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Fabrication and tests of the fast-responding sensor for temperature
and heat flux measurement
YANG Qingtao'?, ZHU Xinxin?, WANG Hui?>, BAI Hanchen®, QIU Jinhao'
(1. Aeronautic Key Laboratory for Smart Materials & Structures, Nanjing University of Aeronautics
& Astronautics, Nanjing 210016, China;
2. Hypervelocity Aerodynamics Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China;
3. Science and Technology on Scramjet Laboratory, China Aerodynamics Research and Development Center,
Mianyang 621000, China )

Abstract: A novel fast-responding sensor for heat flux and temperature measurement is fabricated and applied to heat flux
calibration, surface temperature measurement and arc-heated wind tunnel tests, which aims at measuring surface temperature
and heat flux simultaneously in hypersonic vehicle long-time tests. Three pressed silver blazing technologies are explored and
compared using an optic microscopy instrument. As a result, smoother and thinner weld shape, less pores are achieved using
the high-purity silver blazing without the use of fluxes. Heat flux calibration test indicates that the 98% response time is about
0.35s for the water-cooled sensor, and about 0.33s for the heat sink sensor, and deviation between the calibrated sensor and the
standard one are not more than 6% in the range of 0.42MW/m*~2.11MW/m®. Furthermore, temperature comparison test results
show that measured temperature and heat flux have linear correlativity, which reflects the effects of surface temperature on
aero-heating. Finally, arc-heated wind tunnel test verifies the application potential of the sensor in long-time thermal protection
system tests.

Key words: Heat flux measurement; Surface temperature measurement; Calibration; Arc-heated wind tunnel test
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gy BRI R RmE RS REK
/kW/(m?-K) BE/K /kW/(m?-K) IR/K

C1 0.6 2000 10.0 300
C2 0.6 2000 42.0 300
C3 1.0 2500 10.0 300
C4 1.0 2500 42.0 300
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Table 2 Response time of heat flux
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