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Fig.3 Effect of temperature on rheological properties of the suspensions
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Table 1 Flow equations of the six suspensions

samples T/°C n,/Pa-s flow equations r samples T/°C n,/Pa-s flow equations r
20 29.41 7=29.78y°180 1.000 20 36.88 7=36.79y"80% 0.9997
30 19.81 7=20.10y"%%° 0.9999 30 26.91 7=27.57y"848 0.9993

QAIPV/HTPB 40 12.96 7=13.08y"88% 1.000 PAIPV/HTPB 40 16.66 7=21.40y"81° 0.9994
50 8.80 7=8.89y%%% 1.000 50 10.28 7=13.94y"8433 0.9995
60 5.55 7=5.58y%868 1.000 60 7.64 7=2.843y"8320 0.9993
20 7.28 7=7.239%97% 0.9999 20 176.50 r=167.30y°7°'°  0.9945
30 3.86 7=3.83y%9%2 0.9999 30 104.50 7=84.07y"83%8 0.9947

QAIPV/GAP 40 3.44 7=2.32y%9%7 0.9999 | PAIPV /GAP 40 62.70  7=59.60y%%% 0.9941
50 2.35 7=3.39y"71¢ 0.9995 50 3510  7=33.70y"%% 0.9954
60 2.49 7=2 .44y 0.9996 60 23.70 7=22.70y"1%! 0.9951
20 32.50 7=32.94y°978 1.000 20 109.70 r=111.70y"77°*  0.9989
30 28.90 7=28.73y"90% 1.000 30 81.76 7=83.50y"77°" 0.9985

QAIPV/PET 40 28.54 7=28.99y"87%! 1.000 PAIPV /PET 40 57.56 7=60.80y"8'%° 0.9977
50 23.79 7=24.22y°8%7 0.9999 50 35.64 7=37.50y"824 0.9984
60 19.47 7=19.74y°91% 0.9999 60 28.62  7=30.20y"%*% 0.9980
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Table 2 Flow kinetic parameters of the six suspensions

suspensions viscosity equations  AE /kJ-mol™ 7

QAIPV/HTPB n=3.12x10’5633-62’” 33.62 0.9952
QAIPV/GAP n=8.30><10‘4ez‘-73’” 21.73 0.8313
QAIPV/PET n=6.02><10“e‘3‘-5”W 9.81 0.8763
PAIPV/HTPB n=4.44><10‘5e33'36’” 33.36 0.9888
PAIPV/GAP 7n=7.30X107%e0-%kT 40,65 0.9975
PAIPV/PET 7=9.41X1074e2854RT 28 54 0.9844
4 % i

(1) I QAIPV F PAIPV J& , 2 77 T Y 3¢ W 3 )&
WG, B S PAIPV IR & 1 38 W 26 B2 3 K T
QAIPVIE R . MFREE GW S =F R4 R4
T VR 114 S UL R A i A R Y T v T BRI, BRI
Th s B2 5 Wi B o AR FR RO B A R O
PAIPV/GAP>PAIPV/PET>PAIPV/HTPB>QAIPV/HTPB
>QAIPV/GAP>QAIPV/PET,

(2) 6 F B 1% W 19 U 8l i 42 ¥ 75 & Power law F§
R JE T B AR, QAIPV/HTPB & il 5
PAIPV/HTPB & ¥ W& 09 i o 3 fk fE I o» #2390 , i
PAIPV/GAP 1 PAIPV/PET & 1% W 1 it 86 16 1k BE ¥ K
T QAIPV/GAP F1 QAIPV/PET % ¥ i , 1t W Ak 45 44
B4R L A5 GAP FI PET 6 & I LR IR &1k &
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Rheological Behavior of the Compound Mixed with Metastable Aluminum-based Composites and Typical
Binders

JIANG Han-yu, YAO Er-gang, ZHANG Jian-kan, XU Si-yu, PEl Qing, XU Hui-xiang, ZHAO Feng-qi

(Science and Technology on Combustion and Explosion Laboratory, Xi' an Modern Chemistry Research Institute, Shanxi, Xi'an 710065, China)

Abstract: The dispersion characteristics of metal additives in binders might tremendously affect the processing properties of pro-
pellants and explosives. Rheological properties of the two metastable intermolecular composites (QAIPV and PAIPV) mixed with
hydroxyl-terminated polybutadiene (HTPB) , glycidyl azide polymer (GAP) or poly (ethyleneoxide-co-teterafuran) (PET) sepa-
rately were investigated by RS-300 rheometer respectively. Results show that all the six sorts of suspensions exhibited pseudoplas-
tic fluid characteristics, and their apparent viscosity decreases with the increase of temperature between 20 °C and 60 °C. In the
systems containing GAP and PET, the flow activation energy of the suspensions with PALPV is greater than those containing
QALPV. The results present that the suspensions filled with the lamellar aluminum-based composite exhibites more rigidity,
meanwhile their apparent viscosity are more sensitive to temperature. Therefore, the dispersion of PALPV in binders could be im-
proved by increasing the temperature. The dispersion and homogeneity of the suspensionsformed by QALPV, GAP or PET sepa-
rately could be improved by accelerating the shear rate.

Key words: binders;metastable aluminum-based composites;rheological behavior;flow activation energy
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