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The influence of external magnetic field on the welded hardfacing properties of

the low carbon steel based on gas tungsten arc welding process
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Abstract

The weld hard facing process is one of most commonly used to improve the parts that are worn such as the
component of agriculture, sugar mills or the friction material. The research objective was to study the influence of the
magnetic field on both microstructure and the mechanical properties of the low carbon steel AISI 1015 welding hard
facing. Using flux core wire welding hard facing, the process used by the automatic gas tungsten arc welding
(GTAW) the concentration of 50-200 gauss magnetic field. The welding hard facing wear that investigation by ASTM
G-65 study the microstructure and the chemical composition of the welding hard facing by scanning electron
microscope (SEM) technical. The investigation has shown that the external magnetic affecting the stirring of the weld

pool on the affect porosity in the weld. When increasing the intensity of the magnetic field increases trend of defects
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in the weld decreased, the distribution of alloying elements in the weld was better when the intensity of the magnetic

field. The hardness of the welding hard facing was found that the higher and the wear rate of welding hard facing.

Keywords: external magnetic field, hard facing, low carbon steel, gas tungsten arc welding
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Table 1 The chemical composition of the filler wire and the materials experiments. (%wt)

element C Mn S P Cr V Si Fe
filler wire 0.51 1.82 0.002 0.012 7.017 0.321 0.687 bal
AISI 1015 0.18 0.60 0.05 0.04 0.01 - - bal
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Figure 2 The specimens after welding which. Characterized by the cutting mechanical tests,

microstructure and chemical composition of welding hardfacing.
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Figure 3 Microstructure of welding hard facing; (a) non-magnetic field; (o) magnetic field 50 gauss; (c)

magnetic field 100 gauss; (d) magnetic field 150 gauss; and (e) magnetic field 200 gauss.
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Figure 4 The hardness and the wear rate of the welding hard facing.
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Figure 5 The cooling temperature of the welding hard facing.
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Figure 6 The chemical composition of the welding hard facing quantitative EDS techniques;

(a) chormium; (b) manganese; (c) silicon; and (d) carbon.
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Figure 7 The micrograph of the wear surface of the welding hard facing; (a) non-magnetic field;

(b) magnetic field 50 gauss; (c) magnetic field 100 gauss (d) magnetic field 150 gauss; and

(e) magnetic field 200 gauss.
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