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Catalysis combustion property and mechanism
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Abstract:  In order to study effects of several kinds of composite catalysts on the combustion hehavior of PDADN-RDX-CMDB
propellant, different means such as thermogravimetric loss. microthermo couple, burning-rate experiment and SEM of quenched
sample surface were adopted. The results show that two kinds of composite catalysts, which are dPl-BCuw CB and PPhCir CB, can
obviously improve the combustion behavior of PDADN-RDX-CMDB propellant, combustion pressure exponent are decreased and

burning-rate are increased. The “hubble condensation reaction” theory are proposed to explain “ super rate combustion” phenomenon
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of PDADN-RDX-CMDB with composite catalysts propellant.
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Table 1 Composition of the samples (%)
Samples Catalysts

A2 - - _

A4 2, &Ph 0.5, BCu 0.5, CB
A5 2.5, BPbCu 0.5, CB
A7 2.5, NTO-PhCu 0.5,CB
A8 2,CFPh 0.5, BCu 0.5,CB
A9 2.5, CFPbCu 0.5,CB
AlO 2, CFBi 0.5, BCu 0.5.CB

Note: ®Plrlead phthalate; B-Cir copper resoreylate; CB- carbon black:
BPhCir copper lead resorcylate; ClPhCir copper lead citrate;
NTOr PhCar copper lead 3rnitror 1, 2, 4 triazok 5 one;

CI-Phrlead citrate; CF Br bismuth citrate;
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Fig.1 Results of TGA

(a) A2 sample ( b) A4 sample

(¢) AS sample  (d) A7 sample
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Fig.2 Burning rate pressure relationship
a) A2, A4, A8, A10 samples  (b) A2, A5, A7, A9 samples
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Table 2 Combustion wave distribution of propellant

Surface Dark zone Flame
lemperalures temperatures lemperature

Samples T/ C T4 C TdC
1 MPa | 3MPa | 1 MPa [ 3MPa | 1 MPa | 3 MPa
A2 368 473 837 1 067 1035 | 2105
A4 475 665 1242 1528 1558 | 2135
A5 540 717 1304 1514 1 566 2074
A7 403 526 970 1 085 1 536 2125
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Fig. 3 Photographs of SEM of samples
(a)A2, x500 (b)A4, x500 (c¢)ALD, x 500 (d)Ad4, x 3000
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