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Table 2 Process parameters of RF magnetron sputtering
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Preparation and Thermal Performance Study of Multilayer Insulation in

RTPYV for Deep Space Exploration

SU Sheng"?, Al Sufen’, QIU Jiawen', SONG Xin"?, TIAN Dai'’, MA Bin', CAO Yaru’

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
2. Beijing Key Laboratory of Space Thermal Control Technology, Beijing 100094, China;
3. Beijing Spacecrafts, Beijing 100094, China;
4. China Academy of Space Technology, Beijing 100094, China;
5. School of Materials Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: For RTPV, As a high-efficiency deep space nuclear power for deep space exploration, RTPVit’s high temperature
insulation is one of the key factors affecting the system’s thermoelectric conversion efficiency. A new high temperature MLI using
ceramic lattice separator and molybdenum foil reflector was studied. Based on a comparison of the ceramic lattice preparation
processes such as sintering, PVD and atmospheric plasma spraying, ZrO, lattice with a diameter of 1.5mm, a thickness of 0.1mm,
and spacing of 15mm was prepared on molybdenum foil through atmospheric plasma spraying, which was used as 1 unit of MLI. The
thermal insulation performance of a 10 units high temperature MLI was simulated. The results show that, its transient and steady
thermal insulation performance is better than that of the traditional high temperature MLI. It can meet the insulation requirements of

deep space RTPV with little edge heat leakage, no residue generation, and long term resistance to 1 000 ‘C in a small size.

Keywords: ceramic lattice separator; molybdenum foil reflector; high temperature MLI; RTPV; deep space exploration

Highlights:

e A high-temperature MLI using ceramic particle spacers is designed, which is used for long term thermal insulation at 1 000 ~

1200 C level in RTPV.
e A process method for preparing ceramic particle lattice on molybdenum foil is given.

e The thermal insulation performance of high-temperature MLI is compared and analyzed.

[TEHRE: ST, RLFR RAE]


mailto:sus_81@163.com

	引　言
	1 陶瓷点阵间隔层设计
	2 ZrO2陶瓷点阵间隔层制备
	2.1 烧结法
	2.2 物理气相沉积法
	2.3 大气等离子喷涂法
	2.4 制备方法比对

	3 多层隔热性能评估
	3.1 评估方法
	3.2 评估结果

	4 结束语
	参考文献

