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Microstructure evolution of TiAl alloy sheet with
different original microstructures

WANG Zhen, LIU Ren-ci, LIU Dong, CUI Yu-you, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The TiAl alloy blank with as-forged microstructure and post heat treatment microstructures, including near y
and fully lamellar microstructure, was rolled at 1 280 ‘C by multi-pass rolling schedule. The effects of different original
microstructures on their microstructure evolution in the multi-pass rolling processes were investigated. The results show
that the microstructure of the sheet is nonhomogeneous when the plate slab with forged microstructure was rolled with 6
passes. However, it is homogeneous when the slabs with heat treatment microstructure were deformed under the same
conditions. The deformation of the slab with fully lamellar microstructure is more uniform in the whole rolling passes
than that of the one with near y microstructure. The misorientation angle distributions of a, and y phase were analyzed.
The dynamic recrystallization of y phase happens and the dislocation density of a, phase is increasing in the condition
that the rolling reduction is 10%—15% per pass.
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Table 1 Heat treatment schedule of TiAl alloy slabs

Number Heat treatment
1 900 C, 8h, FC

Remark

Destressing

2 1200C., 8h, FC Two-state micr‘ostructure
processing

Fully lamell
3 1340°C, 5min/FC Hy fametar
structure processing
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Fig.1 Microstructures of TiAl alloy after forging: (a) Macrostructure; (b) Microstructure of center; (c) Microstructure of rim
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Fig.2 Microstructures of forged TiAl alloy after following
heat treatments: (a) 1 200 ‘C for 8 h followed by furnace
cooling; (b) 1 340 °C for 5 min followed by furnace cooling
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Fig.3 As-rolled microstructure after sixth rolling step of TiAl
alloy slab
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Fig.4 Microstructures after the third (a, d) and sixth (b, c, e, f) rolling steps of TiAl alloy slabs with two kinds of heat treatment

microstructure: (a, b, ¢) Near y microstructure; (d, e, f) Fully lamellar microstructure
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Fig.5 Misorientation angle distributions of a, phase (a, b, ¢, d) and y phase (e, f, g, h) after the third (a, c, e, g) and sixth (b, d, f, h)
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rolling steps of TiAl alloy slabs with two kinds of heat treatment microstructure: (a, b, e, f) Near y microstructure; (c, d, g, h) Fully

lamellar microstructure
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