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Abstract: The effects of increasing deformation strain on the microstructure uniformity and mechanical
property stability of Ti-46. 5A1-2. 5V-1. 0Cr-0. 3Ni alloy were quantitative studied by single near-iso-
thermal forging. The observed microstructure and measured hardness and strength can revealing the
basic relationship among deformation strain, macrostructure and microstructure. The results show
that distribution of flow lines is more uniform and the area of uniform zone is enlarged with the engi-
neering strain raised from 65%, 70%, 75%, 80% to 85%. In the forged pancake, the proportion of
uniform zone expand to 68. 0% when the strain is 85%. And the deformation microstructure is com-
posed by equiaxed y,a, and a few remnant laminas. The grain dimension is obviously refined and the
vast majority is equiaxial microstructure. The hardness testing shows that hardness of uniform zone is
tending to be uniformity and the average hardness is continuous to increase. The room temperature
compression samples were machined from stagnant zone and uniform zone with heat treatment at
1250°C /15h/AC. The dispersity of room temperature compression results is reduced and it means that
property stability is improved with the increased engineering strain.
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Fig. 1 Schematic view of observed plane on the forged pancake
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Fig. 2 Appearance of forged pancakes with different strain  (a)65% ; (b)70% ; (¢)75% ; (d)80% ; (e)85%
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Fig. 3 Macrostructure of forged pancakes (a)65%;(b)70%;(c)75% ;(d)80% ;(e)85%
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Fig.4 The area fraction of three typical deformation zones
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Fig. 5 Microstructures of uniform deformation zone with different strain  (a)65% ; (b)70%;(c)75% ; (d)80% ; (e)85 %
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Fig. 6 Hardness of uniform deformation zone

with different strain
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Fig. 7 Microstructure of deformed to 85% after 1250°C /15h/AC heat treatment (a)stagnant zone; (b)uniform zone
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Fig. 8 The room temperature compression curves of different deformation zone after 1250°C /15h/AC
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