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Evolution of Equiaxed and Lamellar a Phase during Heat Treatment of TA12A Titanium Alloy
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Abstract. Heat treetmeni expermenis werr conducted on the neer-9 titanium Hoy TA12A. The microstructurr was
observed using sccnning electron microscopy ( SEM) and electron backscattered difraction (EBSD) method, and the
effect of solution Omperature in tmo phase region and cooling rate on the microstructure evolution wat Ox630164. The
resultt show that during the cooling proceso after holding at 980 and 1000 the transformation from " phase te a
phase could make equiaxed a grain grow up and Umellar a phase precipimm. During the growth of equiaxed a grain
the composition of the new-9rowth region is dnferent from that of the initial equiaxed a grain which makes the new-
growth region show an a eng structure under the SEM observation. The air cooling makes the lamellar a phase nucleate
and grow rapidly thus inhibiting the growth of equiaxed a graine. However the solution temperature has little effecO

on thegoowth otequoaeed a goaon and thepoecopotatoon otaameaaoa phaee.Fuotheomooe thecooaongoatehaeaeognotocar
afect on the nucleation site of lamellar a phase which is closely related te the content of equiaxed a grain.
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Fig. 1  Original microstructure of TA12A titanium alloy bar
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Fip. 2 SEM microstructures of TA12A titanium aCoy after solution treating at 980 = and diPerent cooling methods

(a) air cooling (b) cooling with semi-opening furnace (c) furnacc cooling
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Fip. 3 SEM microstructures of TA12A titanium aCoy after solution treating at 1000 = and dPferent cooling methods:

(a) air cooling (b) cooling with semi-opening furnacc (c) furnacc cooling
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Fip. 4 BSE image (c) and EBSD map (b) of TA12A titanium
alloy afta solution treating ct 980 °C and cooling with

semi-opening furnacc
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Fip. 5 SEM images of a ring located betmeen equiaxed

a grain and lamellc a phase
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