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Abstract: As high-strength and high-elasticity copper alloys, copper-titanium alloys are characterized by excellent strength,
thermal conductivity, high-temperature stability and stress relaxation resistance and are considered ideal materials for
replacing beryllium bronze. However, the differences in the physical properties of titanium and copper are significant, and
the solubility of Ti in Cu at room temperature is limited. The microstructure segregation of the copper-titanium alloy is
severe, and many coarse primary phases are inevitable, which restricts the improvement in strength and electrical
conductivity. In this study, ultrasonic-assisted solidification was used to prepare a copper-titanium alloy, and the influence
of ultrasonic power on the microstructure of the copper-titanium alloy was systematically discussed. The microsegregation
is improved, the grain size and primary phase size are significantly refined, and the content of the Ti-rich phase is reduced
after ultrasonic treatment. Under the same thermomechanical treatment, the tensile strength of the copper-titanium alloy
increases from 801.38 MPa to 851.0 MPa, and the electrical conductivity increases from 15.31%IACS to 15.68%IACS. The
simultaneous improvement in the mechanical and electrical conductivity properties is directly related to the refinement of
the grain size and the reduction in the content of the primary phase under ultrasonic treatment.
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K1 AN [F 7R % Cu-2.8%Ti & 44141 . (a, d) W=0 W; (b, €) W=900 W; (c, f) W=2 400 W
Fig.1 Microstructures of the Cu-2.8 wt.% Ti alloy under different ultrasonic powers: (a, d) W=0 W; (b, ) W=900 W; (c, f) W=2 400 W
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Fig.2 Microstructures of the Cu-2.8 wt.% Ti alloy under different ultrasonic powers: (a) W=0 W; (b) W=900 W; (c) W=2 400 W;
(d) average grain size
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Fig.3 The influence of ultrasonic treatment on the uniformity of element distribution for Cu-2.8 wt.% Ti alloy: (a~c) W=0 W;
(d~f) W=900 W; (g~1) W=2 400 W
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[#] 4 A [v] [ 3 B (] GO0 2 21 23 A < (a~d) [E1F 2 h-0 W5 (e~h) % 2 h-2 400 W ;(i~1) [E7% 4 h-0 W;(m~p) [E#%F 4 h-2 400 W
Fig.4 Microstructure under different solution times: (a~d) solution treatment for 2 h-0 W; (e~h) solution treatment for 2 h-2 400 W;
(i~1) solution treatment for 4 h-0 W; (m~p) solution treatment for 4 h-2 400 W
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B 5 FLHIEIE G O 2 (a) 0 W- $A4L 5 (b) 900 W- 1%L ;(c) 2 400 W- #44L 5 (d) 0 W- IRZER 5L ; (e) 900 W- AR 4L
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Fig.5 Microstructure after rolling deformation: (a) 0 W-hot rolling; (b) 900 W-hot rolling; (c) 2 400 W-hot rolling; (d) 0 W-cryogenic
rolling; (e) 900 W-cryogenic rolling; (f) 2 400 W-cryogenic rolling

5 6 B Ak #LE oW L2 (a, d, g) W=0 W; (b, e, h) W=900 W; (c, f, i) W=2 400 W
Fig.6 Microstructure after aging heat treatment: (a, d, g) W=0 W; (b, e, h) W=900 W; (c, f, i) W=2 400 W
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Fig.7 Influence of ultrasonic power on the mechanical properties and electrical conductivity of copper-titanium alloys: (a) stress-strain
curve; (b) statistical results of strength and electrical conductivity
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