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Abstract; To solve the problem that welding joint is easy to crack in hot bands of Fe-6. 5% Si
alloy, the effect of argon arc welding process on the microstructure and mechanical properties of
joints was investigated. The results showed that TIG welding without filler wire is not suitable for
the welding of Fe-6. 5% Si alloy hot bands because it produces a large number of cracks in the
weld. While MIG welding using the electrodes made of industrial pure iron successfully connects
the hot bands. The weld is continuous in the surface, the fish-scale pattern is uniform and no
micro-cracks are in the weld. The optimization of microstructure and plasticity can be attributed to
the dilution of silicon concentration in the weld zone. After the optimization of welding process,
the tensile elongation and the ultimate tensile strength of the joint are 5.5% and 280 MPa,
respectively, which can meet the requirement of warm rolling process of Fe-6. 5% Si alloy.
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Table 1 The chemical composition of the Fe —6. 5% Si
alloy and welding wire (mass fraction) %

e C S Mn P B Si Nb

4t 0.031 0.014 0.052 0.017 0.060 6.50 0.012
2z 0.003 0.006 0.060 0.010 — <0.01 —
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Fig. 1 Microstructure and photo of the welding joint of Fe-6. 5% Si alloy hot bands
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Fig. 2 Microstructure of the TIG and MIG welding joint
(a)—TIG % (b)—MIG #2; (¢)—MIG %2
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Fig. 3 Tensile specimens, stress-strain curves and hardness of Fe-6. 5% Si alloy hot bands after MIG welding
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Fig. 4 SEM images of fracture surfaces of Fe-6. 5% Si alloy hot bands after MIG welding
(a)—Wi O RMAIES s (b) —A KIAHOR 5 (c)—B XEIYHUK.
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Fig. 5 SEM images of fracture surfaces of Fe-6. 5% Si alloy hot bands after MIG welding
(a)—Wi O AMRATES 5 (b) —A KRR 5 (¢)—B KEIYHUK.
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