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Analysis of the framework and key technologies of solid rocket
motor digital twin system

GAO Jingwei, LUO Zhenlian, WANG Donghui”
(College of Aerospace Science and Engineering, National University of Defense technology, Changsha 410073, China)

Abstract: The digital twin system for solid rocket motor is conducive to breaking through the traditional design and
management model of solid rocket motor that based on experience and semi-experience for a long time. Digital twin system
can reduce the difficulty of design, development, maintenance, and meet the development needs of rapid iteration, digitization,
and intelligence of solid rocket motor. The development process and key technologies of the solid rocket motor digital twin
system were systematically explored. Starting from the concept of digital twins, the development process of digital twins is
divided into four stages: physical twin, computer aided design/simulation, virtual reflection of reality, and combination of
virtual and reality. The solid rocket motor digital twin system framework was established at each stage, and key technologies
of each stage was summarized. It was hoped that the above content can serve as a technical roadmap, driving the development
and accumulation of related disciplines, and providing theoretical reference for the research and application of solid rocket
motor digital twin systems.

Keywords:solid rocket motors; digital twin; system framework; key technology
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Figure 1 Physical twinning stage
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Figure 2 Computer-aided design/simulation stage
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Figure 3 Basic framework for digital twinning of aircraft structures
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Figure 4 Stage of virtual reflection of reality
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Figure 5 Stage of virtual and real combination
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