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Fig.1 SEM and EDS images of aluminum powder in two sizes coated by 9% fluororubber
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Fig.2 Influence of fluororubber content on ignition delay

time of aluminum powder (5 wm and 50 pm)
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Table 1

powder

Burning speed of fluororubber coated aluminum

1

content of FP burning speed / mm-s~

! % 5 p-Al 50 p-Al
3 3.08 1.80
6 93.98 3.24
9 191.57 7.01
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17 303.03 20.62

19 303.03 43.78

21 364.96 22.21
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Fig.3 Combustion properties of aluminum powder coated by fluororubber
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Table 2 Combustion heat and reaction degree of un-coated

and fluororubber coated aluminum powder

content combustion heat / kJ-g™' reaction degree / %
of FP/ % 5 u-Al@n%FP 50 w-Al@n%FP 5 p-Al@n%FP 50 p-Al@n%FP
0 26.12 25.18 84.94 82.13
3 27.25 26.08 90.26 86.63
6 27.61 26.34 93.20 89.61
9 27.16 25.26 93.46 87.17
12 26.94 25.85 94.51 90.96
15 26.08 24.41 93.33 87.62
17 26.09 23.14 94.64 84.18
19 26.39 23.25 97.05 85.75
21 26.23 23.09 97.80 86.34
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Effect of Fluororubber Coating on Combustion Properties of Micro-sized Aluminum Powder

HU Chi, GUO Ya, LUO Guan, LIU Xu-wang
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To investigate the influence of fluororubber coating on the combustion properties of micro-sized aluminum powder
(p-Al), several methods such as laser ignition, constant volume burning and thermal analysis were employed to study the com-
bustion and thermal performance of 5 wm and 50 wm aluminum powder coated by different content of fluororubber. Ignition de-
lay time, burning speed, state of combustion, combustion heat and thermal reaction properties of these samples were presented.
It showed that un-coated p-Al cannot be ignited by laser in a 0.1 MPa oxygen atmosphere. For the coated 5 wm aluminum pow-
der (5p-Al@n% FP) , ignition delay time can be reduced from 91 ms to 31 ms, burning speed can also be increased from
3.08 mm+s™ to 364.96 mm-s”', and combustion heat can reach up to 27.61 kJ-g™' by varying the content of fluororubber in the
composite particles. Similarly, for the coated 50 wm aluminum powder (50n-Al@n% FP) , ignition delay time can be reduced
from 130 ms to 40 ms, burning speed can also be increased from 1.80 mm+s™ to 43.78 mm-s™', and combustion heat can reach
up to 26.08 kJ-g™'. Based on thermal analysis (TG), the reaction depth of fluororubber and the thickness of Al,O, were calculat-
ed. It revealed that the reaction between fluororubber and w-Al occurred merely on the surface of aluminum particles. Under the
same reaction condition, the thickness of Al,O, had no correspondence with the size of p-Al.

Key words: micro-sized aluminum powder;fluororubber;combustion;thermal reaction properties
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