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Abstract: In order to study the service properties and plastic deformation mechanism of Ti6321 alloy at different
temperatures, the tensile properties were tested at —196 °C to 400 °C, and the fracture morphology and microstructure
of the samples were analyzed. The results show that with the increase of temperature, the yield strength and tensile
strength gradually decrease, and the yield strength difference and section shrinkage gradually increase. The elongation
decreases to 16.0% at —100 °C, and then increases with the increase of temperature. The plastic deformation
mechanism of Ti6321 alloy is different at different temperatures. The plastic deformation mechanism of Ti6321 alloy
at 25 °C is mainly prism slip. At —196 °C, the dislocation slip is suppressed, the types of slip in the equiaxed « phase
are prism slip, first-order pyramidal <a> and <a+c> slip, but the basal <a> slip and second-order pyramidal <a+c> slip
in the lamellar « phase. However, a small number of {1012} and {1122} twins are found, which leads to the increase of
ductility. The deformation mechanism is the coexistence of slip and twin, but mainly slip. At 200 °C and 400 °C, the
interaction of dislocation in Ti6321 alloy is strong, and the dislocation configuration characteristics such as dislocation
network can be found. At the same time, a small amount of {1012} twins are initiated, and the deformation mechanism
is mainly dislocation slip. The slip types in equiaxed a phase and lamellar a phase are the same, which are prism <a>
slip and second-order pyramidal <a+c> slip.
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Table 1 Chemical composition of Ti6321 alloy plate
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Fig.1 Microstructure of as annealed Ti6321 alloy plate
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Fig.2 Tensile properties of Ti6321 alloy at different temperatures
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Fig.3 Macro-morphologies of tensile fractures of Ti6321 alloy
after test at different temperatures: (a) —196 °C; (b) 25 °C;
(c) 200 °C; (d) 400 °C
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Fig.4 Micro-morphologies of tensile fractures of Ti6321 alloy after test at different temperatures:

(a) —196 °C; (b) 25 °C; (c) 200 °C; (d) 400 °C
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Bl 5 Ti6321 A&7t 25 °C R G M TEM B
Fig.5 TEM images of Ti6321 alloy after deformation at 25 °C: (a) prism <a> slip in equiaxed o phase; (b) dislocation tangle;

(c) prism <a> slip in o lamellae; (d) first—order pyramidal slip in o lamellae
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Fig.6 TEM images of Ti6321 alloy after deformation at =196 °C: (a) prism and first-order pyramidal <a> slip in equiaxed a phase;

(b) first-order pyramidal <a+c> slip in equiaxed o phase; (c) large shear offsets present at the g laths; (d) second-order pyramidal

<a+c> slip in a lamellae; (e) ship across the subboundary; (f~h) parallel twins and intersected twins
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Fig.7 EBSD morphologies of Ti6321 alloy after deformation at —196 °C: (a, b) {1122} compression twin; (c, d) {1012} tension twin
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Fig.8 TEM images of Ti6321 alloy after deformation at 200 °C: (a) prism slip in equiaxed «a phase; (b) dislocation network;

(c) second-order pyramidal slip in equiaxed o phase; (d) prism slip in o lamellae; (e) second-order pyramidal slip in a lamellae;

(f) the broken of 8 phase; (g) {1012} tension twin; (h) selected area diffraction patterns of twin and matrix
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Fig.9 EBSD morphologies of Ti6321 alloy after deformation at different temperatures: (a, b) 200 °C; (c, d) 400 °C
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