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Abstract The effects of nanan eter catbonate on the canbustion properties of AP/A IHTPB, AP/RDX /A /HTPB and
lw bummg rate NEPE propellant were mvestigated The resulis show that when nananeter catbonate is added the buming
rate pressure exponent of AP /A I/HTPB propellant is decreased to less than 0 2 in the pressure ranges of 10~ 18 M Pa and 4~

10MPa at the sane tine the buming rate is greatly decreased The buming rate pressure exponent of AP /RDX /A I/HTPB

propellant is decreased to about Q 26 i the ranges of 10~

18 MPa The buming rate pressure exponent of lw bummg rate

NEPE propellant is decreased fram about 0 77 to Q 55 i the ranges of 4~ 9M Pa Thus the addition of nanan eter carthonate

is a feasble way to decrease the buming rate pressure exponent of camposite solid propellants
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Fig 1 TEM images of nanam eter carbonate
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Table 1 Basic foomulation of the propellants

Can position

Fomulation AP Al HM X RDX B inder systam O thers
Contentto
AP/A1HTPB propellant 68 17 - - 10 0~ 110 40-50
AP/RDX /A IHTPB propellant 555 15 - 17 §2~92 313-43
Low buming rate NEPE propellant 13 I8 5 43 - 23 6~ 251 Q4~19

Table 2 Effects of nanam eter carbonate on cam bustion properties of the AP/A I/HTPB propellant

Catalyst content r/{mm/s) (4~ 18 M Pa) n n
Fe 4MPa 6MPa 8MPa 10MPa 12M Pa 14MPa 16 MPa 18MPa (4~ 10MPa) (10~ 18MPa)
B lank 6 00 712 8 72 9 83 10 86 12 04 13 14 13 95 Q 54 Q el
Q25 375 6 8l 8 00 8 63 9 32 9 82 9 98 10 15 Q 45 a 27
as 593 6 92 7 66 8 31 8 66 8 94 9 06 9 40 a 37 Q20
1 8.7 G 46 G 78 712 7 41 T 64 8 08 ] 54 Q23 a 30

2 5 4] 173 G 16 f 43 G 75 723 776 8 21 a 19 (43
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Table 3 Effects on canbustion properties of the AP/RDX /A I/HTPB propeliant

Catalyst content r/(mm/s) (4~ 18 MPa) i i
He 4MPa 6MPa 8MPa 10M Pa 12M Pa 14 M Pa 16 MPa 18MPa (4~ 10MPa) (10~ 18MPa)
B lank i 26 6 07 6 93 7 81 8 48 9 38 9 94 10 91 Q43 Q 56
as 514 6 11 6 93 7 69 8 10 8 45 8 62 9 00 43 Q 26
1 5 00 ;374 G 38 6 89 7 37 7 80 7 96 ] 07 a 35 a 27
L5 4 95 572 a6 37 6 92 7 49 7 96 7 98 8 13 Q 37 a 27
Table 4 Effects on cambustion properties of the NEPE propellant
r/(mm /s) (4~ 9M Pa)
Catalyst content /e n{ 4~ 9MPa)
4MPa SMPa 6M Pa 7MPa 8MPa 9MPa
B lank 4 30 504 579 6 47 712 8 16 o 77
as 4 60 517 565 6 42 703 790 Q0 66
1 4 67 ¥ 21 572 G 45 7 27 7 82 Q 65
L5 4 92 5 45 3 98 6 56 7 14 1 53 0 54
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Fig 2 TG-DTG curves of nanam eter carbonate/AP
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Fig 3 TG-DTG curves of AP
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