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ABSTRACT

T1e recoil system is mainly used to absorb the recoil force during firing,
and fuithermere it can use compressed gas or springs to return the gun tube
I6 s original position for arfillery weapons. In other words, the recoil motion is
Ihe rearward mavement of the gun during and after firing. The recoil motion is
caused by Ihe reaction of the projectile and the propellant gases. Afler recoil,
Ihe aun and copnecting parts retum to the original firing position, In recent
vesrs, the develapment trends of artillery weapons with recoil systems focus
an the reliahility and simplicity. Therefore, a small volume, high recoil
&fficiency, and low cost of recoil systems are necessary.

This thesis presents development of mathematical model for vacuum
damped recail system, formulated to predict response of vacuum damped
racoil &ystem, Mathematical models usually describe a system by & set of
parameters and set of equation that establish relationship between the
parameters of recoll system, The objective of the present work is to create a
mathematical modeling of the vacuum damped recoil system, which include
the recoll system parameters such as recoil time, vacuum developed. recoil
length, force to pull the barrel and mass of barrel. Finally, the relation between
thase paramelers 15 setup by formulating the mathematical model for recoil
{ime and force of vacuum damped recoil system.

A crucial pan of the mathematical modeling process is the validation of
whether or nol a given mathematical model describes a sysiem accurately,
After developing the mathematical model for vacuum damped recoil system
ils validation is successfully camed oul, which show comectness of
mathematical model.
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RESULTS AND CONCLUSION
8.1 RESULTS

1. Thus mathematical madel Is developed for vacuum damper recoll
fyalem 1o calculale recoll lime and foree,

I [my,
Racoll fime (= 0.0611 /Tﬁ? ..... e, (A)

Force = 0.213 Ipd o (B)

2. By using equation (A) and (B) recoll time and force can be calculated
respeclively for vacuum damped recoll gyelom by knowing the ofher
parameters In the equations.

3. The value of constants kv and kz In mathematical model of recoll time
and force respectively are calculated as 0.0511 and 0,213,

4. For recoll time the coefficient of determination R? = 0.863 (86.3%), It is
clear that the experimental and analytical recoll time good fit to each
other, hence the mathematical model develop for recoil time is valid.

5. For force the coefficient of determination R? = 0 895 (89.5%), it is clear
that the experimental and analytical force good fit to each other, hence
the mathematical model develop for force is valid,

6. Thus studied the vacuum damped recoil system.

8.2 CONCLUSION

Recoil system is core part of artillery weapon and performance of
artillery weapon is depending on it. The time between two consecutive firing
should be minimum thus the recoil system mus! be reliable and simple in
maintainability. The vacuum damped recoil system is reliable and simple 1o
use. The mathematical model is developed for vacuum damped recod systom
o calculate recoil time and force. To validate these mathematcal models

ient of determination R is calculated. Coefficent of determnation s an
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' mpoﬂam tool in delermining the degree of linear correlation of varizbles
I.g;,odness of fit). The coefficient of determination for experimental and
anal)'ﬁca' recoil ime comes 0.863 and corelation coefficient is 0.929 very
Jose to 1 which interpreted strong positive relation between experimental and

alyﬁCa' recoil time, good fit to each other. In the same way the coefficient of
" rmination for experimental and analytical force comes 0.895 and
i:;lation coefficient is 0.946 very close to 1 which interpreted strong positive
tween experimental and analytical force, good fit to each other.

elation D€ o
oncluded that mathematical model formulated for recoil time and

Hence it 1S

e of vacuum damped recoil system is valid, recoil time and force can be
forC

iculated using this model very easily by knowing the other parameters in the
ca

model.
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