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Abstract

There are challenges on sensitivity and stability for laser wire deposition. It is urgent to deeply understand the
liquid spreading transfer behavior in laser wire deposition. Based on the analysis of liquid spreading transfer mecha-
nism, the relationship among laser power, wire-feeding speed, scanning speed and laser beam-wire distance is es-
tablished in this study. An experimental setup of laser wire deposition with precise control of laser beam-wire dis-
tance is developed. The melting and transition mechanisms of wire with laser heat source are analyzed by light re-
duction camera. Then, the forming mechanisms of laser cladding with three different transition modes of liquid
spreading transfer, droplet transfer and non-contact transfer are revealed. The macrostructures and microstructures
of the parts after laser wire deposition are analyzed. This study provides theoretical support to the laser wire additive
manufacturing of parts and additive remanufacturing of damaged parts.

Key words: laser wire deposition, laser beam-wire distance, liquid spreading transfer, transfer forming mech-
anism
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