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A spring-mass system based approach for deployment
analysis of inflatable membrane structures
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Abstract: This paper presents a general method that is based on spring — mass system (SMS) for deployment

analysis of inflatable membrane structures. Firstly, the inflatable deployment of the coil — folded tube was sim-

ulated by SMS method. The inflatable deployment experiment on an air track was conducted, and the results

agreed well with those of the numerical method. Secondly, the influence of inflation rate on deployment dy-

namics characters was discussed and the results demonstrated that variations of inflation rate had a great influ-

ence on the deployment process. Finally, the deployment processes of toroidal inflatable boom and inflatable

membrane were researched. Compared with conventional finite element methods, the SMS based method pro-

vides more flexibility for solving deployment analysis of inflatable membrane structures.
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