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Numerical Analysis for Aluminum Fused Coating Process with Arc Preheating

ZHAOQO Guangxi, WEI Zhengying, DU Jun, GENG Ruwei, XU Siyuan

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the spreading difficulty and low energy absorptivity of aluminum alloy
during fused coating process, the GTAW arc-preheating device is designed. With the finite
difference method, separate action models and a coupling analysis model for the driving forces
generated by the arc heat source on the molten pool are established, and the evolution process of
the temperature field and flow field in the molten pool is described. It is found that in the case of
200 A current, the influences of the driving forces in descending order are surface tension, arc
pressure, Lorenz force, drag force, and buoyancy force, and this result provides the basis for
analyzing the evolution of the flow field inside the weld pool when the coupled driving force is
applied. Liquid metal from the nozzle rapidly flows into the molten pool at the moment of contact
under the influence of surface tension and molecular affinity. Comparison between the numerical
and experimental results indicates that the maximum width and height errors of the molten pool
reach 1. 1% and 0. 6% ; the maximum width and height errors of heat-affected zone reach 9.3%
and 5.4 % ; the maximum width and height errors of single-layer single-passage parts reach 3. 5%
and 2.1%.
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