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Fig.1  Structure and working principle diagram of thermal

radiation modulator with nano graphite film
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Fig.2 Raman spectra of nano graphite films prepared under different conditions
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Fig.4 Dynamic regulation of infrared emission of nano

graphite thin films
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Study on Thermal Radiation Modulator of Nano Graphite Film for Infrared Stealth

Su Jinchao', Mao Bo', Ren Mengshuai', Niu Luyang', Yuan Zhi', Wang Pei', Ding Pei'?
1. Zhengzhou University of Aeronautics, Zhengzhou 450046, China

2. Henan Key Laboratory of Aeronautical Material and Application Technology, Zhengzhou 450046, China

Abstract: Carbon materials have great application potential in the field of stealth technology because of their light
weight, large surface area, high mechanical strength and electrical conductivity. In this paper, based on Chemical
Vapor Deposition (CVD) method, graphite films with thickness of 500~700nm, wrinkled surface and high crystallinity
were prepared by optimizing the growth temperature, cooling rate and hydrogen flow rate. By constructing a mid-
infrared radiation modulator with sandwich structure, the effect of ion insertion on the infrared radiation performance of
nano graphite film was studied. It was found that the infrared emissivity of graphite films could be reduced from 0.38 to
0.06 by electrically controlled ion liquid insertion in the voltage range of 0~4V, and the infrared emissivity modulation
property could be reversible or repeatable. This kind of graphite film can be used as a new intelligent thermal surface
material for dynamic thermal camouflage in complex backgrounds, and its emissivity dynamic tuning property also has
great potential applications in radiation cooling, personal thermal management and infrared communication.

Key Words: thermal radiation modulator; infrared stealth; nano graphite film; graphene; emissivity
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