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Effect of urethane groups on processing behaviour of
composite solid propellants
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Abstract: By means of rtheological characterization an investigation about the effect of urethane groups on the processing bhe-
haviour of composite solid propellants was carried out using HTPB terminated on each end by isocyanate groups as binder of propel
lant. The results showed that urethane groups attached to the HTPB hinder play an important role in improving the processing behaviour

of propellant slurry . the interface wetting and the dispersibility of fillers granule. Finally, based on the role of urethane groups, these

results could be taken as a guideline for improving processing properties of some polyurethane propellants.
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Table 1 Molecular weights and
viscosity for HTPB binders

Sample codes Mn Ny cf (Pa*s)
TUPB 5990 67.8
HTPB1* 4 640 9.4
HTPB2* 5210 10. 6
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Table 2 Effect of urethane groups on the
rheological properties of propellants

Sample )

Binder T./Pa N/ (Pa*s)  [n(0.5¢ '~ 2,651
codes '
R351 TUPB 131. 8 1369.0 0. 83
R352 | HTPBI* 530.5 876.9 0.33
R353 HTPB2* 578.5 878.4 0. 31
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Fig. 1 Effect of urethane groups

on the step shear flow
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Fig. 2 Effect of urethane groups on the store module and complex module
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Fig.3 Frequency spectrogram of
the store module for HTPB binders
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Table 3 Effect of HTPB terminated on the rheo
logical behaviour of HTPB/IPDI propellant

Sample codes Binder T/Pa n,/Pas
R188 HTPB Heap up | No fluidity
R228 HTPB Heap up | No fluidity
R229 HTPB Heap up | No fluidity
R387 TuPB 105. 1 806. 6
R388 TUPB 125, 4 762.9
R389 TUPB 118.6 761.2
R390 TUPB 117.6 716.5
R391 TUPB 1.1 700. 0
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