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Analysis of Rapid Repair Materials for Debonding of Solid Rocket Motor in
Battlefield Environment

LI Peng, LI Jinfei
(Naval Aviation University, Yantai, 264001)

Abstract: Aiming at the problem of rapid repair of the debonding defect between the solid rocket motor insulation layer and the
case in the battlefield environment, a comparative performance analysis of the bonding materials required for the rapid repair of the
debonding between the nitrile rubber insulation layer and the steel case is carried out through experiments, and the adhesives suitable
for the corresponding conditions and performance requirements are screened out. Firstly, combined with the requirements for the
rapid repair of the debonding between the solid rocket motor insulation layer and the case, the curing conditions and performance
indicators required for the adhesives used for rapid repair are analyzed. Further, mechanical property and ablation tests of 11 kinds of
adhesives from three major categories, namely acrylate, epoxy resin, and silicone, are conducted. Finally, a grouting machine for
rapid repair is designed and a fluidity test is carried out. The test results show that the X701-1 adhesive can meet the curing

conditions and performance requirements for the rapid repair of the debonding between the nitrile rubber insulation layer and the steel

case.
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Fig.1 Structural diagram of solid rocket motor
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Tab.1 Parameters of adhesive
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Tab.3 Experimental results of tearing sample repaired by

different adhesives

Jling il PSR R 2 58 /M Pa IR
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Tab.4 Tear results after 24 h cure
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Tab.5 Tear results after 48 h cure
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Fig.4 Structure of quantitative grouting machine
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Tab.7 Comparison of the same placebefore and after repair
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