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Abstract : The effects of welding parameters on the MIG weld forming of Q960 steel / 6061 aluminum alloy and the
microstructure, phase composition of interface and tensile properties of the welded joints were studied. The results show that
the weld penetration, weld width and reinforcement of Q960 steel / 6061 aluminum alloy MIG welding joint increase with the
increase of welding current and decrease with the increase of welding speed; the interface zone consists of Fe;Als phase near
Q960 steel side and Fe,Al;; phase near 6061 aluminum alloy side. The better forming effect can be obtained when the welding
current is 85-125 A and the welding speed is 35-55cm / min. When the welding current is 105 A and the welding speed is 45
cm / min, MIG welding joint with good quality can be obtained, the tensile strength is the maximum. The fracture position of
the joints is located in the interface area, which is mainly related to the hard brittle intermetallic compound Fe;Al; and Fe,Al,;
in the interface area.
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Tab.l Chemical composition of Q960 steel (wt%)

c|[si|[mm|p | s [c [M]| Ti|Fe

0.18 | 027 | 1.33 |0.010 | 0.003 | 0.45 | 037 | 0017 | & it
£2 006l HEEMELEZNEENS(RES M, %)
Tab.2 Chemical composition of 6061 aluminum alloy

and welding wire (wt%)

A | Si [Mn|Mg| Cr | Fe [Cul|2zn | Ti [ zr | Al

6061 (0.52/0.10/1.01| 0.08 | 0.16 | 0.19 | 0.03 |{}.UI5 - | it
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Fig.1 MIG welding system and welding diagram
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Fig.3 Surface morphologies of Q960 / 6061 MIG welding joints
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Fig.4 Effect of welding parameters on sizes
of Q960 / 6061 MIG welding joints
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Fig.5 Interfacial morphologies of Q960 / 6061 alloy MIG
welding joints with different welding currents
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Fig.6 Element line scanning (a, b) and XRD pattern (c¢) of intermetallic compound layer in Q960 / 6061 MIG welded joint
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Tab.3 Energy spectrum analysis of intermetallic
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Fig.7 Interfacial morphologies of Q960/ 6061 MIG welding
joint at different welding speeds
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Fig.8 Effect of welding parameters on tensile strength
of Q960 / 6061 MIG welded joint
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