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Table 1

ness and the corresponding profiles projection outline, fractal

Typical agglomerated boron particle surface rough-

dimensions
projection fractal —
. . D
outline profiles dimensions
D, =1.023 ! one
D, =1.068 '
5 D, =1.036 060
D, =1.084 :
3 D, =1.040 1069
D, =1.098 ‘
. D, =1.045 o7
D, =1.108 -0

O

D, =1.048 086
D, =1.124 '

Note: D, is obtained by dispart gauge method;

D, =1.054

D, =1.139 1.097

15

D, is obtained by
perimeter-area method; D= D, + D, ) /2; group 1 =3 is thin
profiles projection outline; the group 4 — 6 is thick profiles

projection outline.
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Table 2 Fractal dimensions for a variety of agglomerated

boron particles

grain diameter

preparation parameters ! fractal
median 1 .

H/B T/C R/r-min~'  (ds)/mm {iperisions
1/9 40 70 0.104 2.88
1/9 20 70 0.125 2.81
1/9 20 50 0.143 2.77
1/9 40 50 0.178 2.75
2/8 40 70 0.190 2.71
2/8 20 70 0.208 2.63
2/8 40 50 0.234 2.59
2/8 20 50 0.250 2.55

Note: H/B, mass ratio of HTPB with boron powder; T, craftwork

temperature; R, stirring rates.
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Table 3  Effects of surface roughness and distribution of agglomerated boron particles on the rheological properties for fuel-rich propellant
rheological characteristics of agglomerated boron particles
samples surface roughness grain diameter median apparent viscosity yield value flowing properties of
(Fs) (dso) /mm (n)/Pa-s (r)/Pa B/HTPB slurry
1 1.128 0.104 98.9 50.6 D
2" 1.087 0.125 96.3 48.2 D
3* 1.077 0.143 87.6 42.9 C
4% 1.065 0.178 79.9 38.7 C
5* 1.051 0.190 72.3 33.8 B
6" 1.043 0.208 68.7 30.2 B
7* 1.029 0.234 67.5 28.4 A
8" 1.015 0.250 60. 1 23.5 A

Note: A —D represents that the flowing properties of B/H slurry suspend is from good to bad in turn;
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<o is obtained by profiles projection method.
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Fractal Dimension Calculation on Roughness and Size Distribution of Agglomerated Boron Particles and Its

Relationship with Rheological Properties for Fuel-rich Propellant

PANG Wei-giang, FAN Xue-zhong
(Xt"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: An evaluation of fractal dimensions of both physical particle roughness and grain size distribution of agglomerated boron

was determined. The relationship between the roughness and size distribution of boron agglomerate particles and the fractal

dimension as well as rheological property of fuel-rich propellant were analyzed. The results show that the rougher the boron parti-

cles,the higher the corresponding fractal dimensions, and the higher the fragmentation fractal dimensions,the higher the relative

percentage of fine boron particles in the size distribution. The fractal theory is applicable to quantify the irregularity of

agglomerated boron particles surface and grain size distribution.

Key words: physical chemistry; agglomerated boron particle; surface roughness; particle size distribution; fractal dimension
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