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Fig.1 Schematic diagram of X-pCT scanning
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Fig.2 X-pCT graphs of azido polyether propellant micro-/meso-structure
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Fig.3 Multi-frequency DMA curves of azido polyether propellant
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Table 1

at different frequencies

T, and £'(at =40 °C) of azido polyether propellant

f/Hz 1 2 5 10 20
T,/°C -31.8 -29.3 -27.5 -25.1 -23.1
E'/MPa 3830 4642 5389 5963 6505

Note: fis frequency; T, is glass transition temperature; E' is storage modulus.
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Table 2 Results of impact tests of azido polyether propellant

le o H Y It

sample /) /m Jm g1 Tesu

I 1 0.0223 0.6609 allsamples unbroken

1 3 0.0446 0.9346 three samples unbroken
and two samples broken

11§ 2.5 0.0557 1.0449 all samplesbroken

v 3 0.0668 1.1447 all samplesbroken

A% 5 0.1114 1.4778 all samplesbroken

Note: E;is impact energy; H is height of the drop hammer; v is impact velocity.
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Fig.4 Graph of propellants after impact test
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Fig.5 Contact-deflection curves of sample 1-1 and I
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Fig.6 Absorbed energy-impact energy curves
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Impact Damage and Dynamic Mechanical Behaviors of Azido Polyether Propellant at Low Temperature

ZHENG Qi-long', LIU Hai-tao’, HU Yi-wen' , JIAN Xiao-xia', XIAO Le-gin', ZHOU Wei-liang'
(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. Shanghai Aerospace Institute of Applied Chemi-
cal Engineering, Huzhou 313000, China)

Abstract: The impact load was applied to azido polyether propellant by the instrumented drop hammer device at —40 °C. The
impact damage of the sample was characterized by X-ray micro-tomography (X-wCT) ,and the dynamic mechanical properties of
the propellant sample were studied by dynamic mechanical analyzer at different loading frequencies. Results show that the dynam-
ic mechanical properties of azido polyether propellant exhibit obviously loading frequency-dependent and the glass transition tem-
perature increases from -38.1 °C to -23.1 °C when the loading frequency varies from 1 Hz to 20 Hz. The propellant samples
have no macroscopic crack with the impact energy below 2 J, but part of the perchlorate amine (AP) particles inside have been
broken; and the propellant samples break with the impact energy increasing. The test curves of broken samples contain unstable
crack growth which indicates the partial brittle material character of azido polyether propellant. The whole process of the fracture
of azido polyether propellant is that the initial micro cracks was formed in the AP particles with defects, extend to large macroscop-
ic cracks in the basal body, and then the propellant samples broke.

Key words: azido polyether propellant; impact damage; X-ray micro-tomography (X-pnCT) ; glass transition temperature( T,)
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