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Abstract: In order to study the effect of solidification reaction on the thixotropy of HTPB propellant slurry,
the thixotropy transition law of HTPB propellant slurry during solidification reaction was studied experimentally
and theoretically. The results show that the thixotropy of propellant slurry is significantly affected by solidification
time and shear rate: the increase of shear rate will cause the slurry to exhibit thixotropy ; the increase of solidifica-
tion time will cause the slurry exhibit anti—thixotropy. The shear rate range of thixotropy transformation is 0.2s7' to
0.5s7". When the shear rate is lower than this range, the slurry completely shows anti—thixotropy. Beyond this
range, the slurry completely shows thixotropy. When the shear rate is in the range of transition, it will change
from anti—thixotropy to thixotropy at low solidification time.With the increase of solidification time, the thixotropy
disappears, and the anti—thixotropy appears again. The higher shear rate is, the longer solidification time is re-
quired for the anti-thixotropy to reappear. Beyond the transformation range, the anti-thixotropy no longer ap-
pears, and the slurry completely exhibit thixotropy.
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Table 1 Sample statistical list

Time/h 1 2 3 4 5
Number of sample 21 21 21 23 21
Number of outlier sample 1 0 1 2 1
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Fig.1 Thixotropic curves at different curing time when

shear rate was 0.1s™
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Fig. 2 Thixotropic curves at different solidification time
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Table 2 Statistical table of results
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Fig.3 Thixotropic curves at different curing time when

shear rate was 0.6s”
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