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Fig. 1 Metallographic structures of slab: (a) Slab 1%, equiaxed
structure; (b) Slab 2 widmanstatten structure
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Fig. 4 Metallographic structures of slab with different structure after the second hot rolling: (a), (b), (c), (d) Transversal section; (a'),
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Fig. 5 Metallographic structures of impact fracture crack of 1-2* and 2-2" alloy plate after (980 “C, 80 min) treatment: (a) 1-2°, L
direction; (b) 1-2%, T direction; (c) 2-2%, L direction; (d) 2-2", T direction
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Fig. 6 Pole diagrams of 1-2" and 2-2* alloy plates in hot rolling state and after heat treatment: (a) 1-2%, hot rolling plate; (b) 2-2%,

hot rolling plate; (c) 1-2%, 980 C, 80 min; (d) 2-2", 980 °C, 80 min
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Fig. 7 Distributions of orientation difference of 1-2* and 2-2" alloy plates after hot rolling and heat treatment: (a)1-2”, hot rolling

plate; (b) 2-2%, hot rolling plate; (c) 1-2%, 980 °C, 80 min; (d) 2-2%, 980 °C, 80 min
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Fig. 8 L directioin impact specimen fracture morphologies of 1-2" alloy after (980 °C, 80 min) heat treatment: (a) Macro-fracture;

(b) Fibrous area; (c) Radiation area; (d) Shear lip
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Fig. 9 T directioin impact specimen fracture morphologies of 1-2* alloy after (980 “C, 80 min) heat treatment: (a) Macro-fracture;
(b) Fibrous area; (c) Radiation area; (d) Shear lip
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Fig. 10 L directioin impact specimen fracture morphologies of 2-2" alloy after (980 “C, 80 min) heat treatment: (a) Macro-fracture;
(b) Fibrous area; (c) Radiation area; (d) Shear lip
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Fig. 11 T directioin impact specimen fracture morphologies of 2-2" alloy after (980 “C, 80 min) heat treatment: (a) Macro-fracture;

(b) Fibrous area; (c) Radiation area; (d) Shear lip
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Effects of slab microstructure type and heat treatment on
mechanical properties anisotropy of Ti6321 alloy plate

YANG Sheng-li, SONG De-jun, GAO Fu-yang, YU Wei

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: Anisotropy of mechanical properties and its influencing factors of Ti6321 alloy plate were studied by means of

mechanical properties testing and OM, SEM and EBSD analysis. The results show that the microstructure type of slab has a

significant effect on the planar anisotropy of the plate. The yield strength, tensile strength and impact energy of the alloy

plates produced by equiaxed and widmanstatten structure slab have obvious planar anisotropy. Moreover, the planar

anisotropy indexes of yield strength, tensile strength and impact energy of equiaxed structure slab are higher than those of

widmanstatten structure slab. The texture of hot rolled plates produced by different slab structure types is mainly cylindrical

texture ({0002} L rolling surface), and the direction of texture is c-axis which tends to be parallel to the direction of TD.
After heat treatment at (980 ‘C, 80 min), the texture of the plate is mainly basal texture ({0002}//rolling surface), and the

direction of texture is c-axis, which tends to be parallel to ND. After the same heat deformation and heat treatment, there are

obvious differences in the metallographic structure, texture composition, recrystallization degree and crack growth path of

different structure types of slab, which results in the anisotropy of mechanical properties of Ti6321 alloy plate.

Key words: Ti6321 alloy; slab microstructure; texture; anisotropy

Foundation item: Project(61400040404) supported by the Field Fund of Equipment Development Department of China

Received date: 2019-06-04; Accepted date: 2019-11-16

Corresponding author: YANG Sheng-li; Tel: +86-379-67256994; E-mail: bravictors@126.com

(i M¥i)



