230-219 yoye 3 o louds 15 093 1394 3133 ()30 SWlo FwIiie dlxo

SR 3 el doliale =

=

. . =

I Sl (Gwikigo s &
mme.modares.ac.ir ‘;f»'/“,. 2

o8 yoliio (S 397 g0 31 0Bl b el L gur i Ige & 5 (S 50N

3 *2 . 1 .. w s
S (30 o ¢ (ssaas Ld yule & SlA mall L jaaas

Ql)e('\' (Ql)ﬂ dLAélyz dlq‘:\)ghé 9 ,a,lc Axwgd sl (Lbélyb (Wi (A‘f})l u.:l;...’s)Lf -1

Ol ol plad olRin gy « olas i g Jor gladilobs oaSiing}y « Sl wdige (558> -2
Ol el Slo olSisls Lablan pwtign ¢yboliwl =3

armohamadi@eri.ac.ir 13445-754 ., ghi0 (o5 *

sase IERIEAISVIR
2 eiten jsbty GBige £33 et )3 S 45 o Sl sl SR laygige 3yShes iy 3 0N (el L Uige £ o (sag}, e
ol paie sy e A5 5 b plio 5 (o2, bty SasS obie slagige SIS oo S g olej 3 Sl ot Pt
Wlo g E55 5503l ol (slaylil plo 4 Cons (3L blze So S olide (sbaygige I edliial gy o0 54 (hjgw £ xS 1393 yuge 15);_-4@:021)]
o (Jops sl dly jpds SooS slaygige )d Wil e (il hjgw Sl g L (55Bed lya Lo (131015 La3y5dl S ey oI5l 4
el loj e (s S5 pliie slaygise > JSde (0355 Sl bl |y Loyl ool (6Sesll (Ulss ooy81,S ey i &5
el oreoglis S g0 g £ meS Tn g bl 5 E9p8 a5 88> Sl el g ploil g Ch g Bjgw £955 L i O

lio )3 39250 adgl sla gy 4 4095 b bao g 4Bl drwgs sl g, Sl ol b (hjgw 255 (278 (S eill imgh ul (Lol Bun Olesm s o

-y ains)yS5 el 01 plosl s 26 o )b sol g aSisles] pgise ) odlitl b gy ol 55 sl ] oladlen
dulio olos jlusss ()5 bl pgurye (Boy b g 4B)S B )y 350 Qo daw ) (IR 5 (1 cladsgerns 3 35250 sl
P oYl gy 5 SIS s gy oo g s (Byy degemme ) ete laby) VL CudS Sl @l ol oad

ol plos Sluass 035 aad Gy b S L Al

Lol C8 g0 Sl y5ipe

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.0.B. 13445-754 Tehran, Iran, armohamadi@eri.ac.ir

[ Downloaded from mme.modares.ac.ir on 2025-04-22 ]

ARTICLE INFORMATION ABSTRACT
Original Research Paper Burning rate is a determining parameter in performance prediction of Solid Propellant motors.
Received 18 October 2014 Any error in determining the burning rate directly affects the prediction of thrust and burning

Accepted 11 December 2014

Available Online 04 February 2015 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

Keywords: . o

Bumng Rate burning effects could be present within small-scale test motors whereas strand burners are not
Burning Time capable of capturing these parameters. The biggest problem with small-scale motors, however, is
Pressure-Time History determining appropriate times for when the propellant grain has been lit and burned out.

Laboratory Solid Propellant Motor Accurate and consistent selection of start and end points is crucial to determining the burning

rate of a 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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