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Rheological characteristic of agglan erated boron
powder w ith HTPB m ixture
XU Hurxiang 7ZHAO Feng-qi LIAO Lin-quan HAN Taq GAN X iao-xian
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Abstract The effects of agglm erating boron pow derm ethods granularity of agglan erated boron powder load ing ratio of
B and HTPB prepolymer on theolbgical property of B/HTPB m kure were nvestigated by HAAKE theaneter Resulls show
that the small L¥ particles n L ¥ coated boron powder ( B/F) enhance the physical absorption between LI and HTPB pre-
polmer which result m higher apparent viscidity of B/HTPB m xture than that of the untreated boron powder The apparent
viscidity and yiekl value ofHTPB agglam erated boron powder( B/H and B/F /H )w ith HTPB m itures are less than that of the
untreated boron powder and are fixedness w ithm king tine mcreasing At the sane badngmass the viscosity coefficientK of
anall B/H with HTPB m ixture is greater than that of larger particles and the shear rate mdex n is less than that of large partr
cles When the mass ratio of B/HTPB is 55/45  the flw equation of wo kinds ofm xtures becan es aH erschelFBulk ley equa-
tion and the yield value of large aggkm erated boron powder is less than that of snall particles Therefore them xture of lange
agglom erated boron powderw ith HTPB has better theological property than small particles The shirry of fuekrich propellant
with large agglm erated boron powder i high solid load ng has good process with the apparent viscidity less than 1 500 Pa® s
and yiekl value less than 150 Pa
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Fig.1 Curves of yield point and apparent viscidity to different

agglan erated boron powder in HTPB prepolymer
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Fig.3 SEM photo of B/F (5000 x )
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Fig.4 Flow curves of By /HTPB m ixture at differentmass ratio
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Fig. 5 Flow curves of B, /HTPB m ixture at differentm ass ratio

Table 1 Rheological properties of By with HTPB at differentm ass ratio

My, My n/( Pa* s) T, /Pa Flow equation Relative coeflicient
15 /45 7 716 0 T= 17 846p" M 1. 0000
20/45 12 65 0 T= 12 3Gp" *° 1 0000
30/45 15 59 0 T= 15 426p" 7 0 9994
40/45 36 83 0 T= 36 71Gp" ¥ 0 9971
50/45 90 13 0 T= 89 16" ¥ 0 9989
55145 116 4 38 14 T= 38 14 + 89 91Gp" @ 0 9953

Table 2 Rheological properties of B, with HTPB at differentm ass ratio

my, Muren n/(Pa* s) T, /Pa Flow equation Relative coeflicient
30/45 12 88 0 T= 12 83Gp" P Q 9999
40/45 24 90 0 T= 24 07Gp" ™ 0 9991
50 /45 32 31 0 T= 32 57Gp" ™™ 0 9999
55 /45 92 01 0 5806 T= 0 5806 + 90 36Gp" % 0 9999
60 /45 99 22 3176 T=13 176 + 95 2Gp" ™ 0 9999
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Fig. 6 Curves of yiekl point and apparent viscid ity
to boron-based fuekrich solid propellant
with agglam erated boron powder
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