
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 04, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 439 

Design of Shock Absorber for Weapon System using Pneumatic Circuit 

Suvandan Saraswat1 Harsh Dwivedi2 Mukul Mishra3 Madhav Krishna4 Kush Kumar5 

1,2,3,4,5Department of Mechanical Engineering 
1,2,3,4,5J.S.S Academy of Technical Education, Noida, India

Abstract— Recoil is the backward movement of a gun when 

it is discharged; it causes grave problems for the user such as 

reduction in accuracy, injury to the user and also leads to 

damaging the weapon being used. Our aim is to minimize it 

by using a pneumatic circuit. Pneumatic circuit is an 

interconnected set of components that convert compressed 

gas into mechanical work. Pneumatic piston cylinder is being 

used as to suppress the recoil of the gun. They are mechanical 

devices which use the power of compressed gas to produce a 

force in a reciprocating linear motion. by using the pneumatic 

circuit we observed that we were able to reduce the recoil of 

the gun up to 36%. This decrease in recoil by 36% is very 

helpful and also was able to solve the problems mentioned 

above. The shooting accuracy is increased and there is less 

chances of injury and also the damage caused to the weapons 

is also reduced. 
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I. INTRODUCTION 

Our project absorption of recoil in a weapon system involves 

use of following equipments. 

Pneumatic Circuit are the set of components that 

changes compressed gas into mechanical work. It can be 

defined as the interconnected set of components that alter 

compressed gas into mechanical work. Compressor and 

compressor fed tank are must in the circuit. 

Shock Absorber is used to absorb and damp shock 

impulse. We have used it to absorb the shock coming from 

the gun to the user. Pneumatic Cylinder in this compressed 

gas is used to produce a force in linear motion. They are also 

called air cylinder. Single stroke pneumatic cylinder has been 

used. Solenoid Valve 5/2 way has been used.5 way 2 position 

solenoid springs with manual override. Aluminium body 

solenoid valve has been used. They are also electromagnetic 

devices. Only one solenoid valve is used. Air Compressor is 

used in converting power into potential energy.  DC 

compressor is used with maximum capacity of 150 psi. It can 

operate on 10 Ampere current and voltage of 12 Volts. 

Battery of 7 amperes is used. Battery requires 1.4Ampere 

initial charging current. Microcontroller Zero printed circuit 

board, Arduino Uno and Load cell is used. HX711 Module is 

also used. 

A. Advantages 

 Pneumatics offer rapid movement of cylinders and have 

the advantage of availability in very small sizes. 

 Pneumatic circuit offers a very clean system. 

 In pneumatics, cylinders and valves can dump their 

compressed air straight to the atmosphere when they 

need to change direction. 

 It will reduce recoil of the gun and will increase the ease 

to operate the gun. 

 It will reduce the chances of injury while using the gun. 

 

B. Limitation 

 The pipe connected from the shock absorber is very 

fragile which can breakdown in war. 

 New user can get problems while using. 

 Shock Absorber may breakdown due to sudden jerk. 

 Sometimes due to moisture accumulation the system can 

freeze up. 

C. Objectives 

The objective of our paper is to reduce the recoil of the gun 

in order to increase the efficiency and accuracy of the gun.  It 

will reduce the injury caused due to the recoil of the gun. This 

system will also help in reducing the damage to the gun due 

to recoil force. 

II. LITERATURE REVIEW 

2.1. Reybrouk (2017) has proposed a shock absorber model, 

which is applicable, both as a part of a full car suspension 

simulation and as a general way to describe and specify 

automotive shock absorber. The parameters of the model 

correspond to different physical properties and tuning 

possibilities of a standard shock absorber. After the 

identification of the parameters, it is seen that the results of 

simulation model agree well with the experimental results for 

wide range of dampers and road profiles. The algorithm and 

formulae used in the model have been presented. Simulated 

and measured damping curves have been compared for a 

typical automotive shock absorber. This model has been 

effective in full car simulation and has been a very good tool 

in discussing and specifying a shock absorber.  

2.2 Besinger et. al (2016) have described 'Hardware-

in-the loop' method using an appropriate mathematical model 

with a laboratory test rig for testing hydraulic dampers. The 

seven parameters of the model have been determined by 

simple dynamic measurements on a lest damper. The shock 

absorber model is validated under realistic operating 

conditions using the test rig and the relative importance of 

various features of the model on the accuracy of vehicle 

simulation has been investigated. An accurate Semi-

empirical damper model, with the fewest possible parameters, 

has been investigated and a sensitivity analysis of the 

simulated vehicle responses to various simplifications of the 

damper model has been carried out. 

