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Fig.1 Loose bulk density and tap bulk density for different

sizes of agglomerated boron particles
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Loose bulk density,tap bulk density and average relative error for different sizes of agglomerated boron particles

loose bulk

tap bulk

range of particles diameter/mm average bulk density

average relative error

average bulk density average relative error

/kg - m™? /% /kg + m ™ /%
(1-3)x107? 0.40 0.67 0.559 0.32
d>0.84 0.658 0.74 0.706 0.38
0.30 <d<0.84 0.479 1.29 0.649 0.62
0.25 <d=<0.30 0.504 2.36 0.514 1.21
0.178 <d<0.25 0.568 0.49 0.628 0.29
0.15<d<0.178 0.555 0.52 0.643 0.35
0.104 <d=<0.15 0.613 0.61 0.653 0.38
d<0.104 0.620 0.57 0.760 0.31
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Table 2 Multinomial equation of vibration times and tap bulk density for different sizes of agglomerated boron particles

range of particles diameter/mm multinomial equation R?

d>0.84 p=0.66223 —2.32344F —4N -8N? 0.98609
0.30 <d=<0.84 p:O.4896—1.86631E+0.00114N—6NZ 0.98988
0.25 <d=<0.30 p=0.5042 +5.71765E ~5N -7 N? 0.99152
0.178 <d=<0.25 p=0.57216—3.2586E—4N—7N2 0.98794
0.15 <d=<0.178 p=0.5607—0.59719E—4N—6N2 0.98675
0.104 <d<0.15 p=0.61547 —2.08768F —4N -7 N? 0.98947
d<0.104 p=0.62771 +8.10962E —4N -6 N* 0.99238
Bo 0 =0.40706 +8.01403E —4N — 6N 0.99159

Note: N is vibration times; p is tap bulk density for different sizes of agglomerated boron particles; R” is correlation coefficient.
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Fig.3 Microstructures of different sizes of agglomerated boron particles
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Table 3 Flow flatness characteristic of fuel-rich propellant with different sizes of agglomerated boron particles
range of particles diameter/mm  content of boron/%  flow flatness range of particles diameter/mm  content of boron/%  flow flatness
10 flowing 10 flowing
d>0.84 15 flowing 0.30 <d=<0.84 15 flowing
20 rugged 20 rugged
10 flowing 10 flowing
0.18 <d<0.25 15 flowing 0.104 <d=<0.15 15 flowing
20 flowing 20 rugged
10 rugged 10 rugged
d<0.104 15 rugged B, 15 heap-up
20 heap-up 20 heap-up
Note: B, is amorphous boron powder.
R4 RIRDRLAR B AORE X B AOREE 2E 7R 2 052 R
Table 4 Effects of different sizes of agglomerated boron particles on density of fuel-rich propellant
range of boron particles diameter/mm densit
samples Al Mg AP RDX & P KP enstty |
0.104 <d<0.15 0.18 <d=<0.25 0.30 <d=<0.84 /kg + m
1* - 5 35 - - 32 - - 1.546
2* - 5 32 - 25 10 - - 1.558
3* - 5 32 - 20 10 5 - 1.562
4% - 5 29 - 20 5 10 - 1.570
5* 2 3 29 - 20 5 10 - 1.578
6" 2 3 27 - 20 5 10 2 1.584
7* 5 - 24 2 20 5 10 3 1.616
8* 5 - 24 - 20 5 10 5 1.629
9# 5 - 14 5 20 5 10 10 1.646
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Bulk Density of Different Sizes of Agglomerated Boron Particles

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

Abstract. After the agglomerated boron particles were sieved,the loose and the tap bulk densities for different sizes of agglomerated
boron particles were determined,and the microstructures of agglomerated boron particles were obtained by scanning electrical micro-
scope. Results show that the diameter of boron particles and the loose and tap bulk density increase after agglomerated for amor-
phous boron powder,and both of the loose bulk density and tap bulk density decrease firstly and then increase when the diameters of
agglomerated boron particles decrease. The tap bulk density is the smallest when the diameter of agglomerated boron particles is in
the range of 0.25 —0.30 mm,meanwhile,the tap bulk density is the biggest when the diameter of agglomerated boron particles is in
the range of d<0.104 mm,and the loose bulk density is the smallest when the diameter of agglomerated boron particles is in the
range of 0.30 —0.84 mm,at the same time,the tap bulk density increases faster than the loose bulk density.

Key words: materials chemistry; agglomerated boron particle; loose bulk density; tap bulk density
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