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Fig. 2 Failure process model.
I-A-E-I : Dewetting energy
O-I-E-A-m-b-D-H-O : Tearing energy
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Fig. 4 Stress-strain curve of RS-1105
propellant by multiply repeated
extension test(prestrain=13%).
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Fig. 6 Stress-strain curve of RS-1105
propellant by multiply repeated
extension test(prestrain=94%).
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Failure Process of Composite Solid Propellants
(Fracture Energy by Multiply Repeated Extension Test)

by Morio SHIMIZU* Toshiharu TANEMURA®*
Katsuya ITOH* and Thutomu’ FUJIWARA*

In order to study the failure proceS of compc')sxte ‘solid propellants, the energy
consumed during the failure process is' e:ipérimeﬁmlly ‘investigated.' This energy
corresponds to area of loops of the stress-strain. curves drawn by the repeated. extension
test, because composite solid propellants can be regarded as a sort of ﬁller—remforced
rubber material and have the “Mullins effects .

The sample propellant is the special type of compos:te solid propellant which
consists of CTPB and very fine particles of A'P PP and Al so that its pressiire exponent
is rather high and its critical depressurization for combustion termination is low, and
has been developed for a kind of thrust magnitude controllable solid rocket motor.

According to the failure process model representmg the Mullins eﬁects, the strain
levels corresponding to the steps of failure proces are. determined £rom the stress-.
strain curves drawn by multiply repeated extension test. Neglectmg the heat generation,
the sound energy and so on, the consumed energy.is able to be regarded as the -
fracture energy, and divided into dewetting energy and tearing energy. From the
experimental results, characteristics of the fracture energy and applicability of the
sample propellant to the thrust magnitude controllable rocket motor in terms of,

mechamcal properties are clarified.

(*National Aerospace Laboratory

i

1880, Jindaiji, Chofu, Tokyo)
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