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Abstract: T he effects of nanometer-PhCO3 on combustion behavior of NEPE solid propellant have been studied.

The compatibility of nanometerPbCOs and nitrate ester . as well as the effects of nanometerPhCOz on the curing re—

action and on the thermal decomposition behaviors of ammonium perchlorate and nitroamino—compounds were studied

by Differential Scanning Calorimetry (DSC) . It was found that nanometerhCO3 exhibited good compatibility with

nitrate ester which had observable acceleration on the thermal decomposition of nitroamino—compounds and on the

curing reaction but little effect on ammonium perchlorate. When nanometerPhCO3 was applied to NEPE solid propel-

lant, the pressure exponent were effectively brought down to 0.34 and 0. 52 with which content was 1% and 2% re-

spectively.

Subject terms: Solid propellant: Polyether propellant; Combustion catalyst: Burning rate modifier: Propellant

burning rate: Thermal analysis
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Table 1 Composition of NEPE propellant

Composition AP Al

RDX NG+ DEGN

Binder

Assistants

Content/ % 5—~10 1720

45~50

10~20 380 2~4
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Table 2 Effect of PhCO: on curing reaction by DSC

Catalysts T € EJ(k] * mol™)
No 83.279 54.9
PbCO3 (normal) 78. 200 49.7
Nano+hCO3 76. 895 41.4

3.3 44KZR PbCOs X5 SBELE& AT ARSI

YR H PhCOs MAP (M/ 4= 1:1) #&1:6
(&) REHA, BEE#AT DSC 404, BFfiElL
UK AP BRI, 45 RWEK 3 Fis.

Table 3 Effect of nanometer-PbCO: on thermal

behavior of ammonium perchlorate

Catalysts Twarl C |Tiap/ °C (Low)| Tdar/ °C (High)

No 247.592 297. 048 402. 342

NanoPbCO3| 244, 281 296. 437 402. 014
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Table 4 Effect of PhCO: on thermal behavior

of energetic oxidant

T arnx/ v x
Sample T wrox/ C
it TG
RDX 206. 132 | 224,942 | 241. 561
RDX+ PbCO3 (normal) 207. 293 219. 654 | 245.309
RDX+ nm—PhCO3 207.197 | 210.789 | 243.725
HM X - 280.458 | 285.564
HM X+ nm—PhCO3 B 262.653 | 284.984

1) Initial temperature: 2) peak temperature
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Table 5 Effect of nanometer-PbCO: on combustion behavior of NEPE propellant

Ul (mm *s™)
Catalysts Ul ( mm *s™) n
4M Pa 6M Pa TM Pa 9M Pa 11M Pa
CAP 6.424 8. 239 8. 745 10. 071 11. 546 2.932 0.57
nm-PhCO3 (1%) 6.710 8.411 9. 354 10. 387 11. 594 3.213 0. 54
nm-PhCOz (2%)| 6.964 8.517 9. 438 10. 589 11. 793 3.375 0.52
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