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Method on predicting burning surface
temperature of solid propellant
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Abstract: A correlation between chemical structure and burning surface temperature( 7'.) of solid propellant was conducted by
analyzing gas phase products nearby burning surface. The correlation was fixed quantified based on hypothesis and experimental re-
search. A fresh method on how to predict burning surface temperature of solid propellants was demonstrated. Calculated T'. and T'. ~
p curve were corresponding to conclusions in practice. Furthenmore, a matching principle hetween T, and decomposition peak temper-
ature( T',,) of catalysts was suggested. The matching principle was used to select combustion catalyst of solid propellant. Another new
method of design burning rate of solid propellants was described.
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Fig. 1 Calculated surface temperature vs pressure



280 flE it

£ 2004

MEE RSN T, 5 R 5 2 T I BE S A8 36 A W)
B, T~ p HIZRAH 5 SR 28— 3500 S2 0 B0 K ih 28
%) -
3.2 EUNERBFEHRT T, it HER

B DA R R E PSR, EH T T 2 FARE
S S 1) i1 A 0 71 ) MR A8 R T L B, R L BB
SEMME I FEA—F. BLLL SWP-11 X3 HE 77 (— Fb
AL UL & HERE 7)) B B, 340 B8 h: NC( 12
ON) 56. 5%, NG 28. 0%, DNT 8. 9%, C, 2. 6%, V 1.
0% , Pb-Cur CB E & HEALH 2.3% , H'E 0.7% .

£ 1, HIESR/NT 49. 0SMPa B, 2 1R 5 B
SR YT A B R 3G 0, TR SR OK T 68. 67MPa I, [
JE 53 0 SCRE AT T B (— MR A0 OB HEE 77 B9 2R T
R R A PR, Wl 1) . XEKH
8 A [T A 0 1) 2 T O PR 52 Wl vl X4 81 SR T ) A
R IER, BRI XA B R MM A E R L, KRR
EEE. HlTREYE AW E, REREA S
B YT (X 5 A A i b BN R . ST — 4%
SEFREE R, SRR B 3 — M AE, 75 WK B R A iR
(X 72 A ) P LA R IE 8 BRI A 7 BRI 22, 17X
PR BRI R AN SR o 3 T R B A AR AR ) v
R RMIEH T LR,

Table 2 Calculated surface temperature ( T/ C)

N content of NC ( %)

Pressure/ MPa

12 12.3 12.6 13.0
98. 1 716. 4 716 i 714.9
49 705. 5 705 704. 4 703.7
19. 6 626. 7 625 624 622.2
14.7 589. 4 587.7 586 583.6
9. 81 536.7 534.4 532 529
4.9 462. 1 459. 1 456 451.9
0. 98 380.7 376.9 373 367.8
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Table 3 Ingredients of solid propellant ( %)

Number  NC(13.0) NG RDX HMX DEP Ca
N-1 35 26 35 0 3 1
N-2 35 26 0 35 3 1

Table 4 Theoretical surface temperature ( T,/ C)

Pressure/ MPa 30 20 10 5 2 1
Table 1 T, Comparison to cal. value and exp. value N-1 471.9  448.3  400.3 360.1 328.1 315.8
of SWP-11 propellant N-2 471.4  447.8  399.7 359.6  327.5 315.3

Pressure/ )

i 19.6 29.43 39.24 49.05 58.65 68.67 78.48 B88.29
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Table 5 Examples for decomposition peak temperature
of catalysts( T,/ C)

Catalyst Twl T Catalyst Tl T
Lead subcarbonate 416. 5 Lead carbonate 315

Lead phthalate 296.7 PlrCir CB 312.3
Lead anthranilate 259 Lead salicylate 211
Copper adipate 323.6 Lead tannate 200
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