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Activating flux for arc welding of magnesium alloy

ZHANG Zhao-dong, LIU Lrming, SHEN Yong, WANG Lai
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Dalian University of Technology, Dalian 116024, China)

Abstract: The behavior of nine kinds of familiar fluxes including oxide, chloride, fluoride in the AC-TIG and varia-
ble polarity plasma arc( VPPA) welding of magnesium were studied under the condition of different welding currents
and arc stiffness. The results show that in the magnesium AC-TIG welding, the fluxes as TiO2, Cr203, AlFs,
NiClz, CdCla, ZnCl,, MgCl: all increase weld penetration, MgF2, SiO2 fluxes reduce the weld penetration, while in
the VPPA welding, TiO2, SiO2, Cr20s, AlFs;, NiCl2, CdCl: fluxes increase the weld penetration, MgF2, ZnClz,
MgCla fluxes reduce the weld penetration. However, the increase of weld penetration is not obvious for VPPA weld-

ing comparing with AC-TIG welding. Besides, the contraction of the arc is one of the reasons increasing the weld

penetration, and the crystal grain size of the weld with flux is bigger than that without flux.
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Fig. 1 Schematic diagram of specimen

used in TIG/ ATIG welding trials
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Table 1 Chemical composition of AZ31B

magnesium alloy( mass fraction, %)

Al Zn Mn Si Mg

2.573.5 0.571.5 0.270.5 0.10 Bal.
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Table 2 Welding conditions of TIG weld

Welding Arc Gas flow/  Welding speed/
current/ A length/ mm (L*min~!') (mm* min™!)
80 2 15 600
120 2 15 600
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Table 3 Welding conditions of VPPA weld

DCEN current/ A DCEN time/ ms DCEP current/ A

DCEP time/ ms

Shielding gas/ Welding speed/

Plasma gas/

(L * min~!) (L* min~ 1) (mm * min~ ')
40 18 110 2, 2 15 600
80 18 150 2 2 15 600
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Fig. 2 Effects of flux on weld shape under different welding conditions
(a) —80 A TIG weld; (b) —120 A TIG weld; (¢) —40 A VPPA weld; (d) —80 A VPPA weld
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Fig.3 Weld bead microstructure of magnesium with and without flux
(a) —TIG weld without flux; (b) —TIG weld with flux;
(¢) —VPPA weld without flux; (d) —VPPA weld with flux
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Fig. 4 Difference of free arc and plasma arc

(a) —Free arc; (b) —Plasma arc
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