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MECHANICAL MODEL OF MESOPHASE
IN COMPOSITE SOLID PROPELLANTS

Pang Aimin
(Hubei Red-star chemical Inst. » Xiangfan, 441003)

Abstract: Basing on the results of investigations on the mechanical properties of composite
solid propellants.combining with the quintessence of Bonding Agent Function Model . the advanced
theory of network and morphology and the mature theory of particulate filled composite materials.
a mesophase (interphase) mechanical model of composite solid propellants was put forward. The
quantitative relationship between the structure factors of propellants and the mechanical character-
istic parameters (g, ). which conforms well with the results of verifying tests and previous experi-
ments was established by mechanics and mathematics deducing. The method of tailoring the ratio
of mesophase modulus to matrix modulus provides a new technique approach to further enhance
the mechanical properties of composite solid propellants.
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Fig. 3 Chemical structure model of solid propellant
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Table 2 Effect of mesophase tailoring on propellant mechanical property

Factors Composition om/MPa Em/ Y Note
Control 0.12 >274
Bonding Polyether
BAG-75D 0.63 87.1
Agent s=75%
BAG-93 0. 64 109. 1
0 0.69 46. 1
Chain
0. 05 0. 70 50. 2 HTPB/TDI
extender,
HY 0.15 0. 64 50. 1 s=88%
0:25 0. 69 57.4
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