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[ ABSTRACT] Least squares method was used to establish nonlinear fitting equations about thermodynamic data of deto-
nation products. In order to verify the accuracy of these equations, Kast average heat capacity and nonlinear fitting equa-
tions were applied to calculate the enthalpy change (H-H*®). Compared with the theoretical value, Results show that the
maximum error of nonlinear fitting equations is 0. 5% , the minimum and the maximum error of Kast average heat capacity
are 3.1% and 12.5% , respectively. In order to accomplish the programming calculation of detonation parameters and veri-
fy the feasibility of nonlinear fitting equations, BKW equation of state was selected as the equation of state for detonation
products, the principle of minimum free energy and the equation of Hugoniot were utilized, Kast average heat capacity and
nonlinear fitting equations were used to obtain detonation temperature, respectively. Detonation parameters of RDX and ni-
tromethane were calculated by self-made program, where the density of RDX is 1. 80 g/cm’, the density of nitromethane is
1.14 g/cm’. Calculation results show that detonation parameters calculated by the nonlinear fitting equations are more close
to the experimental values than Kast average heat capacity. The error of detonation temperature, pressure and velocity of
RDX for nonlinear fitting equations is 3.3% , 0.4% and 0.3% , respectively.
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Tab. 1 Fitting values of coefficient for Eq-7 and Eq-8
BET) A, 4, A, A,
Co, -5.206 0x1077 5.811 1x107° 43.170 4 —14 428.998 0
H,0 -5.569 7x1077 6.9353x107° 39.537 6 -9654.207 9
N, -2.1720x1077 2.449 2 x10°? 28.472 0 -8981.807 9
CH, -6.206 4 x107° 3.867 3 x10 72 12.781 3 -7 086.3157
CO -2.4774 %1077 2.646 6 x10~* 28.484 8 -8969.708 6
NO -5.478 1 x1077 4.0193x10°° 27.345 7 -8 543.594 6
H, -1.2316x1077 2.362 6x107° 26.205 0 7 855.541 3
0, 0 9.2337x107* 34.096 8 —12 586.660 0
NH, 0 7.7158 x10°? 40.586 6 —14 425.737 6
C(&Nlf) -6.8721x10°° 2.3992 %1077 -5.5516 -310.766 9
%2 BEMH -H®)#itF5Eibrix
Tab.2 Calculation results and theoretical values of (H' — H*®) kJ/mol
Co, H,0 N,
7K Kast ?gii FGH Kast ?E{ifi HiSE Kast ?Ezag RIS AE
2000 100. 208 90. 989 91.443 80.728 72.763 72.789 63.197 56.022 56.137
2200 111.298 103.130  103.566 92.759 83.119 83.151 70.345 63.198 63.361
2400 122.580 115.452 115.783 105.510 93.716 93.739 77.644 70. 456 70. 640
2500 128.295 121. 680 121.921 112.153 99.093 99.107 81.350 74.112 74.296
2600 134.058 127.943 128.077 118.984 104.520 104.519 85.094 77.785 77.963
2800 145.729 140.571 140.437 133.170 115.481 115.463 92.694 85.517 85.323
3000 157.594 153.328 152. 856 148. 080 126.560  126.548 100. 440 92.613 92.715
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Tab.3  Detonation products of explosives at CJ point
mol
Yezh CO, co N, 0, H, H,0 NH, NO CH, C
RDX 1.316 0.368 2.999 9.488x107° 1.179x107* 2.999 4.260 x10"* 5.004 x107° 1.338 x10°° 1.316
CH;NO, 0.029 0.442 0.499 2.298x10°° 4.735x107° 1.499 1.665x10°" 6.953 x107" 1.316 x10™° 0.529
%4 RDX ## CH,NO, #4938 M /EFo kit
Tab.4  Detonation temperature, pressure and velocity of RDX and CH,NO,
RDX(p=1.80 g+ cm™) CH,NO,(p=1.14 g-cm™)
T/K p/GPa D/(m-s™") T/K p/GPa D/(m-s™")
SR 3 700 34.70 8 750 3 700
LA L 3822 34.57 8 724 3 508 17.45 7 235
Kast “F- AL 3935 35.87 8 928 3252 17.32 7209
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