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Influence of Compound Organic Acid Lead on Thermal
Decomposition and Combustion Performances of CMDB Propellant
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[ABSTRACT] Thermal decomposition and combustion performances of CMDB propellant containing the new kind of
combustion catalyst, compound organic acid lead (Mu-Pb) , were investigated by strand burner method in order to adjust its
combustion catalytic effect. Effects of Mu-Pb on thermal decompositions of CMDB propellants, NC/NG and HMX were
examined by differential scanning calorimetry ( DSC) , respectively. Results show that the burning rate of CMDB propellants
increases with the increment of Mu-Pb within a certain pressure range, but burning rate-pressure exponents n decreases.
With mass fraction of Mu-Pb increasing from 2% to 4% , burning rate of CMDB propellants increases by 15% at 10 MPa,
while the n decreases from 0. 67 to 0.40 under 10-22 MPa. In addition, Mu-Pb can accelerate both of the two stages of
thermal decomposition of CMDB propellant leading to increment of burning rate of CMDB propellant at medium or low pres-
sure. It is more significant to promote the thermal decomposition of HMX in the second stage. With addition of Mu-Pb, the
apparent activation energy E, of HMX decreases significantly by almost 70% , while Mu-Pb has relatively little effect on E,
of NC/NG in the first stage.
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Fig.2 Relationship between burning rate and

pressure of propellants with different Mu-Pb contents
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Tab.4 DSC data and thermal decomposition kinetic parameters of four samples

B A W(BT;") ~T;' AHE  Wnp-T; WA HE B Ig A "
(KJ - mol ™)
NC/NG y= _36:965‘"‘99*3 ;”' 87 y= _Z%ﬁ;;g& 213 224.18 2.6 1.00
NC/NG/Mu-Pb r= '36:157;91‘;0' 475 r= _372529;4: 24' 80; 217.72 22.0 1. 00
HMX Y= _fozl()l'49"9;973' 26 Y= _6r1 3(2)?39*’9137‘91; 499.79 45.3 1.00
HMX/Mu-Pb Y= _:8:6;99’“9;; 139' 56; y= _39:7559x9g 354' 16; 157. 54 12.8 1.00
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