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Fig. 1 Schematic diagram of broadband thermal radiation

temperature measurement method for propellant combustion
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Fig.2 The combustion plan of measuring area
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Table 1 The maximum values of the flame temperature of the

measured burning propellant

maximum temperature of

c/}IE;age single-base propellant flame/°C std. dev.
No.1 No.2 No.3 No.4 No.5 average
1 1572 1554 1538 1556 1510 1546 21
3 1634 1738 1536 1550 1653 1622 73
5 1669 1584 1574 1600 1729 1631 59
10 1743 1740 1684 1801 1774 1748 39
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Research on Measurement Method of Propellant Combustion Temperature with Broadband Thermal Radiation

WANG Yan-ping'?, ZENG Dan’, Ll Su-ling*, LIU Ying’*, ZHANG Tong-lai'
(1. State Key Laboratory of Explosion Science and Technology, Beijing 100081, China; 2. Safety Technology Research Institute of Ordnance Industry, Beijing
100053, China)

Abstract; In order to accurately measure the transient high temperature of propellant combustion, the measurement method of
broadband thermal radiation temperature for propellant combustion was studied on the thermal radiation theory. The high tempera-
ture transient measurement system was integrated; the validity and reliability of the temperature measurement system were verified
by single-base propellant combustion test under free-field conditions. Results show that the flame temperatures are between
1500 °C and 1800 °C when the samples of propellant are placed 3 m away, and the data are repeatable and coincide with theory.
Key words: propellant; thermal radiation; heat flux microsensor; single-base propellant; combustion temperature
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