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Abstract Based on the model of one-din ensional steady-state reaction gas flow, the mpact of fime-gramed AP on buming

rate of the modified double base (CMDB) propellantwas discussed The technology particle size was mtroducted The i pact

factors of anmonim perchlorate (AP) on buming surface stucture and decan position of CMDB propellantwere revised The

can bustion rate predictibon model of CMDB propellant applied to anmonium perchlorate was established Themodel can he ap-

plied to caleulate quantitatively the buming rate if chem ical stucture of solid propellant is given The caleulation resulis

showed that theoretical predictions agree wellw ith experinental results at @ 8~ 19 &M Pa conditions M ost of the errors were

less than 5% ., and the reliability of the modelw as tested which showed it can well guide the developm ent for propellant for

mula
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Table1 Base foomula of AP-A FCOM DB propellant

Cam ponent Al € Res NG NC AP
A 3 1 1 271 3319 30
Ratio ]
5 2 0 271 339 30
(%)
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Table 2 Canparison of calculational and experim ental results

in burning rate of propellant w ith different particle size of AP

r/(mm /s) .
NO dyp /HPm Result
9 &M Pa 19 MPa (9 8~ 19 &MPa)

Exp 22 4 356 0 66
Foo110 Cal 21 3 317 0 627
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Error L 656 4 B4

MR 2 EFE AT LLE H, £ 9 8~ 19 6 MPaji[H
PN, R e B R A R S B B EE R R B, T dap N
30 Bm F1 110 Bm B, & IEBERRTAEAS IEAL Y {71 5
EZBIA K, FOSi{E ) &80T, BKIRE S 346,
B/ NRZE 2 90

bEE APRLEE IR, EB BB AT S S0
{8 H 0 E A 22, TS IEAS R 3 S 5 sl LA 4%



314 5 3

VR E AP (1 D50 Ok 0 ) AP T s A 7Y 359

GFH)— B, IR ZEIITE 5 O LAT, APRLEE XS 2t 77
WA R G B 2 BT .

—— Experimental value
180 - —=— (Calculated value with correction model
—+— Calculated value with original model
150
£ 1201
£
=
90 F
60
L 1 L i L 1 __‘1 J

0 35 40 45 50 55
dyp/HM

1.5 28 25 -3

Fig.2 Effect of AP particle size on burning rate
of CMDB propellant
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Fig.3 Vielle regression foomul in burning rate of (M DB
propellant w ith different AP particle size
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Table 3 Camparison of calculational and experim ental results

in burning rate of propellant with different content of AP

Wop ! r/(mm /s) n
NO Result
(% ) 9 ®MPa 14 MPa 19 MPa(9 8~ 19 @M Pa)
Exp 373 54 4 59 7 a 70
115 Cal 38 1 473 56 1 0 558
Emor 214 13 1% 6 0%
Exp 46 7 58 5 73 1 0 64
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Fig. 4 Effect of AP content on burning rate
of CMDB propellant
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Fig. 5 Effect of AP content on pressure exponent
of CMDB propellant
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