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ABSTRACT Objective: In recent years, anti-riot weapons injury medical treatment has become an important research topic. In this
context, the biological test model of 18.4 mm rubber bullet is established. To research the traumas of two kinds of animals’ chest and
abdomen fired by 18.4 mm butter bullet in various distances, protections, and parts of the body. As well, to estimate the safety of anti-riot
weapon, provide the biological evidences for X-ray examination and clinical treatment, and to further explore the importance and
necessity of the X-ray examination. Methods: Two animals, three distances, three kinds of protections, and four body parts are involved.
The statistical results are acquired by analyzing clinical situations and X-ray findings. Results: Two kinds of animal have the varying
degrees of traumas under the conditions of three distances, three kinds of protections, and four body parts. In the laboratory animals’
body the distribution of bullets shows statistical regularity. Puncture wounds happen even in some laboratory animals Conclusion: The
injury severity of 18.4 mm Rubber bullet is negatively related to the distance, and the most serious wound happens within 5 meters. There
are significant differences in jury with different animal species and body parts. And injury appears to correlate with tissues’ thickness,
structure, and protections. The degree of damage is closely related to protection, and cotton clothes can significantly reduce the damaging
effects. The quantity, position, and depth of the rubber bullets in the laboratory animals’ body and the fractures can be clearly displayed
by X-ray examination. The X-ray findings can provide the reliable evidences for clinical treatment and biological experiments of the
anti-riot weapon.
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Table I The mass of integral bullet and the bolus, the maximum diameter of bolus

Name of bullet Serial number Mass of the integral bullet(g) Mass of the bolus(g) The maximum diameter of bolus( mm )

1 23.95 0.828 8.08

2 23.74 0.834 8.12

3 23.84 0.836 8.10

4 24.19 0.841 8.13

18.4mm rubber bullet ; 2446 0817 .00
6 24.47 0.821 8.08

7 23.49 0.870 8.11

8 24.41 0.815 8.09

9 24.29 0.869 8.12

10 24.14 0.829 8.14

Average 24.098 0.836 8.103

2.1.2 FEFB AKX 75 S m 35 m LbIr i KA, 25
mm AR AR B S Rl — 2H (n=10), 233135 F
Yoy ShRERLLsfaE. W 2,

R 2 BB 184 mm BEFRE 5 m. 35 m HE (m/s)
Table 2 The speed of 18.4mm rubber bullets within 5 meters and 35 meters

Name of bullet Serial number 5m 35m(g)

1 308 162

2 313 161

3 302 170

4 320 140

18.4mm rubber bullet 5 312 175
6 291 159

7 295 163

8 313 168

9 300 159

10 312 168

Average 306.6 163

5 m FHEE 306.6 m/s, HENHE(E )L BhAE( Es It E R A

E= ;—mvEO.&< 306.6% 306.6% 0.836/1000=39.29349]

Es=E/S=39.29349/[3.14x (8.103/2/10)% (8.103/2/10)]=76.23585]/cm’
35m FHERE 163 m/s, N REFIE 0.836 ¢, =B BE(E) Lh 3h B2
(Es)it&E2A, B

E=;— mv=0.5% 163x 163x 0.836/1000=11.11J

Es=E/S=11.11/[3.14x (8.103/2/10)% (8.103/2/10)]=21.55J/cm’
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Table 3 The traumas of two laboratory animals’ skins fired by 18.4 mm rubber bullets

) ) Shooting distance
Animal species

Number of effective shots

Disturbance of blood circulation Bullets through the body of

(m) (round) and spalling of the epidermis animal
5 38 38
Pig 15 33 8 25
30 34 11 23
Total 105 19 86
5 37 37
Goat 15 35 35
30 32 32
Total 104 104

30 m A i B 4POBR 2 T B 23 3l S ol L 0 A R A 2K
AR R REIRAS T A R O AR BRI (L 4) 0 W AR

T =FBE P B FR G AR IR R BRI MR I
I, WA TR WK 4-6,

%4 184 mm BEEREFAT Y LB HIRGRE
Table 4 The depth of two unshielded laboratory animals' local injuries fired by 18.4 mm rubber bullets

Shooting distance Number of effective shots

Animal species (m) (round) a B v d e
5 8 8
Pig 15 6 6
30 4 2 2
Total 18 2 2 14
5 11 11
Goat 15 8 8
30 6 1 6
Total 25 25

5 184 mm KK REFMIHYFEBLRP BEBRGIRE

Table 5 The depth of two laboratory animals’ local injuries shielded by woolen sweater

Shooting distance Number of effective shots

Animal species (m) (round) a B v 3 e

5 6 6

Pig 15 4 A
30 3 3

Total 13 3 4 6
5 4 4
Goat 15 6 6
30 5 5
Total 15 20 10
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Table 6 The depth of two laboratory animals’ local injuries shielded by cotton clothes
Animal species Shooting distance Number of effective shots o 8 ¥ 5 .
(m) (round)
5 6 4
Pig 15 10 10
30 5 4
Total 18 18
5 6 5 1
Goat 15 6 6
30 6 6
Total 18 17 1

EERA6H, 0,8, v, 8, e FRARK K THEHXE X TEHEEAE X TNRXEME TMALE,

Note: In the Table4-6, «, B, v, 8, & represents Subcutaneous fat Shallow, Subcutaneous fat layer, Subcutaneous fat myometrial, Subcutaneous muscle

shallow, Subcutaneous muscle layer.
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Table 7 The comparison of two laboratory animals’ local injuries fired by 18.4 mm rubber bullets

Number of effective Depth Range The bullet entrance
Animal species Shooting distance Protective
shots(round ) (cm) (cm?) (cm?)

6 A 2.17+ 0.29 2.83% 1.04 0.69+ 0.09

5 6 B 3.33% 1.04 3.33% 1.15 0.69+ 0.11

6 C 6.00% 0.50 4.50+ 0.01 0.74+ 0.09

6 A 1.27+ 0.40 4.17+ 1.53 0.76+ 0.12

Pig 15 6 B 2.00% 0.50 4.50+ 1.32 0.69+ 0.11
6 C 2.50% 0.05 5.17+ 1.76 0.79+ 0.16

6 A 0.77+ 0.25 4.17+ 0.29 0.72+ 0.09

30 6 B 1.13+£ 0.32 3.67+ 0.29 0.71% 0.07

6 C 1.80+ 0.20 3.33% 047 0.64+ 0.14

i:AB.C HRIRRIBR. FELIRE

Note: A,B,C represents cotton clothes, woolen sweater and unshielded.
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Fig. 1 The denudation and dysaemia of skins shielded by cotton clothes

within 15 meters
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Fig. 2 The blind tract wound of unshielded pig skins fired by 18.4mm B6 15mEELHIPREST, FHEAESZ
rubber bullets within 5 meters Fig. 6 Some boluses existing in the laboratory animals’ body shielded by

woolen sweater within 15 meters

E3 15 mRERA TR E A R B ERFLIR, EAL 1 20m,
FEH A ERANTE M B 7 5mBERS TRAT BMBEEREX 14-19cm

Fig-3 A 1.2em diameter shot-hole in the unshielded skins Fig. 7 Boluses existing in the unshielded laboratory animals’ thoracic and

within 15 meters peritoneal cavity with 14-19cm depth within 5 meters
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Fig. 5 A small quantity of superficial boluses existing in the laboratory FURIUREE , 38 RS T I A5 Hh B , DR A9t VR 4538, RIS AL
animals’ body shielded by cotton clothes within 30 meters B8 BRI 5 5 B s B2 R G, S B A B B AR e, 1B

18.4mm rubber bullets within 30 meters
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