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Fig. 1 Measurement diagram of thermophysical parameters

with laser flash method
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Fig.3 Thermal conductivity was caculated by the thermal dif-

fusivity and specific heat capacity by laser flash method
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Thermophysical parameters of NC(12% N) obtained by laser flash method

temperature thermal diffusivity standard deviation specific heat capacity thermal conductivity
/°C /mm? - 57! /mm? - 7! /)-g7t KT /Wem™ K™
25.0 0.353 0.004 1.015 0.108
34.8 0.397 0.011 1.252 0.150
44.8 0.443 0.018 1.478 0.198
54.8 0.485 0.022 1.587 0.233
64.9 0.535 0.007 1.434 0.232
75.0 0.623 0.007 1.148 0.216
85.0 0.774 0.003 0.980 0.229
95.1 0.806 0.127 0.955 0.233
105.1 0.565 0.354 0.981 0.167
110.0 0.279 0.031 0.997 0.084
115.1 0.243 0.010 1.013 0.074
120.0 0.231 0.007 1.028 0.072
125.0 0.226 0.005 1.043 0.071
130.1 0.221 0.002 1.051 0.070
135.0 0.213 0.001 1.074 0.068
140.0 0.208 0.001 1.074 0.067
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Table 2 Specific heat capacity of NC(12% N) by DSC under

different temperatures

temperature time specific heat capacity
/°C /min /Jeg7l KT
10.0 1.4 0.729
15.0 1.9 0.811
20.0 2.4 0.905
25.0 3.0 1.013
30.0 3.5 1.131
35.0 4.0 1.255
40.0 4.5 1.375
45.0 5.0 1.481
50.0 5.5 1.560
55.0 6.0 1.587
60.0 6.5 1.544
65.0 7.0 1.434
70.0 7.5 1.291
75.0 8.0 1.151
80.0 8.5 1.043
85.0 9.0 0.981
90.0 9.5 0.954
95.0 10.0 0.955
100.0 10.5 0.965
105.0 11.0 0.980
110.0 11.6 0.997
115.0 12.1 1.012
120.0 12.6 1.028
125.0 13.1 1.043
130.0 13.6 1.051
135.0 14.1 10.64
140.0 14.6 1.074
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Measurement and Analysis of Thermal Physical Parameters on Nitrocellulose Energetic Materials
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(1. Physical Department of Bohai University, Jinzhou 121013, China; 2. Physical Department of Harbin Institute of Technology, Harbin 150001, China;
3. School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: In order to obtain the thermal physical parameters of nitrocellulose ( nitrogen content 11.89% ~13.5% ) to make the
thermal analysis calculations and reveal the reaction dynamics mechanism, laser flash method and differential scanning calorimetric
(DSC) method were used to measure the thermal physical parameters of nitrocellulose with nitrogen content 12% (NC(12%N) ).
The values of thermal diffusivity, specific heat capacity, and thermal conductivity were obtained at temperature ranging from 25 °C
to 140 °C. Results show that with the increase of temperature, the specific heat capacity increases, while the thermal conductivity
and thermal diffusivity decrease. But the changes are not obvious. So these parameters can be determinatal as: in the calculation
of thermal analysis: ¢, =1.131 | - g '+ K',D=0.413 mm* - s ,A=0.142 W -m™" - K.

Key words: thermophysics; energetic materials; nitrocellulose; NC (12% N) ; thermo-physical property; laser flash method; DSC
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