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Effects of processing history on microstructure of TA15 alloys
during isothermal local loading near g forging

LIU Lei, SUN Zhi-chao, YANG He, FAN Xiao-guang

(State Key Laboratory of Solidification Processing, Northwestern Ploytechnical University, Xi’an 710072, China)

Abstract: The microstructure of TA15 titanium alloy during isothermal local loading near f§ forging through isothermal
compression was studied, and then the effects of forging fires, deformation of near f forging and cooling method on
microstructure transform were investigated through metallograhs analysis by using image analysis software. The results
show that the content of equiaxed o grains in the first deformation region is more than that in the second deformation
region, and the size of equiaxed a grains is larger. The orientation of prime alpha grains decreases gradually with the
increase of forging fires. When the total number of forging fires (ordinary forging + near f forging) reaches three, coarse
secondary a-phase precipitates. When the deformation of near f forging reaches 40%, the equiaxed o grains are almost
instead of cluster coarse secondary a-phase grains in the second deformation region. When water cool method is adopted
between the forging step and after deformation, the size of equiaxed a grains is fewer and smaller, besides, the secondary
a-phase grains are more disordered. The results obtained can provide a guide for isothermal local loading of large-scale
complex integral components of TA15 titanium alloy.
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Table 1 Experimental scheme
B
1 1% 1%
Fig.1 Schematic diagram of local forging 1 1 20 75 0.1
2 2 20 75 0.1
1 3 2 10 () 75 0.1
4 2 40 () 75 0.1
5 1 20 () 75 0.1
2
Table 2 Particular technics scheme
1 / 1 1% 2 / 3 1%
1 940 55 940 0( )
2 940 0( 940 55
3 / 3 4 / 4
1 975 20 975 0( )
2 975 0( 975 20
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Fig.3 Effects of forging pass in two-phase region on microstructures of TA15 alloys: (a) Scheme 1, first deformation region; (b)

Scheme 1, second deformation region; (c¢) Scheme 2, first deformation region; (d) Scheme 2, second deformation region
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Fig.4 Effects of near § forging deformation on microstructures of TA15 alloys: (a) Scheme 3, first deformation region; (b) Scheme

3, second deformation region; (c) Scheme 4, first deformation region; (d) Scheme 5, second deformation region
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Fig.5 Effects of cooling modes on microstructures of TA15 alloys: (a) Scheme 1, second deformation region; (b) Scheme 5, second

deformation region
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