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Fig. 1 Process of the bullet penetrating the gelatin
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Fig. 2 Force on the bullet in “narrow channel” phase
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Table 1 Parameters of bullets
Bullet No. m/(g) d/(mm) //(mm) I,/(kg « cm?) A Ae s’
1 8.150 7.92 26.8 3.546 2.01 0.90 0.73
2 8. 380 7.92 26.8 3.682 1. 88 1.04 0.73
3 7.830 7.92 26.8 3.325 2.26 0. 66 0.73
4 8. 285 7.92 26.8 3.692 2.01 1. 20 1. 00
5 8. 083 7.92 30.8 4.353 2.01 1. 40 0.73
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Fig. 7 Principle and arrangement of the experiment
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Fig. 8 Relation between penetration depth and time
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Table 2 Theoretical and experimental motion parameters of bullet 5

Method vin/(m/s) Vour/ (m/$) Your/ (mm) Oin/ (%) Gin/ (%) tr/(pm)
Theory 650. 8 358. 4 9.7 0.5 0.5 573
Experiment 650. 8 382.3 14.0 0.5 0.5 556
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Table 3 Theoretical and experimental results of bullet 5 at different time

v/(m/s) x/(mm) y/(mm)
t/(;is)
Theoretical Measured Theoretical Measured Theoretical Measured
0 650. 8 650. 8 0.0 0.0 0.0 0.0
344 507. 4 529.6 197.6 199. 7 1.6 1.1
450 460. 7 440.7 249.1 261.6 4.3 5.1
556 376.2 382.3 293.6 300. 0 8.9 14.0
AN
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Research on Model Parameters of Bullet Penetrating Gelatin

LIU Kun'?,WU Zhi-Lin'! , XU Wan-He! ,MO Gen-Lin'

(1. School o f Mechanical Engineering s Nanjing University of Science and Technology ,
Nanjing 210094 ,China;
2. Nanjing Mint Com pany Limited s Nanjing 211100,China)

Abstract: Based on the 2-D motion model of bullet penetrating gelatin,a function of the drag coeffi-

cient,

the lift coefficient,the roll moment coefficient and the yaw damping torque coefficient derivative

which is related to the bullet shape is established. Based on the 7. 62 mm bullet,five kinds of bullets

were designed for the penetrating experiment by changing the caliber of ogive,the ratio of tail contrac-

tion and the length-diameter ratio of cylinder. The model was calculated based on the Runge-Kutta

method and the calculation is compared with the experiment. The result shows that these four coeffi-

cients can describe the effect of the bullet shape on the motion. It will provide theoretical bases for the

ammunition design.

Key words: bullet; penetrating gelatin; motion model; parameter study;bullet shape
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