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Evaluating microstructural and high temperature mechanical properties of 2™
generation titanium aluminide alloy (Ti-48Al-2Cr-2Nb)

Hamidreza Ghorbani®*, Ahmad Kermanpur !, Ahmad Rezaeian*

1-Department of Materials Engineering, Isfahan University Of Technology, Isfahan.
*P.0.B. 8415683111 Isfahan, Iran, hr.ghorbani@chmail.ir

Abstract

Extensive researches have been conducted so far on development of lightweight high strength alloys for aerospace applications. Titanium aluminide
alloys are among advanced materials which have attracted attention due to their special properties such as high specific strength and low density. In this
alloy family, Ti-48Al-2Cr-2Nb (in at. %) known as 4822 is the most used alloy. In this research 4822 alloy was made by using vacuum arc re-melting
furnace. Following achieving proper chemical composition, hot isostatic pressing (HIP) at 1250°C, 106 MPa and 6 h. and homogenization heat treatment
at 1400°C/1h were done. High temperature mechanical properties of samples were evaluated by using small punch test. Despite of homogenized
microstructure of 4822 alloy’s samples, different mechanical properties were obtained based on maximum force during tests. Fractography images
showed that lamellas’ delamination and cleavage inter-lamellar fracture were predominant mechanisms in samples with low force value. On the other
hand, lamellas’ delamination and inter lamellar fracture weren’t occurred in samples with high force value which indicating high strength of lamellas’
interfaces in these samples. Size and number of lamellar colonies contacted with punch during test, lamellas’ orientation and strength of lamellas’
interfaces can be possible reasons for differences within 4822 alloy small punch tests.

Keywords

Titanium aluminide, Ti-48Al-2Cr-2Nb, High temperature mechanical properties, Small punch test.
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