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Abstract: Ballistics is the study of action, motion, and behavior of 

the projectile in any given medium. Firearms are the most 

commonly used weapons in cases of homicide and suicide. 

Currently, forensic ballistics uses the scientific methods in the 

courtroom to prove or disprove the involvement of alleged 

firearm as well as also uses the technological advancement to 

calculate the approximate range of firing with greater accuracy 

along with the possible type of firearm used. The findings of the 

present study show the significant difference in the impact entry 

hole among different firearm and projectile caliber used over 

several distances by the use of same caliber ammunition from the 

same source. The use of ballistics gel body in the study of 

projectile motion has been of great interest and benefit for 

ballistic experts and investigators. In this study use of same 

caliber bullets on a Ballistic Gel body (imitating the human body) 

by different firearms has been studied in order to assess the 

behavior of a particular projectile to estimate the approximate 

type of projectile used and also the range of firing. This was 

achieved by studying the entry impact on the gel body. It was 

established that the dimensions of the entry wound vary in case 

of different firearms at different distances even though the 

ammunition caliber remains the same. 

Keywords: Ballistics, Ballistic Gel Body, Entry impacts, Shooting 
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I. INTRODUCTION 

Firearms are the most common weapons used in several 

homicide and suicide cases. According to the FBIin 2012, 

there were 8,897 total firearm-related homicides in the US, 

with 6,404 of those attributed to handguns[1]. Handguns are 

the most commonly used guns in homicide cases due to their 

small size which allows for easier concealment and disposal, 

along with less experience and training required to use them 

in comparison to other firearms [2].  
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The terminal and wound ballistics still lack much research 

and improvement due to the overall difficulty of carrying 

out experiments in this field as per the unavailability of 

selected animal targets; therefore the findings of this 

research on ballistic gel body will be beneficial to law 

enforcement in some instances. The nature of gunshot 

wounds (GSW) over the 
 

 
Fig. 1 Ballistic gel body torso (Synthetic gelatin to 

imitate human tissue) 

The distance between the firearm and the target (gel body) 

has been alteredranging from 6meters, 10 meters, and 30 

metersrespectively to study varying effects of the same 

caliber at different distances. These distances were selected 

as per the availability of fixed distance stations at the 

shooting range. 

III. RESULTS AND DISCUSSIONS 

The findings were mainly focused upon the entry impact 

formed on the target. The diameter of the entry wounds 

differs for each type of firearm, even though the same 

caliber bullets has been used.The following tables shows the 

variations of the measurement of the entry wounds with 

respect to the difference types of firearms: 

For distance 6.0 m 
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Table 1: Variation in the entry impact in respect to 

different types of firearms at distance of 6.0  meter 

Firearm Glock 17 

Pistol 

Berretta 

Pistol 

Carbine 

Rifle 

Caliber (mm) 9 9 9 

Entry Wound 

(mm) 

4 5 8 

Figure 2 3 4 

 

The target is influenced by the dynamics of the projectile 

and the local reaction of the penetrated tissue [3]. 

Previously it has been observed in one study one 

characterization of a visco-hyperelastic synthetic gel for 

ballistic impacts assessment in which a study of human body 

response in the field of ballistics was done by using SEBS 

(synthetic gel-based systems) [3]. 

In another study on the soft body armor back face 

deformation with ballistics gel backing, efforts have been 

made to understand the deformation of personal armor 

systems (PAS) during an impact event using the gel body 

[3]. The focus of this experiment was to study the entry 

impact effects of different firearms with the same calibers 

projectile and their behavior (cavitation) inside during their 

travel through the ballistic gel body. For this specific 

purpose, a customized ballistic Gel torso made from silicone 

which represents the similar tensile strength of the human 

body was considered[4]. However, there were limitations as 

of not imitating the bones, flesh, etc. The study will be 

useful in case of the soft tissue injuries involved in the 

shooting incidents. Different weapons with the same caliber 

were utilized in this work with varying firing distances. 

II. MATERIALS AND METHODS 

The experiments were conducted on clear ballistic gel torso 

(imitating human target) (Figure 1) at Sharjah shooting 

range, UAE with all the due precautions and under the 

guidance of the firing experts. The gel body has been firmly 

mounted with the help of ballistics stands at each distance 

with stationary mounts. Two handguns were used, i.e. Glock 

17 and Berretta pistol along with one Carbine rifle. In all the 

firearms a 9mm bullet cartridge (ammunition) was used 

from the same source to observe the consistency and 

differences on the impact entry hole. The single cartridge 

box was used for all three weapons to maintain the 

flexibility in the findings and to avoid any variations due to 

different ammunition source. The ballistics gel body (torso) 

made of synthetic ballistic gelatin which meets the FBI 

protocol for calibrating ballistic gelatin to match human 

tissue was used [5,6].  

