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Fig. 2 Processing steps during ultrasonic welding of cables: (a) pushing model clamps cables laterally with pre-pressure p,;

(b) pressuring model comes down to providing welding pressure p,; (c) Sonotrode vibrating at high frequency to provide

welding energy; (d) pressuring model moves upwards and retracts to complete welding
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Fig.3 Tensile strength and conductivity testing of welds
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Fig. 4 Influence of welding amplitude on tensile strength
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welding pressures: (a) 0.2 MPa; (b) 0.3 MPa; (c) 0.35 MPa
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Fig. 9 Radial microstructures of joints under different
welding pressures: (a) 0.2 MPa; (b) 0.25 MPa; (c) 0.3 MPa;
(d) 0.35MPa
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Fig. 11 Microstructures of joints under different welding pressures: (a), (a") 0.2 MPa; (b), (b") 0.25 MPa; (c), (c') 0.3 MPa;

(d), (d) 0.35 MPa
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Effect of ultrasonic welding process parameters on
properties of copper conductor joint

CHENG Xian-ming, YANG Ke, LIU Si-zhan, JI Shan-lin, WANG Jian

(School of Mechanical Engineering, Hohai University , Changzhou 213022, China)

Abstract: The ultrasonic bounding of 2.5 mm? copper(Cu) cables was conducted through single variable method.
The mechanical properties and conductivity of the joint were tested using welding amplitude, time and pressure as
independent variables. The connection mechanism of ultrasonic wire bounding was analyzed through the interface
micro-morphology and fracture morphology of the joint. The results show that the strength of copper conductor
joint increases first and then decreases with the increase of welding amplitude, time and pressure. The tensile
strength of the joint reaches 554.8 N, at welding time of 1100 ms, welding amplitude of 40% and welding pressure
0.3 MPa, and all welding process parameters reach the critical value. The joint resistance decreases first and then
increases with the increase of the welding pressure. The resistance is 0.275 mQ when the welding pressure is
0.3 MPa. The microstructure analysis results show that the welded joint gradually forms a stable bond from the
edge to the inside. Firstly, the local point connection is extended to face connection, then the mechanical
chimerism is formed, and finally it becomes interatomic bonding. The fracture morphology analysis shows that the
maximum tensile strength is ductile fracture and the joint plasticity is good.

Key words: Cu cables; ultrasonic wire bounding; mechanical properties; conductivity; micro- morphology
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