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Abstract

The buming rate of nitran ine modified double-base propellant was increased by addition of ACP, a fast

buming energy material The relation betveen the buming rate of the propellant and the content granularity of ACP were stud-

ied The canbustion process of nitran me mod ified double-base propellant w as experm entally studied by means of TG, DSC

flan e structure and canbustion waves m easurem ents The mechanisn of ACP increasing the buming rate of the propellant is

that the high speed eambustion process of ACP increases the canbustion surface and heat feedback which cause the ncrease

of buming rate of the propellant
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Table1 Content or granularity of ACP in
different propellants

Propellant nan e G ranu larity of ACP/Hm  Content of ACP %

ACP-0 / 0
ACP-6 165~ 198 5
ACP-10 198~ 246 5
ACP-14 246~ 350 5
ACP-7 246~ 350 |
ACP-5 246~ 350 3
ACP-15 246~ 350 7
S0
4st
. 40 F —&— ACP-0
= “ —B— ACP-6
BT —&— ACP-10
X agE —3— ACP-14
25} ,..4——0——""'/‘
20]0 15 20 25
p/MPa
Fig. 1 Influence to the propellant with

different granularity of ACP
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Fig 2 Influence to the propellant w ith
different content of ACP
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Table 2 Burning rate of the propellant w ith
ACP at low pressure

Standard of ACP Buming rale/( mm /s)

Propellant
content G ranu larity
name IMPa MPa SMPa ™MPa 9MPa
Ko Hm
ACP-0 / / 494 12 80 17 24 20 42 23 04
ACP-6 5 165~ 198 5 63 13 80 18 47 22 42 27 35
321 #AH5H
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Fig 3 TG-DTG curve of ACP-0 and ACP-6
Table 3 TG-DTG data processing results of
the propellants with ACP

D ecam position D ecam position D ecam position
Propellant peak 1 peak 2 peak 3
nane - W eighi W eiht W eight
loss e loss e loss 6
ACP-0 14547 3238 21222 27 46 215 86 23
ACP-6 147 59 34 35 208 24 45 / /
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Fig 4 DSC curve of ACP-0 and ACP-6

Table4 DSC data processing results of
the propellants w ith ACP

Decanp  Decomp Decanp Decanp Total
Propellant peak 1 peak 2 peak 3 peak 4 decanp
nane - enthalpy
ACP-0 178 38 205 86 235 90 / 1531
ACP-6 179 21 203 36 230 74 287 46 1849
MRAE R E R LL KL NG NG A1 RDX %52 RE#4 RHIY

SRR, W LARIAE FIET TG-DTG fh4k B i ig 1 -
NG 43I, 7 ffIE 29 NCAHRIE; 4 fig 348 RDX
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Fig. 6 ACP- MPa
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Table 5 Distribution of the can bustion wave
tem perature of the propellants with ACP

Surface tanp AT ke 4
ric /% 104°C fan

dr fee t

Pap / % 104C /an

nane
IMPa 3MPa SMPa MPa MPa SMPa IMPa 3MPa SMPa

ACP-0 300 420 450 23 55 104 31 60 142

ACP-6 362 452 481 24 56 135 313 62 201

Table 6 Distribution of the can bustion wave
tan perature of the propellants w ith ACP

Propellant Dark zoneT, /C Flane tmp 7 /C
nam e IMPa  3MPa  MPa MPa  MPa MPa
ACP-0 821 931 - 1093 1740 2074
ACP-6 807 1096 - 1193 2304 2253
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Table 7 Content of chlorine in flam eout
surface of the propellants w ith ACP at M Pa

Clke
Propellant nam e
+1 +2 +3
ACP-0
ACP-6 a 77 0 80 Q 66
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