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Abstract

The objective of this research is to compare the types of welding polarities between direct current
electrode positive (DCEP) and alternating current (AC) that affect the metallurgical and mechanical
properties of martensitic weld deposits onto a low chromium alloy steel. The welding conditions can be
divided into 1 layer and 3 layers using DCEP and AC welded by submerge arc welding with metal powder
addition. Then, the chemical composition, macrostructure, and microstructure of the deposited layers
were studied. Hardness and wear testing for mechanical properties and worn surface characteristics of the
hardfaced deposits were examined as well. The results showed that the deposited layer using AC polarity
was thicker than that using DECP polarity. The microstructure of the deposited layer for all welding
conditions consisted of martensite and austenite. The worn mechanisms of the hardfaced surfaces were
mainly cutting and plowing. Hardfacing with AC polarity led to less dilution than that with DCEP polarity.
As a result, the deposited microstructure using AC polarity contained higher martensite phase resulting
in higher hardness and wear resistance. Therefore, AC polarity is more suitable for hardfacing application

than DCEP polarity.
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Materials @ Si Mn Ni Cr Mo Vv Fe
Low Chromium Alloy Steel 0.39 0.41 0.56 0.02 3.13 0.31 Balance
Austenitic Stainless Steel 0.04 0.66 6.00 9.47 19.95 - - Balance
Low Carbon Steel 0.10 0.20 1.00 - - - - Balance
Metal Powder 3.17 1.39 6.74 0.14 47.34 2.47 2.19 Balance
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Hardfaced Powder Addition | Current | Voltage | Welding Speed | Heat Input
Condition Polarity
Layer(s) (g/cm) (A) V) (cm/min) (kJ/cm)
1H-DCEP 1 DCEP 0.5 600 30 60 18
1H-AC 1 AC 0.5 600 30 60 18
3H-DCEP 3 DCEP 0.5 600 30 60 18
3H-AC 3 AC 0.5 600 30 60 18
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Condition C Si Mn Ni Cr Mo \ Cu Fe
1H-DCEP 0.36 0.60 3.01 2.83 11.12 0.33 0.22 0.09 Balance
1H-AC 0.30 0.81 298 2.78 9.64 0.27 0.16 0.10 Balance
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3H-AC 0.43 0.86 232 0.68 7.55 0.35 0.29 0.16 Balance
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