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Table 1 Power law model of aldol resin based casting explosive with different HMX gradation
sample n=Ky"" correlation index sample n=Ky" correlation index
S1 K=164.53, n=0.1010 0.9962 S7 K=168.20, n=0.3146 0.9964
S2 K=151.74, n=0.2308 0.9977 S8 K=148.15, n=0.2409 0.9992
S3 K=136.63, n=0.3134 0.9994 S9 K=222.54, n=0.3014 0.9968
S4 K=187.51, n=0.2264 0.9994 S10 K=216.49, n=0.3066 0.9981
S5 K=198.43, n=0.2570 0.9991 S11 K=199.87, n=0.3386 0.9975
S6 K=194.89, n=0.3226 0.9971 S12 K=166.99, n=0.2784 0.9997
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Table 3 Results of samples S1-S8 obtained by Casson model
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sample slope (c) yield value r,/Pa correlation index
S1 2.7141 94.65 0.9962
S2 2.6090 96.27 0.9977
S3 2.1903 101.32 0.9994
S4 2.4085 133.01 0.9994
S5 1.7017 169.96 0.9991
S6 1.6347 159.78 0.9955
S7 1.5249 161.32 0.9964
S8 1.1026 152.49 0.9978
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Fig.6 Change in shear stress with shear rate for samples S9-S11

with different gradation ratio of large, middle and small particles
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Table 4 Results of samples S9 ~S11 obtained by Casson model

sample slope (c) yield value 7, /Pa correlation index
S9 1.1975 220.36 0.9968
S10 1.8310 190.02 0.9981
S11 2.2422 154.56 0.9975
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Fig.9 Change in shear stress with shear rate for samples S5

and S12 with different size distribution of middle particles
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Fig.10 Change in viscosity with shear rate for samples S5

and S12 with different size distribution of middle particles

Table 5 The size distribution of HMX-M, and HMX-M, with middle particles

middle average particle mass fraction/%
particles size/pm >300 pm 300 ~150um 150 ~75 um 75 ~45 um <45 pm
HMX-M, 180 1.6 42.2 30.7 7.8 7.7
HMX-M, 150 7.4 41.4 34.5 10 6.7
FEL, 2013, 21(6) : 812-817.
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Effects of HMX Gradation on the Rheological Properties of the Aldol Based Polymer Bonded Explosive

LIU Hui-hui, ZHENG Shen-sheng, GUAN Li-feng, SHI Yuan-tong, CAl Jia-lin, LUO Guan
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To explore the effect of HMX gradation on the rheological properties of the aldol based polymer bonded explosive, the
material state under different HMX particle gradation ratio was investigated by power law model and Casson model. The results

show that the material is a pseudoplastic fluid with thixotropy. The non-Newtonian index ( n value) is negatively correlated with

the content of small particles. The viscosity of the material has the maximum value at low shear rate of 2.15 s™

1

and positive linear
relationship at high shear rate of 53.85 s~ with the small particles content. The yield value of the material is negatively correlated
with the content of small particles. Moreover, the content of the middle particles has the greatest effect on the yield value. Consid-
ering that the material with higher n value, lower viscosity and lower yield value has the better rheological properties.

Key words: rheology; polymer bonded explosive; rheological properties; gradation; yield value
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