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Abstract: The viscosity of highly concentrated suspension in liquid prepolymer (HTPB) depends on

the concentration and the distribution of the particle size. The relative viscosities of multimodal

system are calculated and compared to the results obtained from the monomodal suspension. In order

to get an ideal minimum viscosity of the suspension paste, each group of the particle should be

monodispersed. The weight fraction of the lowest porosity, for bimodal, coincides with that of the

minimum viscosity. Since the viscosity of the mixed system depends on the specific surface area of

particles, their shapes should be spherical. The theoretically calculated minimum viscosity of a

multimodal system coincides with the viscosity obtained experimentally when the particle size ratios

are larger than 10.
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Table 1. Characteristics of Materials, HTPB and
CaCO,
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Fig. 1. Variation of the viscosity vs.temperature,

unfilled prepolymer.
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Fig. 2. The distribution of the particle size,

coarse CaCOs.
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Fig. 4. Variation of the relative viscosity vs. vol-

ume fraction of the coarse CaCOs filler.
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Table 2. Relative Viscosities of the Bimodal Mix~

ture
% Fine Coarse % Fine Coarse
Vol. % % "o % % i
0 100 3.5 60 40 22.5
10 90 3.3 70 30 30
20 80 33| 50 8 20 38
30 70 3.3 % 10 M
40 60 3.3 100 0 80
30 50 50 3.3 0 100 300
60 40 3.3 10 90 -
70 30 34 20 80 115
80 20 3.6 30 70 88
%0 10 38| 60 40 60 80
100 0 4.2 50 50 110
0 100 76 60 40 215
10 90 7.0 70 30 510
20 80 6.6 80 2 -
30 70 6.25 0 100 1,900
40 60 6.2 10 90 990
40 50 50 6.3 20 80 470
60 40 7.0 1 65 37.5 62.5 260
70 30 7.3 40 60 270
80 20 8.3 50 50 450
90 10 9.4 60 40 1,200
100 0 1L0 20 80 2,405
0 100 30 30 70 1,200
10 %0 24 70 35 65 1,100
5 20 80 21.5 40 60 1,350
30 70 20 50 50 2,750
40 60 19
50 50 20
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Fig. 5. Variation of the relative viscosity vs. the

bimodal composition.

Table 3. Optimum Multimodal Blend Ratios
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Fig. 6. Relation between porosity and Z.

Total Bimodal T rimodal Tetramodal
. —

vz(l).h;a Thef;:e AExpl. Fine% Medium% Coarse% X::;,o Fine% Mediim% Coarse%
30 45.5 45 29.5 33.2 37.3 21.76 23.79 26.01 28. 44
40 43. 65 43 27.85 33 39.15 20. 40 23.2 26. 40 30
50 41.4 41 26 32.7 41.3 18.9 22,5 26. 8 31.8
55 40.2 - 24.9 32.6 42.5 18.1 22.1 26.9 32.9
60 38.6 39 23.8 32.% 43.9 17.2 21.6 27.1 3.1
65 37.2 37.5 22.6 32 45.4 16.2 21 27.3 35.5
70 35.4 35 21.2 31.6 47.2 15.1 20.3 27.5 37.1
75 33.3 - 19.6 31.1 49.3 13. 80 19.5 27.65 39.05
80 30.9 - 17.8 30.4 51. 8 12. 4 18.5 27.7 41.4
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