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Abstract: Smoke reduced propellants with different binders such as HTPB, Polyether, NEPE
are studied. The composition of the pyrolytic products are measured by PYGC-MS. The result shows
that the products and their contents in pyrolytic processes are different. The measured value
representing the 44 peak in the NEPE smoke-reduced propellant is 70% of the total value, while the
onein the polyether smoke-reduced propellant is only 10% , which results in the difference in pressure

exponent between these two propellants .
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Table 1 Result of combustion performance

19974F

Propellant type 72. oMPs/ * rs 33MPa/ n Ar/%
(mm/s) (mm/s) (2.94—8. 83MPa)
Polyether propellant 5.07 7.68 0. 41 51
HTPB propellant 4. 47 7.21 0. 44 61
Minor-smoke propellant 5.73 10. 83 0.58 89
Table 2 The main component of the polyether propellant pyrolytic products
Order Reining time | Basic peak Pyrolytic products Peak area Mermo
(ms) mass number structure (%)
1 1. 60 44 COz, NO 10. 47 Guesswork
2 1.73 44 CH;CHO 17. 36 Guesswork
3 1. 88 58 CH;CH,CHO 2.01 Guesswork
4 2.12 70 Cl; 3.66 Guesswork
H,C——CH;
5 2.61 72 Hz([: (l;nz 35.95 Appraisal
ANV4
6 2.93 78 8. 60 Appraisal
7 10. 87 103 3. 56 Appraisal
8 14. 98 128 2.00 Appraisal
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Table 2 Continued
Reining time | Basic peak Pyrolytic products Peak area
Order Memo
(ms) mass number structure (%)
9 15. 55 112 (CH3).CH (CH;);CH=CH; 1. 75 Guesswork
10 22.16 142 CH; (CH2);CHO 2. 05 Guesswork
11 24.71 270 CH3 (CHz)uC(xx:Hg . 3.10 Appraisal
12 27.02 298 CH; (CHz):sCOOCH; 5.79 Appraisal
Table 3 The main component of the HTPB propellant pyrolytic products
Reining time Basic peak rolytic products
Order ne Pyrolytic p Memo
(ms) mass number structure

1 1. 61 44 CO;, N;O Guesswork

2 2.16 46 HCOOH Guesswork

3 2.27 84 HCIO; Guesswork

4 2.91 78 O Appraisal

5 4.81 92 O—CH3 Appraisal

6 5.41 112 O—Cgﬂs Guesswork

7 8.04 102 O—CH =CH Guesswork

CN
8 12.19 117 Guesswork
H;

9 14. 92 128 Appraisal

10 20. 92 128 (CH3).CH (CH),CHO Guesswork

11 22.14 142 CH; (CH;);CHO Guesswork

12 24. 69 270 CH; (CH;),COOCH; Appraisal

13 26. 99 298 CH,; (CH;);sC(IX:Ha Apprais.al

% Not get out peak area in computer.



98 # # # R 19974F

FRAMRE RDX. AP, B HTPB g fiEtil, bkt say S8 pER -
(ORDX (B#&4£) ——0,N—NCH,NCH,N—NO+CH,0

v
Ngo (44) +'N_N02
@AP (E# &) NH,CIO,——NH,+HCIO,+0
O+2NH,——N,0+H,0; CH,0+0——>CO, (44) +H,0

...... O—Csz (112)

— ~.CH=CH— (CH,),—CH=CHCH,CH, - 225, { > =CcH (02

(128)

@HTPB —— -CH,CH=CHCH,—CH,CH=CHCH,

——>.CH=CH—CH=CH-

CN
@TDI——> d—cm Qa1n

EAHMEH . BiER . TEBMORBEY.
G REH; & H|—— CH,CH,0-——CH,CHO (44)
—— +«CH,CH,CH,0+——CH,CH,CHO (58)

HZC_CHz

——+CH,CH,CH,CH,0+—— | |
LH,LhR,Lhn, H,C CH, (72)
N/
6]

——>+C=CH—CH=C+——- (128)

®NH,CIO,——Cl, (70)

Table 4 The main component of the NEPE minor-smoke propellant pyrolytic products

Reining time | Basic peak Pyrolytic products Peak area
Order Memo
(ms) mass number structure 3
1 1. 62 44 N0, CO, 72.34 Guesswark
2 2.10 70 Cl, 6. 06 Guesswark
3 2. 30 36 HCI 0.97 Guesswark
4 2-33 46 HCOOH 4.99 Guesswark
5 2.43 74 CH;CH,OCH;CH; 3.09 Guesswark
CH,—CH,
/ AN
6 3.56 88 0 0 3.81 Guesswark
CH,—CH:
7 9.33 89 CH;CH;NHCOOH 0.91 Guesswark
8 17.58 76 CH3;0OCH:CH;OH 0. 45 Guesswark
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