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ABSTRACT: To investigate the effect of composition ratio and storage time on the performance of nAl/CuO nano-thermite,
Al/CuO nanothermite with equivalent ratio of 1.0, 1.4, 1.8 was prepared by mechanical mixing method. By referring to the
71 °C test method of GJB 736.8—90 explosive device, accelerated aging test of Al/CuO nanothermite was carried out under the
environmental conditions of 71 C and 40% relative humidity. XRD, SEM, burning rate test, ignition temperature test, pressuri-
zation and combustion performance were characterized before and after accelerated aging. The results showed that the aging
process led to a clear change of the morphology of the composites, but the composition did not change significantly. The flame
propagation of composites with equivalent of 1.0, 1.4 could not stabilize after aging for 7 days. The ignition temperature of

equivalent of 1.0, 1.4 and 1.8 decreased by 26.6%, 22.6% and 19.2% respectively, and the peak pressure decreased by 74.6%,

YR EH: 2022-01-25; 1BITHE: 2022-02-06

Received: 2022-01-25; Revised: 2022-02-06

EEE N RAW (1997—), %, MEHRE, ELHAH @A A RBRN G & B KRR,

Biography: ZHANG Tian-chang (1997—), Female, Postgraduate, Research focus: nanothermite preparation and performance research.
Bl KiFW, T4, k=, §. AUCuUO %y K43 # ) mik Z ALK AR R [T]. K& RHE 42, 2022, 19(2): 033-038.

ZHANG Tian-chang, WANG Qian, SHEN Yun, et al. Study on Accelerated Aging Performance of Al/CuO Nanothermite[J]. Equipment Envi-
ronmental Engineering, 2022, 19(2): 033-038.



© 34 .

2022 42 A

80.8% and 62.7%, respectively. Accelerated aging could obviously change the properties of Al/CuO nanothermite. The appro-

priate increase of equivalent ratio is beneficial to increase the storage stability of Al/CuO nanothermite. With the increase of

storage time, the performance finally tends to be stable.
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Tab.1 Al/CuO nanometer thermite formulation table

Dispersion solvent

@ myy/mg meuo/mg

(ethanol)/mL
1.0 183.7 816.3
1.4 239.5 760.5 4
1.8 288.3 711.7
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Fig.1 SEM images of @=1.0 Al/CuO nanothermite after accelerated aging for different times
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Fig.2 XRD results of @=1.8 Al/CuO nanothermite with dif-
ferent accelerated aging time
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Tab.2 Burning rate of Al/CuO nanothermite with different
equivalence ratio after different accelerated aging time

Serial number Accelerated aging time/d Burning rate/(m-s ")

1.0-0 0 0.095
1.0-1 7 Fail
1.0-2 14 Fail
1.0-3 21 Fail
1.4-0 0 256.2
1.4-1 7 Fail
1.4-2 14 Fail
1.4-3 21 Fail
1.8-0 0 249.36
1.8-1 7 0.072
1.8-2 14 0.063
1.8-3 21 Fail

0.022 ms
249.36 m/s

0.033 ms

0.044 ms

S mm
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b1.8-1
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Fig.3 Al/CuO nanothermite combustion propagation and end-face displacement change in micro-quartz tubes
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Tab.3 Test results of combustion pressure after accelerated
aging of Al/CuO nanothermite with different equivalence

ratio for different time

Serial Accelerated Maxium Pressurization
number  aging time/d  pressure/kPa  rate/(kPa-pus™)
1.0-0 0 221.90 0.10
1.0-1 7 56.44 0.13
1.0-2 14 93.31 0.05
1.0-3 21 Fail Fail
1.4-0 0 637.61 15.94
1.4-1 7 122.34 0.27
1.4-2 14 115.20 0.18
1.4-3 21 109.63 0.19
1.8-0 0 836.00 20.27
1.8-1 7 311.69 1.91
1.8-2 14 259.80 1.61
1.8-3 21 204.90 0.89
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Fig.4 Ignition temperature of 1.4-1Al/CuO nanothermite
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Tab.4 Ignition temperature of Al/CuO nanothermite at differ-
ent accelerated aging time

Samples Accelerated aging time/d Ignition temperature/C

1.0-0 0 1086.02
1.0-1 7 797.68
1.0-2 14 682.23
1.0-3 21 729.77
1.4-0 0 776.04
1.4-1 7 601.02
1.4-2 14 591.99
1.4-3 21 608.94
1.8-0 0 796.55
1.8-1 7 643.18
1.8-2 14 581.07
1.8-3 21 550.65
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