2.3. Xian et. al., (2014) conducted a research to 

better learn the efficiency of recoil reduction by Laval nozzles 

acted on automatic weapons, an improved brake is designed 

to reduce recoil. Backward levelnozzle are located at both 

sides of the brake. In-bore gas flowing into the Laval nozzles 

through gas ports sprays acceleratory. Taking 7.62 mm 

machine gun as an experimental gun and taking the muzzle 

velocity of projectile and the efficiency of reducing recoil 

force as the research objects, the experiments achieve the 

curves of the muzzle velocity of projectile and the efficiency 

of reducing recoil force for different projects. Experimental 
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results indicate that two kinds of recoil reduction 

technologies can improve the efficiency of recoil reduction 

without reducing the muzzle velocity of projectiles 

significantly. The combination of the two technologies can 

obtain the better efficiency of recoil reduction. 

2.4. Lee et. al., (2013) has developed a shock 

absorber model based on the fundamental principles of 

mechanics. The model developed identifies the required 

damper valve for the desired performance and hence speeds 

up the design process. Using the parametric study, the effect 

of parameters on the performance of the shock absorber has 

been analyzed. In the model of a typical monotube damper, 

the slot type orifices for a steady flow and an annular flexible 

disc for a variable flow restriction have been used. This model 

of the damper can easily be incorporated into a vehicle 

suspension system to simulate and to enhance the vehicle 

dynamic response. This can have similar implications in 

defence equipment in relation to damping sound. 

2.5. Duym (2012) has proposed a physical model of 

an automotive shock absorber for simulation of vehicle 

dynamics and model has been implemented in several 

software packages. For the experimental purpose, BMW 

Series-7 shock absorber has been used. He developed a 

damper model that predicts the damper force as a function of 

damper displacement and velocity for a given set of tuning 

parameters. The pressure model is formulated as a set of 

differential equations relating to the internal chamber 

pressure while the How model calculates the oil How 

between the chambers (as a function of pressure drop) by 

means of a set of nonlinear equations. By using estimated 

parameters and values of the constant, nonlinear nature of the 

damper has been well predicted and dynamic behaviour gives 

a satisfactory match. For a given application, it has been 

claimed that, most hysteresis is caused in the compression of 

the gas in the reserve tube rather than compression of the oil. 

2.6. Singh and Wereley (2005) studied optimal 

control of a gun recoil absorber by minimizing recoil loads 

and maximizing rate of fire. A multi-objective optimization 

problem was formulated by considering the mechanical 

model of the recoil absorber employing a spring and a 

magnetorheological (MR) damper. The damper forces are 

predicted by evaluating pressure drops using a nonlinear 

Bingham-plastic model. The optimization methodology 

provides multiple optimal design configurations with a trade-

off between recoil load minimization and increased rate of 

fire. The configurations with low or high recoil loads imply 

low or high rate of fire, respectively. The gun recoil absorber 

performance is also analyzed for perturbations in the firing 

forces. The adaptive control of the MR damper for varying 

gun firing forces provides a smooth operation by returning 

the recoil mass to its battery position (ready to reload and fire) 

without incurring an end-stop impact. Furthermore, constant 

load transmissions are observed with respect to the recoil 

stroke by implementing optimal control during the simulated 

firing events. 

2.7. Rakheja and Sankar (1995) have proposed the 

concept of an 'On-Off damper employing the feedback 

signals from directly measurable variables. A control scheme 

utilizing the directly measurable relative position and relative 

velocity signals to produce the command signal is put 

forward. Authors have proposed the 'On-Off mechanism, 

which can be achieved through the modulation of orifice area 

in a conventional hydraulic damper, using a two position 'On-

Off valve driven by the command signal. The shock and 

vibration isolation characteristics of the proposed 'On-Off 

damper are evaluated through computer simulation.  

III. METHODOLOGY 

Here the Pneumatic Shock Absorber is worked with the help 

pf pneumatic power. The function of the “Pneumatic Shock 

Absorber” is to absorb the shock from the recoil of the gun. 

A. Working Principle  

The working medium adopted is compressed air. The 

compressed air is transmitted through tubes to pneumatic 

cylinder where power is converted into reciprocating motion. 

The reciprocating motion is obtained by using an electrically 

controlled solenoid valve. The input to the solenoid valve is 

given through the control unit. The reciprocating motion 

transmitted to the jack through the piston which moves on the 

cylinder. The jack is placed under the vehicle chassis, where 

the vehicle to be lifted. The vehicle can be lifted when the 

solenoid valve is switched. The vehicle over the jack gets the 

reciprocating motion through the piston which is connected 

to the jack. Thus using a pneumatic jack, the vehicle can be 

lifted with ease in operation.  

