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Table 1  Pressure exponents and parameters in Equation (1)

for R propellants

mass percent of

propellants burning catalyst/ % Ink, m n n®
lead salt"  cupric salt? CB
RO 0 0 0 0.160 0.733 0.0870 0.76
R1% 3 0 0 0.798 0.597 0.0780 0.62
R2% 3 0.8 0 1.064 0.453 0.105 0.50
R3% 3 0.8 0.4 2.182 0.185 0.0424 0.20
R4 3 0.8 0.4 1.491 0.328 0.0537 0.35
R5* 3 0 0 0.223 0.704 0.144 0.72
R6> 3 0.8 0 0.527 0.502 0.200 0.53
R7% 3 0.8 0.4 1.527 0.110 0.180 0.19
R8" 3 0.8 0.4 0.611 0.160 0.404 0.29

Note: 1) The lead salt burning catalyst is lead gallate for R1 ~ R4 pro-
pellants and the lead salt burning catalyst is lead 2 ,4-dihydroxy-
benzoate for R5 ~ R8 propellants. 2) cupric p-aminobenzoate.
3) The lead and cupric salts are the nano materials. 4) The lead
and cupric salts are the imnano (normal) materials. 5) n’ is an

average of the pressure exponents in the range of 2 ~14 MPa.
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Fig. 1 Relation of pressure exponent n’ with pressure factor m

for R propellants
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Fig.2 Relationships of Ink, with pressure exponents n’ for R

propellants
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Ink, =9.84 x[CO,]/[NO,] -3.63 (r=0.9642) (6)

F2 R RIS 32 B YA X i L

Table 2 Ratios of main gas products for R propellants
propellants  [N,O]/[NO,]  [CO,]/[NO,] [CH,O]/[NO,]
RO 0.29 0.36 2.81

R1 0.46 0.44 3.39

R2 0.50 0.49 4.09

R3 0.60 0.58 5.26

R4 0.54 0.53 3.57

R5 0.31 0.42 2.94

R6 0.34 0.43 2.98

R7 0.45 0.50 3.08

R8 0.40 0.44 3.11

R3OMRAEY B E R AHS

Table 3 Formation heat AH,° of relation gas products

gas CH,0  co Co, NO, N,O0 NO

AH°/K) +mol ™' -155.90 -110.54 -393.51 33.20 82.05 90.25
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Fig.3 Relationships of Ink, with the ratios of [N,O]/[ NO, ]
and [CO, ]/[ NO, ] for R propellants
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Effect Factors on PDSC Characteristics Equation of the Burning Rate

HENG Shu-yun, LIU Zi-ru, XIE Ming-zhao, ZHANG La-ying, REN Xiao-ning, WANG Xiao-hong
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The influence of burning catalysts and main gaseous products of decomposition on the parameters for pressure differential
scanning calorimetry (PDSC) characteristics equation of the burning rate have been analyzed. The results show that the pressure
factor m in the equation is correlated with pressure exponent and the “burning-heat factor” k, values of RDX-CMDB propellants
(R series propellants) are affected by burning catalysts, and a linear correlation or an approximate linear correlation appears in
between the relative concentrations of main gaseous products of decomposition and k, or m values. Therefore, It is considered that
the equation can represent the correlation between PDSC characteristics and burning rate,besides, it can be also used to describe the
effects of burning catalysts and to quantitatively describe the effects of gaseous products on the increase in burning rate and the
decrease in pressure factor or pressure exponent. And,the active mechanism of burning catalyst could be also revealed by means of
the PDSC characteristics equation.
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