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Table 1 Calibration data of the calorific capacity of the calo-
rimetric system j-c™
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average X deviation S
15384 15495 15568 15507 15485 15488 66.47
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Table 2 The uncertain factors and their uncertainty degree of

x100% =0.068% °

x100% =0.95%,

measurement results

uncertain uncertainty relative uncertainty
factor degree u(x) degree u,, (x)/%
E/)-°C™! 56.6 0.852

AT/C 0.0012 0.106

q,/) 1.62 0.009

m,/mg 0.06 0.004

Q,/) g 35 0.413

m; /mg 0.06 0.063

AT-m, - 1.13

AT-Q, - 7.39

AT-m, - 0.068

Q,/) 483 0.95
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Uncertainty Analysis of Combustion Heat Test for Boron Powder Under Combustion-supporting Condition

ZHANG Qin-Lin' , LOU Xu-jun', YU Tian-xing', ZHAO Xin-peng’, WANG Ying-hong’
(1. The Navy 91515 Unit of PLA, Sanya 572016, China; 2. National Key Laboratory of Combustion, Flow and Thermo-Structure, Northwestern Polytechnical
University, Xi'an 710072, China)

Abstract: In order to improve the accuracy of the test for boron powders combustion heat and determine the main factors affecting the
uncertainty of boron powders combustion heat test under the combustion-supporting condition,the direct assessment method was adopted
to analyze the uncertainty based on boron powders ignition and combustion characteristics as well as the principle of boron powders
combustion heat test under the combustion-supporting condition. The impact degree of various factors on uncertainty of boron powders
combustion heat value testing were calculated. Results show that the main factors affecting the uncertainty for boron powders combustion
heat test are the temperature rise of the calorimetric system,the calorific value of combustion-supporting agent,and the mass of boron
powders involved in the combustion. Reducing the uncertainty of calorific capacity of the calorimetric system,can increase the accuracy
of measurement for boron powders combustion heat value. The relative uncertainty of boron powders combustion heat value test using
combustion-supporting agent is only 0.95%.
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