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Fig. 1 Process of the bullet penetrating the gelatin
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Fig. 2 Force diagram of the bullet penetrating the gelatin Fig. 3 Force diagram of the bullet tumbling phase

with the small attack angle
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Fig. 5 Process of 7. 62 mm bullet penetrating the gelatin
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Fig. 8 Relation between velocity and penetration depth Fig. 9 Relation between yaw angle and penetration depth
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Fig. 10 Yaw angle varied with Fig. 11 Angular velocity and
penetration depth and time angular acceleration varied with penetration depth
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Fig. 12 Process of 5.8 mm bullet penetrating the gelatin
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Fig. 15 Relation between velocity and penetration depth  Fig. 16 Relation between yaw angle and penetration depth

17 Fe7R i F BE R 17 A% i TE) A8 £k i £ . 1) 18 I o ff 1 B L A o o 5 Bt Aof ) 28 fk i £ .

K17, 18 AT AL R WAL A% S 0. 261 m, fii 1 142° I, £ 38 B85 3K B 45 KAE 18. 49 rad/ms; R W A K
0. 217 m, W0 5T FANE B R B i RfH 111, 7 rad/ms’,

20 T T T T T T 150
—e— Angular velocity e
| —=— Angular acceleration ‘/_,- B J100
15 / N \
./'/ . \ \
- - J . \ 150
£ 10t [ %
3 [ 2 =)
: S b
S s R £
o* \ 1-50
o®
OF 00..-0".. .\.. 1100
[ | P L L —-150
-0.05 0 0.05 0.10 0.15 0.20 0.25 0.30 0.35
. x/m
P17 A A B =2 450 150 3% TR 1] 25 A it 26 P&l 18 3L B R0 03 B2 I A2 0 o B8 A2 Ak it 2
Fig. 17 Yaw angle varied with Fig. 18 Angular velocity and
penetration depth and time angular acceleration varied with penetration depth

AR R s 50T 2 B AT JULPR B4 1 ke S P PR 3R A0 4 3k et e HAE IR T e BR e .
9,16 MK 5,12 AIHI,5. 8 mm i@ 5L 7. 62 mm 38 5 BV ) R 0O, SRR B A A T UL
P, 1 36k BE B ROKR L B s IR B WOR B AF



622 DS 1 5 i i %328

RS 8 HE Al L, 3 ST f A5 2K P R BT 1) Sk AR 100 BT B 4k sm SRR, L7, 62 mm 3 5 A
5.8 mm i 5 A AT AR T AR - TR B ik e BN I Sl A Y R AT RO T A 2 R LR AL RS Ly
D7 1AL RS HUEE i A L R L R T R A S A R 5 a2 Sl R ) PR R S I — EOPE B4 RE 68 U
i A 41 38 5 Sk AR BT W R Ay a2 Bl e L T O s 2y i B ROR R e 2 5

S E UMk

(1] Xk, £IEE, B EE. glfrEs M. dbat: NRZEBE ik, 1991,

(2] w5, A 3halds 2y (M. dbat . =B ok i hdt . 1990.

[3] Nicholas N C, Welsch J R. Ballistic gelatin[R]. Institute for Non-Lethal Defense Technologies Report, 2004,

[4] Janzon B. Caculations of the behaviour of small calibre, spin stabilized projectiles penetrating a dense medium[ R].
Forskningsanstalt, Huvudafd, FOA Rapport, 20041-M2, 1975.

[5] Kneubuehl B, Sellier K. Wound ballistics: A new understanding of the behavior of a bullet in a dense medium[C] //
Preceedings of the 13th International Symposium of Ballistics. Stockholm, 1992.

[6] Sellier K, Kneubuehl B. Wound balllistics and the scientific backgroundM]. USA: Elsevier Science, 1994.

[7] Nestor N. Theoretical study of the motion of a rigid gyro-stabilized projectile into homogeneous dense medial C] //

Preceedings of the 24th International Symposium of Ballistics. New Orleans, 2008.
(8] FErpJs, i TP Shs il i it e 5 07 e [ M. dbat Bb 2= i ekt . 2004,
[9] Molitz H, Strobel R. External BalllisticsL. M]. Berlin: Springer-Verlag, 1963.

A motion model for bullet penetrating gelatin”

LIU Kun, WU Zhi-lin, XU Wan-he, MO Gen-lin
(School of Mechanical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: To research the motion of a bullet into the muscular tissue, the gelatin was used to simulate
the muscular tissue. Based on the properties of the gelatin, a two-dimensional motion model was es-
tablished for the projectile penetrating the gelatin in which reflecting the difference between attack an-
gle and yaw angle. And the bullet motions in the horizontal and vertical directions were taken into ac-
count in the established motion model. Based on the Runge-Kutta method, the motion model was cal-
culated by choosing the ordinary bullets with the diameters of 7. 62 and 5. 80 mm, respectively, as kil-
ler elements. The calculated results were compared with the corresponding experimental results.
Comparisons show that the two-dimensional motion model can describe the motion of the bullets pene-
trating the gelatin accurately. And the motion model established is of a certain commonality and can
provide a theoretical reference for the ammunition design and the wound treatment.
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