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Abstract: To enhance the upper temperature measurement limit and accuracy of phosphor thermometry for
two-dimensional surface temperature measurement, this study employed high-temperature solid-state reaction
and chemical bonding methods to fabricate Dy’*-doped YAG/Y AP phosphor coatings with higher temperature
sensitivity. Based on the principle that the intensity ratio of characteristic phosphor emission peaks is temper-
ature-sensitive, phosphor intensity ratio versus temperature calibration curves were established. Building up-
on this, a phosphor thermometry system was developed for mapping surface temperature distributions in high-
temperature environments. Comparative temperature measurement experiments were conducted with an infra-
red thermographic camera. The results demonstrate that this system exhibits excellent performance for 2D tem-
perature distribution measurement within the range of 650-1 300 K, with a maximum measurement error of
1.24% and a system uncertainty of 1. 60 K. It shows considerable application potential for surface tempera-
ture measurement of high-temperature targets such as in supersonic wind tunnels and hot-end components of

aero-engines.
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tion curve (the red box in the small figure is the cali-

bration area of 30x30 pixels)
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Fig.12 Temperature sensitivity of phosphorescent coatings
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Tab. 1 Experimental data of phosphorescent thermometry and
thermocouples thermometry
HLUREY A (K B I

WA BEK MR ZEK 5 IR 2%
1 684. 88 686. 82 1.94 +0. 15
2 777.39 773. 80 -3.59 -0.28
3 873.59 870. 45 -3.14 -0.25
4 972.12 964. 7 =7.41 -0.58
5 1075.71 1 072. 08 -3.63 -0.29
6 1169. 38 1158.82 -10. 56 -0. 83
7 1272.27 1256.47 -15.8 -1.24
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