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Effects of Cold Rolling Deformation on Microstructure and Properties of Ti-5Cu Alloy
ZHANG Junhong', HE Yongdong', ZOU Jintao', LU Jingjing®
(1. School of Materials Science and Engineering, Xinjiang University, Urumqi 830017; 2. Xinjiang Xiangrun Tech-
nology New Materials Co., Ltd., Hami 839000)
Abstract: Taking cold rolled Ti-5Cu alloy sheet as research object, effects of cold rolling deformation on the micro-
structure and mechanical properties of Ti-5Cu alloy were investigated by means of metallographic microscope, X-ray
diffraction, scanning electron microscope, electron backscatter diffraction and transmission electron microscope. The
results indicate that X-ray diffraction peak is broadened and moved to a low angle with the increase of cold rolling defor-
mation. a and /8 phases are elongated along the rolling direction, then the grains are gradually broken with size refine-
ment. During the cold rolling deformation, the geometrically necessary dislocations are increased with the increase of
deformation amount, leading to the continuous rising of small angle grain boundaries as well as the increase of plastic
deformation resistance. The tensile strength, yield strength and elongation of as-annealed alloy reach 504.9 MPa,
396.4 MPa, and 11.8% , respectively. When the cold rolling amount reaches 60% , the tensile strength, yield strength
and elongation of the alloy are 839.2 MPa, 831.7 MPa, and 6.9% , respectively. The fracture of as-annealed alloy is
characterized by ductile {racture with large and deep dimples, while obvious tearing ridges occur at cold rolling deforma-
tion of 60% , presenting mixed fracture of toughness and brittleness. In summary, the strength of the alloy is increased
continuously with increase of cold rolling deformation, and the dimples at the fracture are varied from deep to shallow.
Tearing ridge appears under large deformation, and the plasticity is gradually reduced.
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Fig.1 Flow chart of preparation of cold rolled specimens
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Fig.2 XRD patterns of as-annealed, CR20% , CR40%,
CR60% Ti-5Cu alloy specimens
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Fig.3 Metallographic structure of Ti-5Cu alloy under different states
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Fig.7 Misorientation distribution of T1-5Cu alloy
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Fig.8 KAM images of Ti-5Cu alloy
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Fig.9 TEM images of Ti-5Cu alloy with cold-rolled deformation of 60%
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