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Abstract Laser welding of DP600 dual-phase steel to AZ31 deformation magnesium alloys is carried out in steel—
on-magnesium overlap configuration by using fiber laser as heat welding source with the addition of Sn foil. The
best welding has been achieved based on the optimization of welding parameters, and microstructure, phase
distribution, grain size, elements distribution and phase compositions of the welding joint are studied by using the
horizontal microscope, scanning electron microscope (SEM) with energy dispersive spectrometer (EDS) and
electron backscatter diffraction (EBSD) probe and X-ray diffraction (XRD). The results show that joining iron to
magnesium can be realized due to the formation of new phases in welding transition region, and it is suitable for
laser welding steel to magnesium alloys with the addition of Sn foil. In addition, the experimental results suggest
that there are no softening organization in heat affected zone of the upper dual-phase steel, some defects, such as
oxides, pores, etc can be avoided in the transition region of steel/magnesium. Besides, FeSn, Fe,;Sn and Fe;Sn phases
are formed in the transition zone of steel side, while columnar Mg.Sn phase is seen in the transition region of
magnesium side, which is befit for jointing steel/Mg dissimilar metals by the metal lurgical reaction among the iron,
Sn and magnesium.
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Fig.1 Principle map of adding Sn foil steel/magnesium laser lap welding
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Fig.2 Microstructures of DP600 and AZ31. (a) Welding joint; (b) magnifications of al and a2 regions
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Fig.3 Locations of three EBSD test areas (b1~b3) in cross section of joint

i

[8] 4 5N/Sn/EERS B L X M EBSD [l . (a)~(c) 8] 3t b1~b3 AR X 5
Fig.4 EBSD maps of micro zone in steel/Sn/Mg joint. (a)~(c) From the b1~ b3 regions in Fig.3
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Fig.5 (a) Volume fractions of each phases; (b) average grain sizes of different regions of steel/ Mg joint
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Fig.6 Element distributions in magnesium transition region of steel/Sn/Mg joint. (a) SE image; (b) Fe; (c) Mg; (d) Sn
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Table 1 Chemical compositions of steel/Sn/Mg alloy joint by EDS analysis(atomic fraction, %)

Element A B C D K ¥ i 11 i1
Mg - 79.10 - - - - 90.53 7200 67.36
Fe 93.81 - 9627 6340 0217 81.24 - 0153 01.33
Sn 03.99 2090 03.73 36.60  50.93 16.14 0947 26.47 3131
Mn 02.20 - - - 0.81 01.54 - - -
Si - - - - - 01.08 - - -
0 46.07 - - - -
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Fig.8 XRD spectrum of DP600/AZ31 weld joint with the addition of Sn
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