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Fig. 1 Schematic of temperature measurement system for explosive field
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Fig. 2 Schematic of the photosensitive circuit
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Table 1 Calibrated results of colorimetric pyrometers
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Fig. 3 Comparison of calibrated results between standard and transfinite pyrometers
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Experimental study on transient high temperature measurement

in explosive field”

Zhang Yun-ming'*, Liu Qing-ming', Li Lei', Wang Jian-ping’
(1. State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology, Beijing 100081, China;
2. Department of Fire Protection Engineering , Chinese People’s Armed Police Force Academy ,
Langfang 065000, Hebei, China)

Abstract: In order to meet the demands of transient high temperature measurement in explosive field,
an infrared colorimetric temperature measurement system was established based on the theory of light
radiation. The experiments with a blackbody furnace were carried out to calibrate the working param-
eters of the Si/Ge colorimetric pyrometer including wavelength, bandwidth, and photoelectric conver-
sion coefficient, measurement range. And the upper limit of the colorimetric pyrometer reached 3 500
°‘C. The response time of the colorimetric pyrometer was not more than 10 pus, which was determined
by calibration experiments using spark discharge. The temperature formulas were given for the stand-
ard and transfinite pyrometers. And the colorimetric pyrometer was applied to measure the real tem-
peratures in TNT and FAE explosive fields. The outstanding features of the colorimetric pyrometer in
the engineering applications indicate that the colorimetric pyrometer can be used to diagnose explosion
processes and evaluate heat radiation damage effects.

Key words: mechanics of explosion; colorimetric pyrometer; light radiation; explosive field; transient

high temperature
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