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Table 1 Composition of XLDB propellant

component NC NG C2 Res HMX Al AP DINA additives

W/% 14.0 29.0 0.5 0.5 19.5 19.0 9.0 5.0 3.5

#%&2 NEPE #tFIB
Table 2 Composition of NEPE propellant

component P(E-CO-T) LMN-100 NG/BTTN LBA-23 HMX AP Al additives

W/ % 5.16 0.96 17.68 0.20 44.50 12.00 18.00 1.50

Note: LBA-23, bonding agent.
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Table 3 Burning rate and pressure exponent

of XLDB propellant with lead salt and copper salt

1

W(‘amlwl u/mm - s
catalysts -
/%  2.94 MPa 4.90 MPa 6.86 MPa 8.82 MPa

blank 7.779  10.255 12.905 15.555 0.59
Pb(C,H,0,)7 1.5/0.5 8.023 10.104 11.498 12.891 0.43
Cu(C,H,0;) s : : : : :
Pb(€,H,0,)/ 1.5/0.5 8.697 11.143 13.485 15.827 b
Ca(CH,0.) .5/0. ) . ) . 0.57
Pb(C,H, 0, )7 1.0/1.0  8.582  12.393 14.890 17.387 0.60
Cu(C,H,0;) S : : : : :
Fb(C, H,0,)/ 1.5/0.5 8.359 10.794 13.272 16.084 0.54
Cu(CyH,0,) e : : - : :
Pb(C,H O, N)/ 1.5/0.5 8.347 11.509 13.561 15.612 0.51
Cu(C,H,0;) s : : : : :
PbCo,7 1.5/0.5 8.826 11.917 14.477 17.037 0.58
Cu(C,H,0;) e : : : : :
reduced PbSn0,/ 1.5/0.5 8.826 11.717 14.477 17.777 0.58
Cu(C,H,0;) s : : : : :
oxidized PhSn0, /" 5/0.5 8.820 10.495 13.542 16.580 0.59
Cu(C,H,0;) e : : : : .
reduced PbSn0,/ 1.5/0.5 8.904 11.876 14.192 16.575 2
Ca(C,H,0,) .5/0. ) . ) . 0.55

Note: 1) with 0.13% CB; 2) reduced PbSnO, is deal with by HDI.
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Table 4 Burning rate and pressure exponent of XLDB

propellant with lead salt, copper salt and other catalysts

catalysts Wt w/mm - s n
/% 2.94MPa 4.90MPa 6.86MPa 8.82MPa

Pb(C,H,05)/NiMoO, 1.5/0.5 8.116 10.645 13.404 16.143 0.58
Ph(C,H,0,)/NiMoO, 1.0/1.0  8.160 10.992 14.048 17.105 0.64
Pb(C,H,0,)/ThO, 1.5/0.5 8.460 10.834 13.329 15.815 0.51
Cu(C,H,0,)/NiMoO, 1.0/1.0 8.233 10.759 13.571 18.389 0.57
Ph(C,H,0,)/

Cu(C7H40-3)/Th02 1.2/0.4/0.4 8.632 11.616 13.554 15.492 0.57
PbO/NiMoO, 1.0/1.0 8.561 12.393 14.890 17.387 0.60
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Table 5 Burning rate and pressure exponent

3.2.1

of NEPE propellants with lead carbonate and CB

w

-1

catalyst w/mm ¢ s
catalysts
/% 4 MPa 6 MPa 7 MPa 8 MPa 9 MPa
blank 4.59 6.25 7.03 7.80 8.43 0.75

PbCO,/CB 1,0.5 8.59 10.94 12.09 13.11 13.83 0.60
PbCO,/CB  2,0.5 8.68 10.74 11.50 12.33 12.34 0.49
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Table 6 Burning rate and pressure exponent of NEPE

propellant with lead salt, copper salt and other catalysts

W caratyst w/mm +s”!
catalysts ys n
) /% 2.%4MPa 4.90MPa 6.86MPa 8.82MPa
Pb(C,;H,04)/ 1.2/
Cu(C,H,0,)/ThO, 0.4/0.4 8.320 11.616 13.554 15.4920.57
Ph(C,H,0,)/ 0.8/

Cu(C,H,0,)/PbSn0, 0.4/0.8 8.778 11.306 13.948 16.590 0.54
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Combustion Characteristics of XLDB and NEPE Propellants with Catalyst

HOU Zhu-lin, LI Xiao-dong
( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: XLDB and NEPE propellants with catalysts were prepared. Their burning rates were measured by strand burner method.

The results show that pressure exponent of XLDB propellant decreases by 27. 1% when the contents of lead monosalicylate and cop-

per monosalicylate are 1.5% and 0.5% , respectively. But when other lead salts and copper salts are added to XLDB propellant,

the burning rate of XLDB propellant increases, and pressure exponent of XLDB propellant does not decrease. The burning rate and

pressure exponent of XLDB propellant with lead monosalicylate and nickel molybdate, or thorium dioxide are higher than that of

XLDB propellant with lead monosalicylate and copper monosalicylate. The pressure exponent of XLDB propellant does not decrease

and the burning rate of XLDB propellant increases a little when nickel molybdate and other catalysts are added to XLDB propellant.

With the increasing of contents of lead carbonate, the pressure exponent of NEPE propellant decreases. The pressure exponent of

NEPE propellant decreases by 34.7% when the contents of lead carbonate and carbon black are 2% and 0.5% , respectively. The

effect of catalysts of multiple components influencing burning rate and pressure exponent of NEPE propellant is same as catalyst of

two components, for example lead carbonate and carbon black.

Key words: physics chemistry; XLDB; NEPE; propellant; catalyst; combustion performance