Table 1 shows that even if the same caliber of bullet is used 

with different firearms, the diameter of the entry wound will 

definitely vary and usually be larger in comparison to the 

farther distances. This also means the impact of the bullet on 

the surface does not depend only on the caliber but also on 

the type of the firearm and as well as the distance. 

 

Figure2. Glock 17 Pistol (9mm) entry impact 4 mm 

 

Figure3. Berretta Pistol (9mm) entry impact 5 mm 

 

Figure 4. Carbine Rifle (9mm) entry impact 8mm 

For distance 10 m 

Table 2: Variation in the entry impact in respect to different 

types of firearms at distance of 10 meter 

Firearm Glock 17 

Pistol 

Berretta 

Pistol 

Carbine 

Rifle 

Caliber (in 

mm) 

9 9 9 

Entry 

Wound  

(in mm) 

3 3.5 6.5 

Figure no. 5 6 7 
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As we can see in the table 2, that the diameter of the entry 

wound decreases in all the three cases with an increase in 

the range of firing. 

 

Figure 5. Glock 17 Pistol (9mm) entry impact 3 mm 

 

Figure 6. Berretta Pistol- 9mm entry impact is less than 

3.5 mm 

 

Figure7. Carbine Rifle- 9mm entry impact 6.5mm 

For distance 30 m 

Table 3: Variation in the entry impact in respect to different 

types of firearms at distance of 30 meter 

Firearm Glock 17 

Pistol 

Berretta 

Pistol 

Carbine 

Rifle 

Caliber (in 

mm) 

9 9 9 

Entry Wound  

(in mm) 

2 2.5 4.5 

Figure no. 8 9 10 

Furthermore, in table 3 the diameter of the entry wound 

decreases additionally with an increase in the range of firing 

of 30 meters. 

 

Figure 8. Glock 17 Pistol entry impact 2 mm 

 

Figure9. Berretta Pistol- 9mm entry impact 2.5mm 

 
Figure 10. Carbine Rifle- 9mm entry impact 4.5 mm 

The following table 5 gives the comparative study of entry 

impact created by the use of different firearms with same 

caliber ammunition at different distances. 

Fire Arm          Entry Wound 

6.0 m 10m 30m 

Glock 17 

Pistol 

4 3 2 

Berretta 

Pistol 

5 3.5 2.5 

Carbine 

Rifle 

8 6.5 4.5 
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Here the factors of variation are Fire arm and Entry wound. 

Null Hypothesis 1      : There is no significant difference 

in the entry impact used at different distances. 

Null Hypothesis 2       : There is no significant difference 

between fire arms. 

Alternate Hypothesis1       :: There is a significant impact 

of entry wound used at different distances. 

Alternate Hypothesis 2        : At least two of the fire arms 

differ significantly. 

This experiment has yielded many suggestive and beneficial 

results. Using the same caliber bullets with different 

weapons and changing the distance to produced various 

effects that were interpreted as follows: 

 

From the above tables it can be seen that 

           for (2,4) degree of freedom = 56 

            for (2,4) degree of freedom = 6.94 

Since the calculated value of F i.e 56 is greater than 

tabulated value. Therefore we reject our null hypothesis at 

5% level of significance and conclude that there is 

significant difference in the entry impact used at different 

distances. 

Also from the table we can see that  

           for (2,4) degree of freedom = 32 

           for (2,4) degree of freedom = 6.94 

Again it is observed that the calculated value of F i.e 32 is 

greater than tabulated value. Therefore it is significant and 

null hypothesis       is rejected at 5% level of significance. 

Hence we may conclude conclude that there is significant 

difference in the entry impact with respect to different types 

of fire arms. 

IV. CONCLUSION 

The study was based upon the entry impact using different 

types of firearms with the same caliber ammunition (9mm 

cartridges). The results have concluded that there is a 

significant difference in the entry impact used at different 

distances with respect to different types of firearms. Hence, 

it is observed that there are always exists specific 

differences in the entry impact due to different range or 

distance of firing. Usually, it has been noted in the 

experiment that with the increase in the distance of firing, 

the dimensions of the entry impact decreases. Therefore, the 

distance at which a target is standing or kept during shooting 

will influence the effects and the aspects of the entry impact 

[7,8]. The findings of this experiment can be used as a 

suggestion in legal cases involving firearms of the same 

caliber and may help to narrow down the suspected firearm 

list in shooting incidents.  

ABBREVIATIONS 

GSW – Gun Shot Wounds 

FBI- Federal Bureau of Investigation 

SEBS- Synthetic Gel Bases Systems 

PAS – Personal Armor System 

UAE – United Arab Emirates 

mm- milli meters 

m -  meters 

K.E – Kinetic Energy 
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