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Fig.1 Effect of modified boron B, By, at volume fraction 0.20

on the rheological property in the HTPB/Boron simple system
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Table 1 The stability of modified boron powder

Boron Bg productivity apparent viscosity
batch No  batch No /% /Pa +s,50°C
020515 93.5 21.5
20011007 020619 92.3 33.2
020620 91.8 50.3
20020516 020617 93.8 43.4
020618 94.3 48.6
020619 92.3 33.2
020814 94.6 29.0
020815 96.5 32.8
020816 95.9 63.2
020826 95.0 24.8
20020602 020827 94.4 62.8
020828 96.1 26.0
020829 94.8 22.1
020830 96.1 41.5
020902 94.1 31.1
020903 94.6 21.2
020904 96.6 27.7
020905 89.4 24.0
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Table 2 The rheological properties in the initial period

of propellant mixingend

formulation No S/ % B/ % 7,/Pa n./Pa + s castability

R433 70 35 114.2 228.1 good
R434 70 40 262.8 430.8 good
R435 75 35 209.0 538.5 good
R436 70.5 35 158.4 396.8 good
R437 73.5 38 814.9 1938 uncastable

x3 EHFGENERH
Table 3 Pot-life of the propellant filled with modified B

formulation No time/h 7,/Pa time/h n./Pa-s
0.75 114.2 1.00 228.1
3.00 62.4 3.25 293.8
33 4.90 61.2 5.12 358.2
6.45 115.7 6.67 492.3
0.50 158.4 0.70 396.8
2.00 131.8 2.20 424.1
Rase 4.00 175.7 4.20 507.9
5.00 145.1 5.20 491.8
0.30 61.7 0.43 294.8
R442 2.55 102.6 2.72 480.7
4.73 128.5 5.00 622.4
0.28 182.2 0.43 402.6
R452 1.88 118.2 2.05 567.0
2.83 96.2 3.10 488.1
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Table 4 The fluidic type of the propellants filled
with modified By
formulation after . relative
No mixingend/h Rheo-model equation coefficient

0.83 Casson Jr - /7?: \/W 0.970

RA34 2.00 Casson Jr - m: W 1.000
3.83 Logarithmic T=a+blny 0.990

5.33 Logarithmic T=a+blny 0.990

0.80 Bingham T=Ty + 1My 1.000

R4S 2.33 Casson Jr - ﬁ: W 1.000
3.83 Ostwald T= k'}}" 1.000

4.717 Ostwald T=ky" 1.000

0.30 Casson Jr - m: \/ni'y 1.000

R442 2.55 logarithmic T=a+blny 1.000
4.73 logarithmic T=a+blny 0.980

0.38 Bingham T=Ty + 1My 0.990

R443 2.53 Ostwald T=hy" 0.990
4.00 Logarithmic 7=a+blny 1.000
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Effect of Modified Boron Powder on Propellant Processing Characteristics

TANG Han-xiang, CHEN Jiang, WU Qian, LI Hong-xu, ZHOU Ming-chuan
(Hubei Institute of Aerospace Chemotechnology( HIACT) , Xiangfan 441003, China)

Abstract ; In the HTPB/Boron simple system and the HTPB propellant composed of total solid loading 70 ~75wt% containing modi-

fied boron powder Bg 40 ~35wt% ,the effects of modified boron and the processing characteristics of propellant filled boron powder

Bg were studied by means of yield value and apparent viscosity measured with HAAKE RV20 M5/SV2LF and M5/SV2 systems. The

results show that according to the processing stability, B is the best one of all the modified products including B, \By, .B; and Bg.

The propellants filled By exhibit a good castability , flow level and long potlife,and after mixing 2 ~3 h the slurry can be described

with Casson or Bingham model,when shear up and down to stationary it exhibited obvious shear-thining and constraction recovery re-

spectively.

Key words: rich-fuel propellant; composite solid propellant; modified boron; propellant processability; rheology



