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Preparation and Performance of Self-assembled Al/Fe,O; and Al/CuQO
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Abstract: Copper oxide nanoflower and iron oxide nanoring were prepared by membrane templating and

hydrothermal, respectively. Copper oxide nanoflower and aluminum composite were self-assembled, so did iron

oxide nanoring and aluminum. The connection between different materials were enhanced by self-assembly. The

heat release and pressure of copper oxide nanoflower and aluminum were increased from 523 J-¢™, 1 858 kPa to
1 069 J-g, 4 389 kPa. Tron oxide nanoring and aluminum were increased from 1 448 J-¢™, 749 kPa to 2 039 J-

g™, 2 280 kPa. There are great difference between the two thermit, and the static-electric sensitivity of copper

oxide nanoflower and aluminum is higher than that of most energetic materials, while the impact sensitivity of

iron oxide nanoring and aluminum is lower. Thus different thermit can be used in different fields based on their

performance.
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Fig.1 XRD patterns of copper oxide nanoflower and
self-assembled aluminum and copper oxide

nanoflower
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Fig.2 SEM images of copper oxide nanoflower and self-

assembled aluminum and copper oxide nanoflower

102 CuO+P4VP
< 3.525 1%
2 100
<
>

98

200 250 300 350 400 450 500 550 600
Temperature / °C

100.2 4
100.0 4 Fe,0,+P4VP
X
S 99.81 -0.551 9%
2 99.6
<
> 99.4
99.24
99.0

300 320 340 360 380 400 420 440 460 480 500
Temperature / °C

K3 A PAVP B E ALK IR 5 S AL 41K AE
1 TG K
Fig.3 Thermogravimetric curves of P4VP coated copper

oxide nanoflower and iron oxide nanoring
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Fig.4 XRD patterns of iron oxide nanoring and self-
assembled aluminum and iron oxide nanoring
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Fig.5 SEM images of iron oxide nanoring and self-

assembled aluminum and iron oxide nanoring
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Fig.6  Heat release of different thermit at different

mixing method
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Fig.7 Pressure of different thermit at different

mixing method
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Table 1 Pressure of different thermit at different mixing method

Sample Delay time / s Lo | S P/ kPa (dP/dt) e 1 (kPa-s™)
Nano copper oxide and aluminum 0.018 45 0.331 4 1 858 5.607x10*
Self-assembled copper oxide and aluminum 0.091 98 0.366 2 4 389 1.199x10°
Nano iron oxide and aluminum 0.03 0.22 749 3.405x10*
Self-assembled iron oxide and aluminum 0.002 235 0.277 4 2 280 8.219x10*
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Table 2 Sensitivity of Fe,0Oy/Al and CuO/Al

Fe,05/A1

CuO/Al

Static-electric sensitivity

Flame sensitivity

Firing rate is 72% at the pressure 0.51 MPa,

Friction sensitivity

angle 45°, temperature 4 °C, humidity 58%

Firing rate is O at the height 100 ¢m, ambient

Impact sensitivity (10 kg hammer weight)

temperature 6 °C, humidity 49%

Detonating energy is 11.4 ]
Height of 50% firing probability is 11.73 ¢m

Detonating energy is 0.3 J

Height of 50% firing probability is 20.60 ¢cm
Firing rate is 68% at the pressure 0.88 MPa,
angle 60°, temperature 3 °C, humidity 73%

Firing rate is 32% at the height 73.9 cm,
ambient temperature 6 “C, humidity 60%
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