
  

  139415 3  219-230
                

    

    

     
mme.modares.ac.ir

  

    

    

    

    
                  

 

  
:  Please cite this article using:

M. R. Ghelichkhani, A. R. Mohmmadi, M. M. Heidar, Burning rate Measurement of solid Propellant using Small-scale Motors, Modares Mechanical Engineering Vol. 15, No. 3, pp.
219-230, 2015 (In Persian)

 1  2*   3  

1-            
2-                
3-         
*  754-13445armohamadi@eri.ac.ir  

      
  

 :26  1393  
 :20  1393  

 :15 1393  

              .          
       .              -

     .                
   .                  
        .             

        .   .
  

 .  26  . -
 

 . 
 .  

  

-
  

  

  

Burning rate Measurement of solid Propellant using Small-scale Motors

Mohammad Reza Ghelichkhani, Ali Reza Mohmmadi* Mohammad Mahdi Heidari

1- Department of Aerospace Engineering, Iranian Foundation of Aerospace Science and Technology Development, Tehran, Iran.
2- Department of Aerospace Engineering- Space Transportation Research Institute, Tehran, Iran
3- Department of Aerospace Engineering, Malek-e-Ashtar | University, Tehran, Iran..
*P.O.B. 13445-754 Tehran, Iran, armohamadi@eri.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 18 October 2014
Accepted 11 December 2014
Available Online 04 February 2015

Burning rate is determining parameter in performance prediction of Solid Propellant motors.
Any error in determining the burning rate directly affects the prediction of thrust and burning
time. Small-scale rocket motors are widely used by space and military industries to carry out
burning rate measurement. The use of small-scale motors has many advantages over other simple
equipments, such as strand burners. Effects such as: two phase flow, radiation, and erosive
burning effects could be present within small-scale test motors whereas strand burners are not
capable of capturing these parameters. The biggest problem with small-scale motors, however, is
determining appropriate times for when the propellant grain has been lit and burned out.
Accurate and consistent selection of start and end points is crucial to determining the burning
rate of given propellant. Experimental measurement of burning rate using developed and
modern methods according to the primary methods in Iran's aerospace industries is the main
objective of this study. In this study, 26 tests have been carried out using designed laboratory
solid rocket motor. Reproducibility of the methods available in universities and defense
companies worldwide has been considered and compared with Common Tangent bisection
method. Results show the high quality of industrial methods subset the thickness-time method,
Hessler-Glick method, and mass balance method compared to low reproducibility of tangent
bisection method.
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