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ABSTRACT 

Solid Rocket Motors (SRM) manufacturing and design were expensive. In the 

design to develop the solid propellant rocket motors, the use of numerical tools 

able to simulate, predict and reconstruct the behavior of a given motor in all 

operative conditions is particularly important in order to decrease the planning 

and costs to avoid made destructive test. 

The study is devoted to present an approach to the numerical simulation of a 

given Solid Propellant Rocket Motor (SPRM) internal ballistics, 122 mm, during 

the quasi steady state by means of a commercial tool (ANSYS FLUENT). The 

main goal of the work is to study and simulate charged motor for long range 

(20~40km) rocket (122mm) motor internal ballistics (thrust & pressure). 

The internal ballistics model constructed in the study is a 2-D axisymmetric 

model, based on several assumptions that there is no contribution of the erosive 

burning and dynamic burning in the burning rate model. The results of the 

internal ballistics simulation are compared with that obtained from the 

experimental ground firing test station for three models with original. The 

validation of the results allows concluding that the assumptions made in the 

construction of the model are reasonable. Good agreement observed between 

theoretical, analytical and experimental results. 

In the study some of the conventional 2-D grain burn backs are analyzed and 

thrust - pressure time histories are predicted by plotting some graphs in different 

temperature ranges (20, 35, 50) ºC. These graphs are validated by comparing the 

ground static firing test data obtained by Ballistic Test Motor. ANSYS FLUENT 

simulation can improve to investigating other solid rocket motors which used in 

missile or rockets or any other type of ammunitions which is high cost to 

investigate with experimental ground firing test station. The study allow make 

use of computers to model the test of SRM that eliminate cost of SRM research. 
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 مستخ ص الد است

 
. ِٓ حيث اٌرصّيُ ٚاٌرصٕيغ ذؼرثش اٌّحشواخ اٌصاسٚخيح راخ اٌٛلٛد اٌصٍة غاٌيح اٌىٍفح اٌّاٌيح

 ،ٌرطٛيش ٘زا إٌٛع ِٓ اٌّحشواخ يرُ إسرخذاَ تشاِح سلّيح لادسج ػٍٝ ػًّ اٌّحاواج  ، اٌرٕثؤ 

ا ٚأساسياً  ًّ اٌرٛلغ ٚإػادج اٌثٕاء اٌسٍٛوٝ ٌٍّحشن فٝ خّيغ ظشٚف اٌرشغيً ٚاٌزٜ يّثً خزءًا ِٙ

 . ٌٍّساػذج فٝ ذمٍيً اٌىٍفح اٌّخططح ٌرفادٜ الإخرثاساخ الإذلافيح

٘زٖ اٌذساسح ذّد تغشض ذمذيُ ِٕٙديح ِٓ خلاي اٌّحاواج اٌشلّيح ٌٍثاٌيسريح اٌذاخٍيح ٌٍّحشن 

 ٍُِ ،  خلاي ِشحٍح إسرمشاس 122اٌصاسٚخٝ اٌزٜ يؼًّ تاٌٛلٛد اٌصٍة ، ٌٍّٕرح  اٌصاسٚخٝ 

اٌٙذف .  (ANSYS FLUENT) اٌّحشن تؼذ ِشحٍح الإشؼاي تاسرخذاَ تشٔاِح سلّٝ ذداسٜ

ِٓ خلاي دساسح ِٚحاواج ِحشن  (اٌذفغ ٚاٌضغط)اٌشئيسٝ ِٓ ٘زا اٌثحث دساسح اٌثاٌيسريح اٌذاخٍيح 

 . ِشحْٛ تٛلٛد صٍة )وٍُ 40~ 20 ( ٍُِ تؼيذ اٌّذ122ٜصاسٚخٝ ٌٍّٕرح 

إٌّٛرج اٌّسرخذَ ٌذساسح اٌثاٌيسريح اٌذاخٍيح ِثٕٝ ِٚصُّ ِٓ تؼذيٓ تّحٛس يٕصف شىً اٌّحشن 

 تحيث لا ذٛخذ ِساّ٘ح ٌلإحرشاق إٌاذح ِٓ  الإحرىان أٚ ،ٚتٕاءا ػٍٝ ػذد ِٓ الإفرشاضاخ

ِٓ خلاي اٌثحث ذُ ػًّ ِماسٔح ٌٕرائح اٌثاٌيسريح .  الإحرشاق اٌذيٕاِيىٝ فٝ ِؼذي الإحرشاق ٌٍّٕٛرج

اٌذاخٍيح اٌّسرٙذفح إٌاذدح ِٓ اٌّحاواج ِغ ٔرائح الإخرثاساخ اٌؼٍّيح تّحطح الإخرثاساخ الأسضيح 

 ٚإٌرائح الأصٍيح ٌٍّحشن ، ٚتٕاءا ػٍٝ  ٌؼذد ثلاثح ِحشواخ وّٕارج (إٌظشٜ ٚاٌؼٍّٝ)اٌساوٕح 

ِٓ خلاي اٌرحمك ٚاٌرٝ ِىٕد ِٓ اٌٛصٛي ٌخلاصح أْ . رٌه ذُ اٌرحمك ِٓ ٔرائح إٌّارج اٌّؼذٖ

ٌٚح إٌٝ حذ وثيش ٚ أْ ٕ٘اٌه ِماستح وثيشج فٝ إٌرائح تيٓ لةالافرشاضاخ اٌرٝ تٕيد ػٍيٙا اٌذساسح  َ

. إٌظشٜ ٚاٌرحٍيٍٝ ٚاٌؼٍّٝ

ذُ دساسح ػذد ِٓ اٌرحٛلاخ ٌٍٛلٛد راخ اٌثؼذيٓ وّا ذُ ذحٍيٍٙا تاٌرشويز ػٍٝ ِخططاخ اٌذفغ 

٘زٖ اٌّخططاخ ذُ اٌرحمك .ºC( 20،35،50 )ٚاٌضغط ِغ اٌزِٓ خلاي دسخاخ حشاسج ِخرٍفح 

ِٓ خلاي .ِٕٙا تّماسٔح ٔرائدٙا ِغ إٌرائح اٌؼٍّيح ٌٍّٕٛرج فٝ ِحطح الاخرثاساخ الأسضيح اٌساوٕح 

 ٌٍرحسيٓ ٚاٌرحمك ِٓ ANSYS FLUENTِٛثٛليح إٌرائح  يّىٓ إسرخذاَ اٌّحاواج ػثش تشٔاِح 

ٔرائح ِحشواخ ٌّٕرداخ أخشٜ ذحد ٔفس اٌظشٚف ٚاٌرٝ ذسرخذَ فٝ اٌصٛاسيخ ِخرٍفح الأحداَ 

أٚ أٜ ٔٛع آخش ِٓ أٔٛاع اٌزخائش راخ اٌىٍفح اٌّاٌيح اٌؼاٌيح ػٕذ إخشاء إخرثاساخ اٌّحطح الأسضيح 

ذُ الإسرفادج ِٓ اٌثحث تحيث يرُ حساب اٌثاٌيسريح اٌذاخٍيح ٌٍّحشن . (الإخرثاس الإذلافٝ)اٌساوٕح ٌٙا 

ذمٍيً اٌميّح  تئسرخذاَ اٌحاسٛب ػٛضا ػٓ الإخرياساخ الإذلافيٗ ِّا ساُ٘ ِساّ٘ح وثيشج فٝ

 .ٚاٌىٍفح اٌّاٌيح ٌٍّٕرح
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