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Abstract:

In recent years, extensive studies have been conducted on the use of welding
consumables, especially in steel welding. The most widely used consumables are
coating electrodes. The choice of electrode depends on the base metal, chemical
composition and required properties. The electrode plays important roles such as
alloying, deoxygenation and protection of the molten pool in welding. Therefore,
changing the percentage and type of alloy elements in the electrode can have an effect
on improving the wear and corrosion properties and, as a result, the final welding
properties. In this research, the surface welding of two-layer steel welded by SMAW
method by EI307, EI308, EI309 and EI310 electrodes was investigated after post-
heating heat treatment at temperatures of 400 and 500 °C for 10 minutes. Welding
variables have been fixed in the case of coatings. Microstructural investigations and
determination of the type of formed phases were performed on the samples after
creating the welding layer. Also, to check the wear behavior, a pin-on-disk type test
was also performed on the samples. The results show that the E1308 electrode has the
smallest grain size, the largest volume fraction of ferrite, the highest ratio of chromium
to nickel, and the highest wear resistance. The presence of chromium, nickel and
manganese elements in the structure of the created weld layer can significantly
increase the amount of wear. Also, post-heating heat treatment and increasing the
temperature increased the grain size and homogeneity of the microstructure.

Keywords: SMAW, steel sheet, wear behavior, microstructure
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