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Abstract: Graphite and aluminum powders are typical aerosol particles whose infrared (IR) extinction properties
are important to the IR obscuring performances of the smoke ammunitions containing these powders. Mass
extinction coefficients (MECs) of the two materials with different sizes are measured in a smoke chamber. The
relationship between the powder size and the IR extinction property is analyzed, with the difference between their
extinction properties being discussed. Moreover, test accuracy is studied at different temperatures of the target and
the background. The results show that the IR extinction property gets better as the size of the graphite powder
decreases. Due to its better dispersivity, larger radius-thickness ratio and larger IR refractive index, aluminum
powder shows better extinction properties than graphite powder of the same size. The IR MECs of aluminum
powder (1 000 meshes) are respectively 1.78 m%g (3.7- 4.8 um) and 2.01 m*/g(7.5-14 um), with those of graphite
powder of the same size being 1.02 m%g and 1.01 m%g respectively. In addition, test results are found to be
closely related to the initial temperatures of the target and the background, showing the necessity of appropriate
settings of the temperature.
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Tab.1 Testing result of mass extinction coefficient of

the different particles
Mid-infrared

Far-infrared

Parameters (3.7-48um)  (7.5-14 pm)
Graphite(200 meshes) 0.63 0.64
Graphite(1 000 meshes) 1.02 1.01
Graphite(5 000 meshes) 1.28 1.23
Graphite(10 000 meshes) 1.54 1.43
Aluminum(1 000 meshes) 1.78 2.02
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Tab.2 IR refractive index of graphite and
aluminum(z+7%)
Graphite Aluminum
Aum
n k n k
3 2.84 2.35 49 29.82
4 3.29 2.67 6.77 38.68
5 3.65 2.94 9.15 47.2
7 4.29 3.23 14.44 63.75
8 4.49 3.36 17.68 71.77
9 4.66 3.52 21.36 79.24
10 4.84 3.67 25.01 85.97
11 5 3.81 28.58 92.43
12 5.14 3.95 32.11 98.76
13 5.26 4.11 35.68 104.63
14 5.37 4.26 39.15 110.19
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Fig.5 Mid-infrared obscuring ratio of aluminum powder at different

target and background temperatures
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Fig.6 Far infrared obscuring ratio of aluminum powder at different

background temperatures
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Tab.3 Mass

extinction coefficient of aluminum

powder at different background temperatures

MECs/m*-g”!
Experimental conditions Mid-IR Far-IR
(3.7-48um)  (7.5-14 pm)
Case (1) Ti: 100 CT;,: 20 C 1.78 2.02
Case (2) Ti: 100 CT;,: 60 C 1.76 2.01
Case (3) T;: 100 “CT,: none 1.29 0.67
Case (4) Ti: 60 °CT,,: 20 °C 1.82 1.98
Case (5) T;: 60 “CTy: none 0.79 0.37
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