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Abstract

An experimental study was conducted to undersand the effect of bording agents on the
mechanica properties of ammonium perchlorate (AP) /hydroxyterminated polybutadie HTPB)
composite propellants. Composite propellants based on hydroxyterminated polybutadiene resin
are the most common contemporary solid propellant for launch vehide and missle applications.
It dominates in the propdlant industry because of its superior mechanicd and bdlidic
properties, better low temperature performance and achieving higher solids-loading. It also finds
increedng use in a wide variety of application such as foams, sedants, materid for eectronic
encapsulation and other electrica requirement. The main purpose of these measurements is to
evaduate the efficiency of three bonding agentsTA-2MAPO and MT-4 on the mechanicd
properties of composite propellant. TA-2 is aderivative of triehanol amine , Mapo is (2-methyl
aziridinyl)phosphine axide and findly MT-4 is chemicd adduct of MAPO and adipic acid and
tartaric acid. The mechanica properties of the propdlant formulaion from no tonding agent,
TA-2, MAPO and MT-4 are presented that tree bonding agent have improved mechanicd
properties relation to propellant formulation by no bonding agent. Tensile and elongation was
increased from no bonding agent respectively. MT-4 showing the bettest adheson properties

between solid particles and the elstomeric binders based on HTPB.
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I ntroduction

Solid  propdlants based on  hydroxyl
terminated polybutadiene (HTPB) binders have
a unique advantage in terms of high
performance, good process ability, low cost and
long safe use However HTPB /AP propdlants
without any improve would be rather poor in
the mechanica properties. A series of aziridine
compounds and poly dkyl amine derivatives,
being effective as the bonding agent to enhance
the bond srenght. Two types of HTPB
prepolymers are currently used as binder in
high energy solid propellants. These two types
ae gyntheszed by anionic polymerization
technique(Al-HTPB), and free radical initiaion
process(FR-HTPB). They differ significantly in
regpect of both cost and properties[1]. The (Al-
HTPB) prepolymer, for instance, permits the
propdlant to have outstanding mechanica

properties a the extremes of temperatures,
which makes it idedly suited for used in
tacticd motors The(FR-HTPB) prepolymer, on
the other hand, is less cogstly and the propellant
is auitable for large boogters where low
temperature properties are not required to be as
gringent as in the other case. The present paper
concerns itself with the effect of some bonding
agents on the mechanicd properties of
polyurethane composite propellant based on the
(FR-HTPB).

Bonding mechanism

The rule of the bonding agent in improving the
mechanicd properties of the propelant has
been reported in literature[2]. The improvement
in mechanica properties of the propelant by



