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Abstract The Chinese Space Station High Temperature Material Science Experiment System is capa-
ble of conducting microgravity high temperature heating experiments of multiple materials types in or-
bit. The vacuum chamber, one of the key components, is a pressure vessel that can be sealed. It is
equipped with interfaces for the experiment inserts such as mechanical, vacuum, nitrogen, exhaust gas

emission, power supply, control and cooling. In this paper, the structure design and analysis of the vacu-
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um chamber is based on the technical indicators such as pressure-bearing range and leakage rate. The

vacuum chamber adopts a sectional structure, which consists of a square vacuum chamber assembly, a

sealed door assembly, a circular vacuum chamber assembly, a mounting bracket, etc. Seals are used at

the connection positions. The strength, stiffness and random vibration response of the vacuum chamber

structure were checked through pressure analysis, modal analysis, random response analysis and mechan-

ical vibration test. The results verified the safety and reliability of the vacuum chamber design, which

can meet the launch and in-orbit operational requirements.
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Table 1 Vacuum chamber design specifications
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Table 4 First six natural frequencies

[ SRy 2By A3 SEARY  SBsBY SE6R
SR /Hz 2764 357.8  409.2  467.9  567.5  574.1

x5 MEENRLEEE (RHHGRMEEEG g,
B EIR I FFEATIE 180 s )

Table 5 Accelerated power spectral density (Root

mean square acceleration value is 9.6 g. Duration of

the experiment in each direction is 180 s)
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Table 6 Natural frequency of vacuum chamber
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