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Study on Burning-Assisted Technology of Aluminum Powder

ZHANG Wei-peng, HUANG Ya-feng. GUO Hui-li

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Particle size, morphology, specific surface area and effective aluminum content of three kinds
of aluminum powders were tested. The combustion improver of ferrocene, boron powder, ammonium
perchlorate, fluororubber F,;;, Fe,O,;, and perfluoro surfactant HX-12 were selected to investigate the
combustion-supporting effect of combustion improver on aluminum powder at high temperature by
DSC. The results show that boron powder has the best combustion-supporting effect. The addition of boron
powder increases two exothermic peaks of aluminum powder. When the content of boron powder is 10%,
the total heat release is more than 2 times than that of pure aluminum powder FLLQT-4.
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Table 1 Physical parameters of aluminum powders
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Fig. 1 SEM patterns of several aluminum powders
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Fig. 2 DSC spectra of FLQT-4 aluminum powder(a)and boron powder(b)
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Fig. 3 DSC spectra of samples containing additives
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Table 2 Exothermic or endothermic peaks obtained from DSC spectra
[ Tnax1 /°C Tin/C Trasn/C MG/ (J - g7 )
B: FLQT4=10: 90 631 663 819.985.1 223 10 896
AP FLQT4=10: 90 612 661 1040 3279
Fe;0; : FLQT4=10 : 90 614 665 976 2 833
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Table 3 Influence of B powder on combustion-supporting effect of different types of aluminum powder
B 7 21 R Trax /°C Toin/C Tonas/ C SO/ gD 55 Gl B Y SO L (E
B: FLQT-4=5: 95 625 665 810.889.1 220 8 412 1.65
B: FLQ56 =5 : 95 599 663 812,954 5338 1.05
B: FLQ355A =5: 95 644 660 817.1 023.1 213 6673 1.31
FLQT-4(Z ¥ 619 660 1050 5 084 1.0
Tk 813 10 439 2.05
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Table 4 Influence of different B powder content on combustion-supporting effect of aluminum powder
[N Tt /C Twin/C Tomaxa/ C SRR/ (J gD 5 AR I S A L

B: FLQT4=5":95 625 665 810.,889.1 220 8 412 1. 65

B! FLQT4=10: 90 631 663 819.985.1 223 10 896 2. 14

B Fe,Os ¢ FLQT4=5:5:90 632 660 815.981.1 226 9 365 1. 84

B FLQT4=25:75 633 661 825.946.1 213 9 836 1.93

B: FLQT4=50: 50 631 660 815 7 414 1. 46

FLQT4(Z ¥ 619 660 1050 5084 1.0

LR 813 10 439 2.05
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