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EXPERIMENTAL STUDY ON THERMOGRAPHIC PHOSPHORS

LI Fei, YU Xilong, LIN Xin, ZHANG Shaohua, CHANG Xinyu
Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract: Thermal protection of scramjet requires the dynamic measurement of temperature distribution.
Conventional methods, such as thermocouple, could not meet this requirement. Thus, some other new
technology is needed. Thermographic phosphor is a novel and accurate diagnostic for 2-D wall temperature in
despite of its partly intrusive characteristic. ZnS:Ag phosphor is studied in current work. Spectra at various
temperatures were measured using 365nm excited wavelength. It showed that the emission ratio of two
wavelengths, 458nm and 497nm, could be used to deduce temperature. Primary phosphor-thermometry system
was constructed using two narrow-band filters centered at 458 and 497nm, one 1x4 imaging fiber and one CCD.
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The relationship between phosphorescence intensity/ratio and temperature was calibrated in a muffle furnace at
300-770K temperature range. A verification experiment was implemented, and the temperature distribution of a
steel-sheet was measured. Advancing this technology can benefit our future investigation about scramjet
thermal-protection and surface temperature measure of a model in high enthalpy tunnel.

Key words: thermographic phosphor, Scramjet, temperature distribution
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