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Fig.8 Influence curves of the workpiece tilt angle on the contact quantity and contact force of
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Review on Weld Formation and Defect Control of Energy Field Assisted
Laser Welding

CAI Chuang, CHEN Zilin, LI Zhenxin, YU Jie
(Key Laboratory of Advanced Technologies of Materials, Ministry of Education, Southwest Jiaotong University,
Chengdu 610031, China)

[ABSTRACT] The laser welding is a high-efficiency joining technique with high energy density, narrow heat affected
zone and small workpiece deformation. However, problems still exist in laser welding, such as high cooling speed, cracks,
pores, etc. Spatters and pores were effectively inhibited by adding suitable gas or using oscillating laser. The joint defect
was reduced and the welding process stability was effectively improved by using arc assisted laser welding. Laser welding
assisted by ultrasonic, magnetic and electric fields can improve joint performance by refining grain, reducing element
segregation and crack sensitivity. The review on laser welding was summarized from three perspectives, namely process
optimization, auxiliary heat source and auxiliary energy field. Finally, problems existing in the research of energy field
assisted laser welding were analyzed and its development prospect was forecasted.

Keywords: Laser welding (LW); Energy field assistance; Weld formation; Defect control; Problems and prospects
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Study on Contact Characteristics of Moist Particle Electrolyte
Electrochemical Mechanical Polishing of Copper Workpiece

DONG Zhigang, CHENG Jirui, GAO Shang, KANG Renke
(Key Laboratory for Precision and Non-Traditional Machining Technology of the Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] Moist particle electrolyte electrochemical mechanical polishing (MPE-ECMP) is an emerging technology
that has difficulties in obtaining high-surface quality workpieces. In order to solve this problem, the contact characteristics
of the workpiece and electrolyte particles were investigated, and the discrete element simulation software Altair EDEM
was used to explore the influence of workpiece inclination angle and speed on the number of contacts and contact force.
The results show that when the inclination angle is 30°, the contact number between electrolyte particles and the workpiece
per unit time is the largest, and the tangential force is the largest, which is 3.38 mN. The tangential force is the smallest at
90°, 1.21 mN. As the rotational speed of the workpiece increases, the number of electrolyte particles in contact with the
workpiece per unit of time becomes less, and the normal and tangential forces of electrolyte particles in contact with the
workpiece tend to increase. When the polishing potential (vs. Hg/Hg,SO,) is 0.8 V and the workpiece is tilted at 30° for 1
h, the surface roughness is reduced from S,433.51 nm to S§,22.43 nm, and the surface roughness is reduced by 94.8%. The
results demonstrate that the adjustment of workpiece tilt angle and rotational speed can effectively improve the polishing
accuracy of MPE-ECMP, the reduction of surface roughness is jointly determined by the number of contacts and contact
force, and EDEM can effectively simulate the flow characteristics of electrolyte particle motion, which lays the foundation
for further research of MPE-ECMP.

Keywords: Moist particle electrolyte electrochemical mechanical polishing (MPE-ECMP); Discrete element method;

Flow field trajectory; Contact characteristics; Surface quality
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