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Fig.1 Microstructure (a) and orientation distribution (b) of

original cold rolled/annealed TC4 plate
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Fig.2 Flow chart of rolling process of unidirectional cold rolling (a)

and cross cold rolling (b)
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Fig.4 Microstructures of unidirectional cold rolling (a) and cross

cold rolling (b) after annealing
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and cross cold rolling (b) after annealing
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Table 1 Room temperature tensile properties of TC4 plate with

different rolling methods after annealing

Samples Rpo.2/MPa Rm/MPa 8% YR

Umdnregtlonalcold 817.4 9215 83 0887
rolling-RD

Unidirectional cold 10496 11189 104 0.938
rolling -TD

Cross cold rolling-RD 892.3 1011.3 20.4 0.882

Cross cold rolling -TD 892.0 1006.7 16.4 0.886

Note: Rpo—Yield strength; Rn—ultimate tensile strength; o—elongation;

YR-vyield strength/ultimate tensile strength
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Fig.9 Room temperature tensile properties differences between
RD and TD of TC4 plate with different rolling methods

after annealing
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Effect of Rolling Process on Texture Evolution, Microstructure and Mechanical
Properties of TC4 Alloy Plate

Han Ying®, Yu Wei'?, Dong Entao*, Cheng Zhisong?
(1. Institute of Engineering Technology, University of Science and Technology Beijing, Beijing 100083, China)
(2. National Engineering Research Center for Advanced Rolling Technology, Beijing 100083, China)

Abstract: The influence of two cold rolling processes of unidirectional rolling and cross rolling on the microstructure, texture and
mechanical properties of TC4 alloy plate was studied. The results show that the grains of the two rolling processes are all refined. The
microstructure of the unidirectional rolling still has a band structure, and the « grains are elongated along rolling direction. The
microstructure of the cross rolling is a uniform composition of equiaxed « grains and intercrystalline g. The plasticity of the cross rolling
plate is significantly better than that of the unidirectional rolling plate, and the strength is slightly lower than that of the unidirectional cold
rolling plate. But the difference between the RD and TD directions of the plate is significantly reduced. The original cold-rolled plate
mainly has (1210) <1070 > pyramid texture with strong intensity. Unidirectional cold rolling inherits the texture components of the
original plate. Cross rolling promotes strong basal texture of (0001) to diffuse to the ND-TD surface and RD-TD surface, with a certain
angle of deflection, which effectively decreases the pyramid texture intensity, promotes the redistribution of texture components and
weakens the anisotropy of the plate.

Key words: TC4; cross rolling; texture; anisotropy; mechanical properties
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