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Error Analysis of Data Processing by Using Approximate Time on
Thermal Explosion Test

Wang Qiong, Ding Li, Zhang Dongmei, Liu Wenliang, Chang Hai
(No. 4 Department, Xi’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract: Thermal explosion tests on explosive A were conducted on the self-developed thermal explosion test
instrument, with the fitting of the relationship between temperature and time to ignition. Various expressions through
approximate processing under different temperatures were gained with the corresponding processing errors analyzed. The
error of extrapolating from limited data points and the principles of data choice were analyzed in the temperature range in
which natural logarithm of time to ignition (Int) has the linear relationship with temperature (T). The characteristics of
critical region and supercritical region were described and adiabatic time to explosion was calculated through several ways
with the error analysis. Results showed that for explosive A, the maximal error of time to ignition is 20% using the
exponential equation to fit the temperature and time to ignition directly, and temperature above 480 K can be regarded to
exceed far from the critical temperature with error 1.2%. In the temperature range 452.15~461.15 K, the linear relationship
between Int and T exists, and the extrapolating outcome is closer to the real value when more data closer to the critical
temperature are used and data points closer to critical temperature are preferred when design thermal explosion test and
data processing.
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