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Abstract: Considering the thermal contact resistance parameters of ODS MA754 alloy have a sig-
nificant impact on the heat transfer of all solid-state core space reactor systems, high-temperature
and high-pressure thermal contact resistance measuring devices are developed and designed to
measure the ODS MA754 alloy heat transfer interface thermal contact resistance under different
temperatures (20—800°C), different pressures (0—80 MPa), different roughness (1.6 and 3. 2 pum) and
in different gas environments (He and CO,). The thermal contact resistance database of ODS
MA754 alloy is established accordingly. The experimental results show that the interface thermal

contact resistance decreases with the increase of contact temperature and pressure, and the rate of
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thermal resistance reduction decreases gradually. The interface contact thermal resistance of the

test piece with the roughness of 3. 2 pm is apparently greater than that of roughness 1. 6 pm. The

obtained quantitative relationship can provide reference for the machining roughness requirements

of subsequent engineering samples. The thermal contact resistance in Helium environment is far

less than that in CO, environment. Under 0. 1 MPa and 100 ‘C working conditions, the thermal

contact resistance in Helium environment is about one fourth of that in CO, environment. The

study results can provide data reference for the thermal design of space reactor.

Keywords: space nuclear reactor; ODS MA754 alloy; thermal contact resistance; high tempera-

ture and high pressure; roughness of contact surface
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Fig. 1 Thermal contact resistance tester
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Fig. 3 Thermocouple hole location distribution
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Fig. 4 The influence of temperature and pressure change

of contact surface on thermal contact resistance in

He environment
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Table 2 Thermal insulation performance parameters of

insulation cotton at different temperatures
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250. 0 25.5 0.47 19. 23 2.47
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Table 3 Experimental error analysis of thermal contact

resistance at different temperatures
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