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Abstract : In many fields such as aerospace, the application of balloons has become increasingly widespread.
As a key component of balloons, the research on the structural type and related parameters of balloon
airbags is of great significance. This paper focuses on the typical structural types of balloon airbags for
in—depth research. In the process of exploring the structural types of airbags, through the analysis and
comparison of various existing balloon airbag design schemes, as well as the consideration of actual
application scenarios and needs, the more typical structural types are summarized. At the same time,
a corresponding estimation method is proposed for the important problem of estimating the volume
of the main airbag and auxiliary airbag. The proposal of this method is based on the comprehensive
consideration of various aspects such as the physical characteristics of the airbag, the properties of
the internally filled gas, and external environmental factors. Then, further research is carried out based
on the surface tension model of superpressure balloons. The surface tension model of superpressure
balloons is established on the basis of many scientific theories and actual test data, which can well
describe the surface tension of superpressure balloons under different working conditions. Based
on this model, the analytical relationship between the surface tension of the airbag and several key
factors is established, including the volume of the airbag, the mass of filled helium, the density of the
ambient atmosphere, the ambient air pressure, and the ambient temperature. Through the establishment
of this analytical relationship, we can more comprehensively understand the change law of the
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surface tension of the airbag under different conditions, and then propose a method for calculating
the surface tension of the airbag. This calculation method comprehensively considers the interaction
between various factors and can accurately calculate the value of the surface tension of the airbag.
Subsequently, the above—proposed methods for estimating the volume of the main airbag and
auxiliary airbag, as well as the method for calculating the surface tension of the airbag, were applied
in a certain type of balloon. In the research process of this type of balloon, a series of targeted tests
were carried out. The key data of the tensile strength of the airbag material was obtained through
the tests, and the value of the surface tension of the airbag was obtained using the calculation
method proposed earlier. Then, the strength of the airbag was checked based on these data. The
check results show that the strength of the airbag material of this type of balloon meets the design
requirements. This result is basically consistent with the actual situation, indicating that the research
methods and calculation methods proposed in this paper have certain reliability and effectiveness
in practical applications. This not only provides a theoretical basis and data support for the further
optimization design of this type of balloon but also provides valuable references for the research and

design of other similar balloons.
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