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Numerical Simulation of Flow Field of Ultra-thin Plate Weld Pool
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(1. School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;

2. School of Fundamental Studies, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; In order to study the problem of the poor quality of thin plate weldingand according to the theories of fluid

mechanics and heat transfer, a two-dimensional numerical analysis model of the ultra-thin plate weld pool was

established. Gaussian distribution model was used to describe the heat source of arc. Many factors were considered in

the model, such as the thermal conductivity of solid metal of the ultra-thin plate, the convection and radiation between

the ultra-thin plate puddle and external environment, the heat transfer of the liquid metal, some thermal physical

properties of the material changed with temperature and so on. The temperature field and flow field were given, and the

influence of the flow field of ultra-thin plate weld pool by several forces was discussed by using FLUENT to calculate the

model of the ultra-thin plate weld pool of micro-plasma arc welding.
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Figure 1 Schematic of ultra-thin plate weld pool
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Figure 2 Temperture field of the welding pool
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Figure 3  Dynamic evolution process of
welding pool shape and flow field
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Figure 4  Flow field by effects of surface tension
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igure 5 Flow field by effects of electromagnetic force
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Figure 6 Flow field by effects of buoyancy
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Figure 7 Flow field by effects of arc pressure
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