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Temperature Measurement Technology of Solid Rocket Motor Tail Flame
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Abstract: Solid rocket motors are widely used in space launch vehicles, missile weapon propulsion, and spacecraft attitude and
orbit control. Its tail flame temperature is a key parameter in evaluating propellant combustion performance and the engine efficien-
cy. Due to the high temperature, high pressure and strong washout characteristics of the solid rocket motor exhaust flame, the test
site environment is often accompanied by strong vibration, strong stray radiation, dust pollution and high noise, it's a challenge to
temperature measurement techniques. In this paper, the development of contact and contactless temperature measurement techniques
for solid rocket motor exhaust flame is summarized, and the advantages and disadvantages of the current techniques are analyzed. It
is also pointed out that multispectral radiometric imaging thermometry and its temperature inversion algorithm are the current and fu-
ture research frontiers.
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Fig. 1 Installation diagram of aggressive thermocouples
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Fig. 2 Quick-responding thermocouples test set
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Fig. 3 Double thermocouple test measurement
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Fig. 4 Ultrasonic waveguide temperature measurement
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Fig. 5 Optical fiber temperature measurement
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Fig. 6 High sensitivity shortwave infrared system
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Fig. 7 Shortwave infrared spectral imaging system
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Fig. 9 Plume temperature TDLAS measurement system
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Fig. 10  Gas sampling temperature measuring device
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Table 1 Comparison of temperature measurement techniques for solid rocket motor tail flame
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