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Table. 1 Particle size analysis results of aluminium powder A and B

, Es 2R .o OB
. ?ﬁﬁlﬁlﬂﬂ)‘i‘ﬁ. EEH | BEARW, | 2/(um) | o/(pm)
B A 6= —0. 34x+0. 96 —0. 92 / 2. 92 0. 87
8y =—0.024x+0.64 - ~0.96 422.2¢(60%) | 28.8 5.4
) 0y=—0.07x+3.15 "0.98 47.9(7%) 45.0 3.5
B Gy=— 0. 0262+1. 47 —0.94 | 237.5(33%)| 56.5 | .5.2
¥RBH (huﬂﬂzi’]%ﬂi}: E=39.72;1m
3.2 RENSEEENRESS 0 sop
PLE BRI ReREm Es Rk | A
YEAWJ%FA&%T:I‘I‘[E ¥ 6 BREXMK - ~ 20k
ESHERL B2 H AR MRS g:: - -
F(z)~z B#, WERE T, YUK &
AR AR MERERSE, B T
ADMADOF R B E RS -
AN .1,,~—10 Opm - o ) .
20 10 60 80
_ v = 157 50] 1. 76um - '
o S5 SR A MBRGETHE
BRI+ 2y =26. Opm '1 Fig.5 Statistical graph of
s { 48.01)7 ’ residue articles
. Tav = 1?.5) =1.76em oy 5 coidve A partie
> e, sl _ *
@7552“?&33']?-1*)\55}'?13@9% 99.9} gﬁgg‘g#

FOoR, B LR 1.2,3 40 B N 4G RR I 69 = A4
SRR R 4 BTN RIS EE. 2 ¥
gﬁﬁfﬁn M [H 45 Zso=1..20pum, 90

8 4 THRECHBARITAAM g 100
WA BB R KOy 9 i n= X 30
1 BB KA, o) BHA = % :
x 10 [
A - LR 1 Ao it
Hl———~xﬁﬁ%&m Mas o 5
: 0. 1f . 4 A
f(l) l [ |
45%%&7?@% l — 0. 4072+ O.Dioaluslof 0 2.0 llonl i L ‘ 4
1.977 (1 % R ¥ — O, 9975:)_, KRG a= : 2/ (um)

6 Feif A GRS A (LN BER)

Fig. 6 Particle size distribution of residue A

0.9386,# r=2. 13um, x,=1. 06pm, 5=

ln i F b j 3 =1. °
'85“m( i F@)RB), o 50pm (Log Normal probability paper)



% 41 LHBE, wm&@wﬁ%ﬁmﬁmmwam ‘ 19

£ 99.99

. 991
L 11
90
80
60}
40F
20,
v 10}

o F(DV/(%)

F(2)/ (%)

0.1F

0.0l -l‘ Al‘..‘ [ RPN B | e
. S50 10 1 0.2
) =/(um) v z/(um)
H7 REBHRITEREINE F8 sRiECHImiiE
Fig. 7 Cumulative mass distribution Fig. 8 Differential and cumulative
of subfraction (s« ) and of total distribution of residue C
sample ( ) of residue B

3.3 MESHEERITRPHEA

Bk K 5 R ShOLEE AR N, 4 0] 66 ol BB MR L SR AR R R R 2 AR
o4 S HEHE A R 74 TR X B BRSO R ST A0 M A, UL E R R ORL R A
HIE R . Iﬁ)@.&‘if"t’i’]ﬂt{zn‘ﬁ%}ﬂ Culick HERL'™, B

o W'ty - C o't } .
®TT 1+?f.2,{1+(m,.-)=+(7 DETT @iy X @

Ko, o MR tu.rdh 10 IHAL 803 0 A S AU AR AR (6 X, JBURL 0 B 8 5
B RE L o RERA R R v YRR [ 9 BT oo B .0 Al v HIZE
fo 2, d P AT i, LR MUY B 2~ 20um 5 FE A9 BORLAO TR . KT 40um By IRE
FEFEL 23 30 3 B 2 B MG 3 40um LA T 9 UKL} A6 1 SRR S AT AT L B 00 R
SR BB B (25) R, AT L LR 4%, JE 10 BFR |

PRI FARL & T-RREEE MG B R 7T AT £ L B AR B, fE N 2
Rt R AR R




20 CRNE A . B E KR
=700 T T T
=1 .
600 - —g00] !
' —s00 . o
—500 .
= —doof tA
o — 400 = ‘ -
1 ~
L & — 300} :
& 300 ‘ !
- 200}
—200 X
—100f
~100
0 1 ‘0 1z 3 4 s
40 v/ (kHz)
EHo HWHMES xr.o MBEENHXA 10 FRiEBAYMEE £

Fig. 9° Relation of damping vs particle diameter,

4 &

standard deviation and frequency

Fig. 10 Particle'damping vs frequency

based ‘ofi size distribution of residue B

“ g
Yoo

FCE IR ST 7 0 X6 R & BRI R OB M4 R T 407
ook, XY E A 50 A A R IR G A R B4 P BT L R B R
A IRLRY 7 i L R BBy T R R LA HE A BOWE 17 T 038 46 T B E R B 2

HRZEE EERINBREENRAT—EHTE L

oW N e

#%’xm

Calif. , Naval Weapons Center, Aug. 1578.
5 Culick E C T-Burner Testing of Metallized Solid Propellants.

Rocket Propulsion Lab. , Rept. , AFRPL-TR-74-28, Oct.

» KD4203-911,1991. -

1974.

-

ﬂﬁ&k%ﬁ#gm%ﬁ’#ﬁﬁ*ﬁﬁ ﬁ-mf:‘."j’ﬁfﬁfff.ﬂ' :IU?' E%ﬂﬁtﬂﬁﬁ 1984
Bhattacharya C G. Biometrics, 1967.23: 115~135

EHIE PEHBEREEREF ABFHRE
Kraeutle K J. Particle Size Analysis in Solid Propellant Combustion Research. China Lake,

A 2

Edwards, Calil. , Air Force



U BAM. . eEs ERESATEXNEASHEISE 0 o

-

MATHEMATIC TREATMENT OF PARTICLE.
"SIZE DISTRIBUTION IN 'SOLID PROPELLANT

Jin Rongchao  Li Shufen
(University of Science and Technology of China, Hefei 230026)
ABSTR_AC’I" Mathematic treatment of particle size distribution in solid propellant is
presented, and the particle ‘size distribution of aliminium ‘powder and combustion
residue of Al-containing propellant are taken as examples to be analysed by means of
 commonly used theoretical distribution functions, including normal distribution . log-
normal and K- d:str:butlon. 1n statlstxc analysls of partical size data On the basis of
Culick’s dampmg model the' eflect of partlcle size dmtnbutlon on mstable combustlon in
rocket motors are evaluatec[ and dmcussed ' ’
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