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Control of usability quaility in flux-cored wire based on metal transfer theory
SUN Xian', WANG Hong-hong?,ZHANG Han-qian'
(1.Reserch Institute of Welding Consumables, Taiyuan University of Technology, Taiyuan 030024, China;2.Welding
Research Insititute,, Shanghai jiaotong University , Shanghai 200030, China)

Abstract ; The fundamental conception of metal transfer theory of gas-shielded flux-cored wire was presented, the factors influencing
metal transfer of flux-cored wire were discussed, and the theory of controlling welding splash and the pore was studied.The result
shows that the basal mode of metal transfer of this kind of flux-cored wire is non-axial repelled droplet transfer,the arc mode is
activated and continued.Metal transfer is dominated by the primary force,and with the change of welding conditions(welding current), the
primary force is changed which bring about the change of metal transfer index and metal transfer mode.The main factors influencing
metal transfer are the component of flux,the shape of wire section, the diameter of wire,the thickness of the steel stripe,and the welding
parameters.The new conception of controlling welding splash is brought forward controlling the droplet dimension is the necessary condition,
controlling such parameters as “ the number of large angle metal transfer ’ “ the time of being droplet and the uniformity of metal transfer’

¢ the number of slag pole-guided metal transfer’ is the sufficient condition, and neither is dispensable.The mechanism of controlling the pore in
the weld metal shows that the trend of producing pore increases with the fined drop metal transfer.The component of flux and the welding

conditions which can fine the droplet will have the effect on increasing the incline of pore.

Key words : flux-cored wire ; usability quality; metal transfer theory
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Fig.1 Schematic diagram of the force on the droplet
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Tab.1 Metal transfer index in the high speed camera experiment(DC reversed polarity,/=240 A,U=28 V)
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Fig.2 Schematic diagram of droplet transfer at large angle
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Fig.3 Schematic diagram of droplet transfer at small angle
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Tab.2 Relationship between metal transfer characteristic
and pore in the weld metal
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Tab.3 Effect of flux component on pore and usability of wire
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