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Evolution of a phase morphology in hot-rolling
TC21 titanium alloy plate

WANG Lin-ru"?, ZHAO Yong-qing’, ZHOU Lian®

(1. State Key Laboratory for Mechanical Behavior of Material, Xi’an Jiaotong University Xi’an 710049, China;
2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The microstructure evolution and mechanisms of globularization of TC21 titanium alloy with lamellar
structure were investigated during hot rolling in the  phase and a+f phase. The results show that the prominent effect of
hot working parameters on the break-up and globularization of TC21 titanium alloy with lamellar structure is found. The
o lamellar structure along the paralleling rolling orientation and adjacent grain boundaries is broken up and globularized
and the intragranular « lamellar is buckled and kinked when TC21 titanium alloy is processed in f phase region (990 )
at strain no less than 0.51 and at 950  and strain 0.92. When TC21 titanium alloy is deformed at 910 and 870 ,a
lamellar is buckled and kinked to become accordion. Then, by TEM analysis, it is found that the mechanism of
globularization of TC21 titanium alloy with a lamellar is a comprehensive process that is firstly the formation of a/a
interface by dynamic recovery or boundary splitting, secondly the disintegrating of a lamellar due to diffusing, and finally
the globularization of a lamellar by termination migration.
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Fig.1 Microstructure of as-received TC21 titanium alloy plate a
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Fig.2 Microstructures of undeformed TC21 titanium alloy at different processing temperatures: (a) 870 ; (b) 910 ; (c) 950 ;
(d) 990
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Fig.3 Microstructures of TC21 titanium alloys at strain of 0.51 and different deformation temperatures: (a) 870 ; (b) 910 ;
(©)950 ;(d)990
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Fig.5 TEM images of deformed TC21 titanium alloy at temperature of 990
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