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The Study of Effective Parameters on Mechanical Properties

AP/AI/HTPB Based Composite Solid Propellant

S. R. Taghavi, M. A. Dehnavi* , F. Bahmanifar
Imam Hossein Comprehensive University, Tehran
(Received: 1/3/2018, Accepted: 1/22/2018)
Abstract

The success of the composite solid propellant motor depends on mechanical properties of the propellant grain against
tensile, compression and shear stresses and intensive changes in gravity during launch. In this paper, the effect of
formulation components and other parameters affecting mechanical properties (tensile strength, elongation and elastic
modulus), and their effects AP/AI/HTPB based composite solid propellants have been investigated. The main objective of
the paper is to obtain a comprehensive understanding of how to influence and provide a way to improve the mechanical
properties of composite solid propellant Microstructure (cis, trans, vinyl), molecular weight, hydroxyl groups and HTPB
pre-polymer functionality, type of curing agents, ratio of curing agents NCO value to pre-polymer and chain extender OH
value (NCO / OH), use of plasticizer ,chain extender and cross-linking agent, size, shape, distribution and solid loading are
one of the most important parameters affecting mechanical properties of solid propellant. Investigations showed that
changes in the distribution of AP particle size, the ratio of curing agents NCO value to pre-polymer and chain extender OH
value (NCO / OH), use of chain extender and cross-linking agent are the most operational parameters for upgrade the
propellant mechanical properties.

Keywords: Mechanical Properties, Composite Solid Propellant, Aluminum Powder, Ammonium Perchlorate, HTPB.
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2- Titanium Dioxide or Titania (TiO2)
3- Joint Army Navy Air Force
4- Uniaxial

r.

doddo —

G B g coniS oS Lol s an 31 S o duls glaal iy
lodl iy ailoass JSas 509580 slge ol o 4y 0l i g
05)_? £ — o).:)l_f )_]as )‘ AP/AI/HTPB 4_:l) — u_f)A J_Al>
i ey ot o b 5 o5 ey 5, sloal
JJj_M:‘é_A 6_&_».:4_1..10 u.i.o.m)_& u_f)ao J_AL> LgL{bdg‘JMM.: 05;
3 Shge slaailols slo g 5 bygige (03925 0 5 2 3890
[Y 9 \]w‘ooy S:LAB LgL{bw)jALa

Loyt yo el &,y SlSe ol 5 5l Jelge ouac i
g e Job Sb3jl alS g Jooo g (o2iS plSoctul (Al e
O S S 50,8 oGty g mjes (IS ol yo e
Sl 2lo> ) sl AP 0l331 556 e 5 gilidy s
9 J._:é; R |) AP 6‘0)&.:‘4.» éx)}: 65[} J)‘o Ml} 4J|)M
o PY ol sl a0 0 AP @l s a5 azsly o
Al g 4 Sy Pz sl e Jlade (Sig 2ey W 4 VY
[Flosb oo (SHle plSon!

[V] s lSCon g 00ljougeds ol pivea 1 o0 Jolge b alal) jo
s Gal5 ) Salile it 5 m Calile Bl o8 s S ol
0a ]38l 0,y a0 S (glaSs (glwvo iz (slaJsSgeg S e
w5 5 e sl s el olyie |, HTPB. olile
e wslhe St 5 (Seelus (SHle ol b slaal iy
=S 586 Jelse o5 fge |y perdy e S Lagy 5 (1) oz
5 Sl 05,8 o Byme La )yl Sl Ko ol 5
sy odims Ll 5 oaisS (gl Lelse il [) -] il San
Jiss 4o Jis 5 s ss § NCO/OH s oy ccenlin
sloal o (Sl ey silwaige sbly )3 Jelse (n 590
A5 AL et g oyt |y Sl ol 0aisS (ISt ol
S IS e ole g (S ©jad ea S glasis fele

1- Chain Extension Coefficient
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3- Free-Radical-Polymerized HTPB
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2- 1,4-Butanediol
3- 1,4-Cyclohexane Dimethanol
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1- 1,5-Pentanediol
2- N, N-Bis (Hydroxyethyl) Aniline
3- Triethanolamine
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