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Fig.2 A photo of soluble fraction test samples before extraction'*’
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Fig.5 Conceptual sketch of fiber optic back scattering spectroscopic system used for measuring the concentration level of stabi-

lizer MNA inside a rocket motor"*"’
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Fig.9 Smart Sensor Bread Board"*”’
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Fig.11 Simulated motor photos and X-ray images'*"’
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Fig.13 Propellant specimens embedded with PVDF sensors'®"
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Research Progress on Monitoring of Solid Rocket Motor Propellant Grain Status

DUAN Lei-guang', WANG Xue-ren*, QIANG Hong-fu*, WANG Zhe-jun’
(1. Basic Department, Rocket Force University of Engineering, Xi'an 710025, China; 2. Zhijian Laboratory, Rocket Force University of Engineering, Xi'an
710025, Chinas; 3. School of Missile Engineering , Rocket Force University of Engineering , Xi’an 710025, China)

Abstract: The health condition of solid rocket motors largely depends on the real-time status of the propellant. Therefore, moni-
toring the propellant status is an important foundation for ensuring the structural integrity and reliability of solid rocket motors.
We provides a comprehensive review of research progress in the monitoring of propellant status from four aspects: environmen-
tal status monitoring, chemical status monitoring, mechanical status monitoring, and integrated application of monitoring data.
The necessity of propellant status monitoring is highlighted, and the research achievements and shortcomings in propellant status
monitoring are summarized from multiple perspectives. Furthermore, development ideas are proposed for monitoring technology
and the application of monitoring data. The analysis suggests that real-time monitoring technology should focus on embedded
sensor compatibility, new sensing technology, and long-life technology. In terms of the application of monitoring data, efforts
should be made to establish databases, diagnostic and predictive health management systems, in order to promote the develop-
ment of digital twin technology for the full life of solid rocket motors using finite element model updating methods.
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