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Microstructure Evolution Mechanism of High Nb Content Al,Ti Alloy by Reaction Sintering
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Abstract: A high Nb content AL,Ti alloy was prepared by spark plasma sintering technology to study the effects of 315 °C
and 645 °C pre-sintering and different reaction sintering temperatures at 885-1130 °C on the microstructure of Al;Ti
alloy. The microstructure transformation process at different sintering temperatures was analyzed and the schematic
diagram of microstructure transformation was drawn. The results show that after the pre-sintering treatment at 315 and
645 °C, the surface oxide of the raw material particles dissolves, and the solid phase diffusion occurs and a small
amount of AL, Ti is generated to make the phase boundary passivation. The liquid-phase sintering and grain growth
occurs in the reaction sintering process at 8851130 °C , the peritectic reaction between molten Al and refractory Ti
and Nb, Al results in the formation of Al,Ti and Al;Nb, and the formation of Al,Ti is attributed to the fact that the
AL Ti phase hinders the diffusion of Al element and reduces the Al content of the reaction with Ti. With the increase of
sintering temperature, the reaction rate is accelerated and the alloying process and grain growth of the reaction materials
is rapidly completed, resulting the improvement of the crystallinity of AL,;Ti and Al;Nb.
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Table 1 EDS analysis results of different marked areas in Fig. 2a
Element Area 1 Area 2 Area 3
Al 5.76 6.05 98.35
Ti — 93.95 1. 65
Nb 94.24 — _
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Fig. 3 XRD patterns of pre-sintered samples
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Fig. 4 XRD patterns of high Nb-ALTi alloy

sintered at different temperatures
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Fig. 5 BSE images of high Nb-Al,Ti alloy after sintered at different temperatures ;
(a) 885 C; (b) 960 C; (c) 1015 °C; (d) 1070 C; (e) 1130 C
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Table 2 EDS analysis results of different marked areas in Fig. 5S¢

Element Area 1 Area 2 Area 3 Area 4
Al 33.50 73.18 9.96 69. 87
Ti 3.05 26. 82 90. 04 5.82
Nb 63. 45 — — 24.31
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Table 3 EDS analysis results of different marked

areas in Fig. 6a

Element Area A Area B
Al 73.04 67. 80
Ti 26. 96 32.20
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Fig. 7 Schematic diagrams of organizational transformationin in sintering process of raw materials
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