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Research on the Development Route of Reusable Launch Vehicle
Technology in America
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Abstract: Achieving low cost, high frequency, and rapid-response launche remains the core objective of space transportation
development. Since the mid-20th century, the United States pioneered reusable launch vehicle (RLV) development. Government
agencies like NASA and the U.S. Air Force led numerous flight test programs and engineering initiatives, progressing through multiple
phases: early exploration, the Space Shuttle era, spaceplane concepts, and second-generation RLV development. Breakthroughs in key
reusable technologies were ultimately achieved by commercial entities, notably SpaceX. This evolution exhibits multiple iterative
cycles and parallel development paths. Systematically analyzing the U.S. RLV development route, including key projects and technical
strategies, offers valuable insights for China's reusable launch vehicle advancement, supporting the planning and execution of major
national projects.
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Fig.1 Dyna-Soar reentering the earth's atmosphere
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Tab.1 Reusable launch vehicle project
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