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2 Energy Dispersive Spectroscopy
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Abstract
Paper history: The purpose of this research is to investigate the effect of different heat treatment cycles on
Received: 04 February 2023 structural changes and mechanical properties of Ti-48 Al-2Cr-2Nb intermetallic compound. In this
Accepted: 25 April 2023 research, first, the produced ingot was homogenized in a vacuum at a temperature of 1175 degrees

Celsius for 24 hours. Then samples of homogenized ingots were subjected to heat treatment in the
temperature range of 1380 to 1400 degrees Celsius for 30 to 60 minutes. Heat treatment at 1175°C
for 24 hours resulted in the formation of a duplex structure including y grains along with colonies
of v and 02 layers with an average grain size of 1160 micrometers. Heat treatment at 1400°C for
30 minutes created a near lamellar structure of y and 02 phases with a grain size of 1300
micrometers. By increasing the time to 60 minutes, a fully lamellar structure with an average grain
size of 1120 micrometers was created. The decrease in grain size with increasing the heat
treatment time is mostly attributed to the completion of the recrystallization process along with
the creation of new lamellar colonies and the destruction of the remaining gamma grains. Heat
treatment at a temperature of 1380 degrees Celsius for 45 minutes resulted in the formation of a
completely fully lamellar structure with a grain size of 950 micrometers, but the grain size
distribution in this case is more uniform than the lamellar structure formed at a temperature of
K . 1400 degrees. By increasing the volume fraction of layered colonies, the hardness of the alloy
eywords: . .
Ti-48A1-2Cr-2Nb increased. The hardness of the duplex structure was measured as 282 Vickers and the near lamellar
structure was 320 Vickers. The results of the stress rupture test showed that the creep rupture life
of the lamellar structure (heat treated at 1380 degrees Celsius for 45 minutes) at constant
temperature and stress was 115 hours, while the life of the duplex structure (heat treated at a
temperature of 1175 degrees Celsius for 24 hours) was 22 hours. This difference is attributed to
the small distance between the layers. The presence of layers reduces the effective slip length of
dislocations and twins and increases the creep resistance.

intermetallic,

Heat treatment,

Duplex microstructure,
Lamellar microstructure,
Hardness,

Stress rupture.
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