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Research of temperature field measurement for explosive initiating device

based on three primary colors method

Wang Xinchen', Zhang Yizhong', Wei Xueyong', Zhao Yulong', Zhang Guodong', Zhang
Wenchao?
(1. The State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University Xi’an,
710049;2. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing, 210094)

Abstract:As the nanostructure energetic material has been widely applied into micro explosive
initiating devices, the measuring technology of micro-scale combustion temperature field is
urgently needed to characterize the energetic material. Among the existing methods for
temperature measurement, the double line method of atomic emission spectroscopy has restriction
on the composition of initiating explosive materials, the colorimetric temperature measurement is

greatly influenced by the emission rate of initiating explosive materials. In addition, the double
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line method of atomic emission spectroscopy and multispectral thermometry are only suitable for
point temperature measurement. This paper proposes a method for measurement of temperature
field based on three primary colors. A testing setup was established. The experimental results
agree well with that obtained from infrared thermal imager, and it indicated that the developed
approach is applicable and effective to measure temperature field at microscale.

Keywords:Three primary colors method;Micro scale;Explosive initiating device;Combustion

temperature field
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Fig.1 Spectral response characteristic curve of CMOS
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Fig.7 image of temperature field
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