 Power can be easily transmission  

 Less loss in transmission  

 A single compressor can supply power to many 

pneumatic Jacky.  

 Low cost  

 Easy to work and reduces the manual stress  

B. Demerits 

A separate compressor needs to be used 

C. Application 

Pneumatic shock absorber can be used at a place where the 

shock from the machine needs to be absorbed. In our project 

we will use this system in absorbing the recoil from the gun. 

IV. FACTORS DETERMINING THE CHOICE OF MATERIALS  

The various factors which determine the choice of material 

are discussed below.  

A. Properties:  

The following four types of principle properties of materials 

decisively affect their selection  

1) Physical  

2) Mechanical  

3) From manufacturing point of view  

4) Chemical  

B. Manufacturing case 

C. Quality Required 

D. Availability of Material 

E. Space consideration 

F. Cost 
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V. DESIGN OF EQUIPMENT  

A. Pneumatic Components and Its Specification 

The pneumatic jack machine consists of the following 

components to full fill the requirements of complete 

operation of the machine.  

1) Double acting pneumatic cylinder  

2) Solenoid valve  

3) Flow control valve  

4) Connectors  

5) Hoses  

1) Double Acting Pneumatic Cylinder:  

a) Technical Data  

 Stroke length: cylinder stroke length 50mm =0.05m  

 Bore :   25mm 

 Quantity : 1  

 Seals : Nitride (Buna-N) Eastover  

 End cones : Cast iron  

 Piston : EN-8  

 Media : Air  

 Temperature: 0-80°C  

 Pressure Range: 8N/m2  

2) Solenoid Valve  

a) Technical data  

 Size: 5/2 way 

 Function: 5 way 2 position solenoid/spring with manual 

override 

 Valve operation: Servo Assisted 

 Body: Aluminium 

 Seat: NBR  

 Pressure range: 1.5 to 8 BAR 

 Media: Air 

 Quantity: 1  

3) Pneumatic unit 

a) Technical data  

 Type of cylinder : Double acting cylinder  

 Type of valve : flow control valve & solenoid valve  

 Max air pressure : 8 x10^5 N/m2  

4) Rifle specification  

 Gun weight : 10.12 Kg 

 Recoil distance : 0.3m 

 Muzzle velocity : 710 m/s 

 Projectile mass : 0.079 Kg 

5) Connectors  

a) Technical data  

 Max working pressure : 10 x10^5 N/m2  

 Temperature : 0-100°C  

 Fluid media :Air 

 Material :Brass 

6) Hoses  

a) Technical data  

 Max pressure : 10 x10^5 N/m2  

 Outer diameter : 6mm =6 x 10^-3 m  

 Inner diameter : 3.5mm =3.5 x10^-3m 

7) Flow control valve : 

a) Technical data 

 Port size: 0.635 x 10^-2 m  

 Pressure: 0.8 x10^5 N/m2  

 Media : Air 

 Quantity: 1  

VI. DESIGN CALCULATION  

 Max pressure applied in the cylinder (p) : 8 x105N/m2  

 Area of cylinder (A) : (3.14/4*(D2) 

 Force exerted in the piston (F) : Pressures applied X area 

of cylinder. 

0.52kN     : PX(0.00196) 

P=2.65x10^5 N/m2 

VII. RESULT AND TESTS 

The following result was optioned 
Key 

Indicator 

Initial 

impact** 

With 

pneumatic** 

Percentage 

absorb 
Status 

Test 1 620 390 37.09 Positive 

Test 2 580 380 34.45 Positive 

Test 3 600 380 36.06 Positive 

Test 4 610 390 36.66 Positive 

A. Final Result: 

The recoil was observed to be reduced by almost 36%. 

VIII. CONCLUSION 

The pneumatic shock absorber was successful at reducing the 

recoil of the gun, it was able to reduce the recoil for up to 36% 

which is very good.it also helps in solving the major issues 

regarding the recoil problem. The recoil of the gun was at test 

1 was reduced by 230 weight. And in test 2the recoil was 

reduced by 200weightoverall the reduction in recoil was quite 

significant and the pneumatic absorber was successful in 

damping the recoil of the gun. If this system is used, then the 

accuracy of a rapid gun could be vastly increased and the 

injuries caused by the recoil of the gun will further be 

reduced. It will also reduce the damage caused by the recoil 

to the gun. 
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