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Combined Coating Process of Multilayer Insulation Material and Exploration

on Its Thermal Insulation Performance

WU Tianze' XIONG Chunxiao' ZHU Wenjie® ZHAO Yibo' SHEN Xionggang'
(1 Aerospace Research Institute of Materials & Processing Technology , Beijing 100076)
(2 Shanghai Institute of Space Propulsion,Shanghai 200240)
Abstract In the process of the deep space explorations, the application of multilayer insulation materials has

been extensively recognized as the most common method of realizing heat insulation in propellant tanks. Compared to
other materials, however, the structure in which multilayer insulation materials are made is relatively complex.
Additionally, there are also a set of specialized criteria to which its processing, installation, and application are
constrained. This paper explored the assembly process in the practical processing of multilayer insulation materials by
developing a new and standardized mode of using Velcro straps and glue guns. Next, the performance of this process
was recorded and compared with the conventional winding coating process. Subsequently, the multilayer insulation
coating process was tested and the influence of adiabatic effect was analyzed. Through the high vacuum test platform,
the equivalent thermal conductivity of the multilayer insulation components formed by this process could reach 1. 1

mW/(m+K) with smaller heat leakage and system stability.

Key words Multilayer insulation, Cryogenic propellant tank , Insulation performance, Lapping process
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Fig. 1 High vacuum test platform
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Fig. 2 Stitch handling
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Fig. 3 The design of the chelating structure , the bonding structure and the branch of the chelating structure
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Fig. 4 Conventional forming method for MLI blanket
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Fig. 5 Unassembled MLI blanket on the low—temp storage tank

and the completed MLI blanket on the low—temp storage tank
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Tab.1 The equivalent thermal conductivity on
the different positions of the storage tank
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Tab.2 The equivalent thermal conductivity of the
different forming method
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