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Abstract: The laminated TiAl-based alloy (Ti-47Al-7Nb-2.5V-1Cr, atomic percent) has been known as a candidate
material to replace Ni-based superalloys at 650~900 C due to their low density and excellent high temperature properties.
In this paper, a novel method of refining the lamellar structure in TiAl-based alloys by the combination of hot isostatic
processing and cyclic heat treatment is proposed. The results show that the microstructure of the TiAl-based alloy is not
evenly distributed after hot isostatic pressure treatment, but its grains are further refined. Afterwards, the lamellar size of
TiAl-based alloy is relatively large, up to millimeters, after single heat treatment (HT1). Nevertheless, almost all equiaxed ~y
phase can be obtained after double temperature heat treatment (HT2: 1 200 ‘C/20 min—1 000 °‘C/20 min). Moreover, the
lamellar structure of the TiAl-based alloy is refined after 3 cyclic heat treatment, and its size ranges from 50 to 80 wm, of
which the mechanical properties are significantly improved compared with those of the single stage heat treatment.
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Fig.1 Scheme of the heat treatment process for TiAl-based alloys
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Fig.2 Microstructure of the TiAl-based alloy after hot isostatic pressing
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Fig.3 Microstructure of the TiAl-based alloy treated by HT1 after hot isostatic pressing
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Fig.4 Microstructure of the TiAl-based alloy treated by HT2 after hot isostatic pressing
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Fig.6 Microstructure of the TiAl-based alloy treated by HT3 after hot isostatic pressing

7 PRAL IR A A 00 e a4 2
Fig.7 The results of tensile properties of alloys obtained from
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