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Table 1 Composition of aluminum pow der (%)

Fe Si Cu H,0 Al

0.21 0.19 0. 005 0.063 > 99.0

R2 BRI R (R, %)
Table 2 Chemical compositions of fly ash (%)

Si0, AL O3 Fe,03 CaO MgO
51. 13~ 18. 9~ 8.97~ 3.01~ 0.97~
58.94 22.43 12.16 3.:25 1. 04
Ti0, K-,0 NaO MnO,
1.78~ 1.89 0.53~ 0.78 0.06~ 0. 16 0.06~ 1.12

siaR 2R FER S, BRI S, RKH
1 Si0, A& FHAS, ALO; 5 Si0, 45 A L5
KA (3A1,05°2 Si0y) KITEASAAAE, HRYiH 2T
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Fig. 1 XRD analysis of fly ash particles
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Table 3 Gibbs free energy changes of reactions

in systems at some temperatures

(€]
Reactions 1/ C /(J-Arfor l)
2A1(L) + 3/2S102(s) = ALOs(s) + 3/2Si(]) - 236 059.5
281(1) + 3/ 2Fe05(s) = ALOs(s) + 3/ 2Fe(]) - 788326.3

2A1(L) + 3/2Ti02(s) = ALOs(s)+ 3/2Ti(s) 700 T - 211033.7

2A1(1) + 3/2Mn0s(s) = ALOs(s)+ 3/2Mn(l) - 848 400.2
Al(l) + 1/2N5(g) = AIN(s) - 215089.7
2A1(1) + 3/28i02(s) = ALOs(s) + 3/ 2Si(]) ~ 233513.9
2A1(1) + 3/2Fex05(s) = ALOs(s) + 3/ 2Fe(]) _ 781820, 4

2A1(1) + 3/2Ti04(s) = ALOs(s) + 3/2Ti(s) 800 'C — 205421.0

2A1(1) + 3/2Mn0s(s) = ALOs(s)+ 3/2Mn(l) - 844059. 1
Al(D) + 1/2N5(g) = AIN(s) - 203348.5
2A1(1) + 3/28i05(s) = ALOs(s) + 3/ 2Si()  220436.3
2A1(1) + 3/2Fex05(s) = ALOs(s) + 3/ 2Fe(]) 771857, 1

2A1(L) + 3/2Ti02(s) = ALOs(s)+ 3/2Ti(s) 950 C - 196 893.6

2A1(1) + 3/2Mn0s(s) = ALOs(s)+ 3/ 2Mn(1) - 837892.0
Al(D) + 1/2N5(g) = AIN(s) ~ 185748.9
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Fig. 2 XRD analysis of sintered sample 1*
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Fig. 3 XRD analysis of sintered sample 2"
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Fig. 4 XRD analysis of sintered sample 3"
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Fig. 5 SEM morphologies of samples 2% (a) and 3" (b)
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Reactivity in liquid sintering process of

Al/ fly ash particulate composites

ZHANG Xiong-fei, WANG Dajian, XIE Gang, CHEN Shurong, CUI Heng
(Faculty of Materials and M etallurgical Engineering,
Kunming University of Science and Technology, Kunming 650093, P.R. China)

[ Abstract] The AV fly ash composites were fabricated by liquid sintering P/ M process with fly ash particles as reinforcing phases.
The reactivity and newly formed phases during liquid sintering process were analyzed by thermochemical data base calculation and
XRD characterization. T he results show that some of constituents in fly ash react with liquid aluminum so that the elemental Si, Fe,
Ti as well as some amount of intermetallic compounds form. These in-situ reactions result in the change of reactivity features of amor-
phous fly ash particles.
[ Key words] AV fly ash composites; reactivity; liquid sintering
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