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Abstract

The development of the positional heat source plays an important role in the strategic mission of
deep space exploration. Taking the environmental test task of “Chang’e” with isotope heat source
as the background, this paper focuses on the design of thermal protection of isotope heat source
high temperature-vibration environment test fixture. Through the thermal simulation analysis of
the high temperature-vibration fixture, it can be known that the conventional fixture without
cooling measures will cause the temperature of the vibrating table to be too high and affect the
normal operation of the equipment. Therefore, a thermal protection design scheme using forced
convection heat exchange for cooling is proposed, and it is pointed out that the use of cold water
forced convection heat protection can make the fixture base plate at a lower temperature, so that
the vibrating table can work at a normal temperature. In addition, it is further proposed to optim-
ize the design of materials and fixture structure to facilitate the transmission of mechanical loads.
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Figure 1. Fixture thermal design starting point
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Figure 2. Test optimization flow chart
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Figure 3. Fixture model
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Figure 4. Temperature distribution under natural con-
vection conditions
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Figure 5. Temperature distribution under forced
convection under cold water
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Figure 6. Monitoring point temperature curve
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Figure 7. Temperature cloud diagram of different alloy
materials
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Figure 8. Fixture structure change size
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Figure 9. Temperature distribution after fixture
structure change
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