0
6 10.0 33.5
FHE 9.0 33.0
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