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Abstract: The strain distribution of f forging significantly impacts the microstructure and mechanical properties of
TC18 titanium alloy forgings, and revealing the relevant influencing mechanisms have great significance for the
manufacturing processes. TC18 titanium alloy forging was forged at the temperature of 7;5+20 °C. The microstructures
of both as-forged and heat treated samples were investigated at three strain levels: 0.25-0.50, 0.50—0.75 and 0.75-1.00.
The results show that with the increase of f forging strain, the softening mechanism of the forging transitions from
dynamic recovery to dynamic recrystallization, and a mixed texture of f(111)/ FD+(100)// FD is observed at strains
0f 0.50-0.75. The severe (100)// FD texture is generated at strains of 0.75-1.00. Furthermore, with the increase of f
forging strain, the tensile strength of TCI8 titanium alloy shows a decreasing trend and exhibits anisotropy. The
decrease in strength is due to the large difference in elastic modulus between the f phase with strong deformation
texture and the a phase, resulting in deformation incompatibility. The anisotropy of tensile properties is caused by the
elongated prior § grains. This study provides theoretical support for the engineering manufacturing of TC18 titanium
alloy forgings.
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Fig.1 Strain distribution map and sampling location of

TC18 titanium alloy forging
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Table 1 Strain distribution range in different locations of

TC18 titanium alloy forging

Sample Strain distribution range
S1 0.25-0.50
S2 0.50-0.75
S3 0.75-1.00
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Fig.2 EBSD grain orientation distribution maps (a-c) and KAM maps (d-f) at different strain positions of
TC18 titanium alloy forging: (a, d) S1; (b, e) S2; (c, f) S3
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Fig.3 Reverse pole figures of TC18 titanium alloy forgings at different strain positions: (a) S1; (b) S2; (c) S3
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Fig.4 OM images (a—c) and SEM images (d—f) of TC18 titanium alloy forgings at different strain positions:

(a, d) S1; (b, €) S2; (c, f) S3
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Fig.5 XRD reverse pole diagrams of TC18 titanium alloy forgings at different strain positions: (a) S1; (b) S2; (c) S3
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Table 3 Room temperature tensile properties of TC18 titanium

alloy forgings at different strain positions

Sample Direction R./MPa Rp0.2/MPa Al%
TD 1124 1036 14.8
S1
FD 1121 1041 15.4
TD 1107 1033 15.3
S2
FD 1096 1022 12.1
TD 1089 1017 12.5
S3
FD 1074 1001 11.2
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Fig.6 Tensile properties at room temperature of TC18 titanium
alloy forgings at different strain positions in FD and TD

directions: (a) tensile strength; (b) elongation
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