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Table 2 Phase transformations of reactively synthesized TiAl alloys at different cooling rates
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Effect of Cooling Rate on Microstructure of Reaction-Synthesized
Ti—Al-Cr—Nb Alloy

DU Lihua, LIU Wenyi, MU Yanhong, LU Boxin, ZHAO Bing, WANG Yaoqi, LI Zhigiang
(AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] A Ti—48Al1-2Cr—2Nb alloy was fabricated from Ti—4Cr—4Nb foils and high-purity Al foils via reaction
synthesis. The alloy was heat-treated at high temperature and then cooled at different rates to reveal the influence
mechanism of cooling rates on the microstructure of reaction-synthesized Ti—Al—Cr—Nb alloys. The results show that
Ti—48Al-2Cr—2Nb alloy can be successfully prepared via reaction synthesis using Ti—4Cr—4Nb foils and high-purity Al
foils. Adding B-stabilizing elements Cr and Nb to Ti foils allows the  phase to be retained as ordered B, phase at room
temperature. Besides equiaxed y-TiAl grains and y-TiAl/o,-Ti,Al lamellar colonies, the alloy microstructure contains a B,+y
structure with B, phase as the matrix. Heat treatment at 1300 °C can tune the volume fractions of various microstructures
and effectively decrease the B, phase fraction of the alloy. Compared with equiaxed y-TiAl zones, cooling rates have a much
stronger effect on the microstructures of y-TiAl/o,-Ti,Al lamellar colonies and B,+y composite zones in reaction-synthesized
Ti—48Al-2Cr—2Nb alloy. During cooling of the reaction-synthesized Ti—48Al-2Cr—2Nb alloy, three phase transformations
take place in sequence: p—y, p—B,, a—a+y. With increasing cooling rates, the precipitation reactions f—y and a—a+y are
suppressed to different extents, while the B—B, ordering transformation shows weak sensitivity to cooling rates.

Keywords: TiAl alloy; Reaction synthesis; Microstructure; Phase transition path; Cooling rates
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