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Fig.1 Experiment set-up

(a) Full view (b) Local magnification
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(c) Bullet structure digram
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Fig. 2 Shrapnel of experiment
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Table 1 Comparison of experiment and simulation results

Experiment Simulation

Velocity/(m * s ') Results Velocity/(m + s~ ') Results

25.10 mm &5.18 mm

@6.79 mm @6.82 mm
: ‘ : '
&11.48 mm
610 600 .
213.80 mm Z13.83 mm
79
702 700 .
@13.81 mm @13.82 mm
814
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Table 2 Comparison of deformation of projectiles entering water at different velocities

B4 3k AJK B AR I i e
Fig. 4 Deformation process of projectile

penetrating into water

Experiment Simulation
Velocity/(m = s 1) D,/ mm D,/ mm Velocity/(m + s ') D,x/mm
408 5.10,5.08 5.090 400 5.18
501 6.71,6.79 6. 750 500 6. 82
610 11.30,11. 23 11. 265 600 11.48
702 13.82,13. 80 13. 810 700 13. 83
814 13.81,13.81 13. 810 800 13.82
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Fig. 5 Velocity attenuation curve
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Fig. 6 Displacement attenuation curve
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Research on the Low-Penetrating Bullets Entering Water
LLIANG Huapeng',XUE Jianfeng” . SHEN Peihui'

(1. Ministerial Key Laboratory of ZNDY ,Nanjing University of Science & Technology s
Nanjing 210094 ,China;

2.660 Design Institute of Hongdu Aviation Industry Group ,AVIC,Nanchang 330024 ,China)

Abstract: In order to reduce the bullet destruction, the design of shrapnel,a new type of bullet based on

the standard small bore bullet, is proposed. We performed the experiment of water penetration of the

shrapnel to study the deformation of the projectile head at different speeds, and conducted the

corresponding numerical simulation using LS-DYNA and obtained the projectile’s velocity attenuation

and displacement curve. The results show that the degree of deformation of the projectile’s head is

related to its speed,the higher the speed,the greater the warhead deformation. The warhead cracking

into “petals” can effectively reduce the bullet velocity, and raise the penetration resistance. The

displacement in high speed penetration is less than that in low speed penetration, which indicates that

the shrapnel has a good low-penetrating characteristic.

Keywords: shrapnel;low-penetration; water medium ; deformation
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