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Effect of Cr on Af2B phases and abrasion resistance of Fe-B C Mn Si system hardfacing alloys
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(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105,China)

Abstract Fe-Cr-B-C-Mn-Si system wear-resisting alloys, in which composite powder particles and HO8A solid wire were used as
welding consumables, were deposited on Q235A base metals by the method of submerged arc welding. The effect of high
chromium content on Af2B phases and their abrasion resistance were investigated by optical microscopy (OM) , X - ray
diffractometer (XRD) , scanning electron microscopy (SEM) as well as energy dispersive spectrometer (EDS). The results
indicate that the microstructure of the deposited metal is characterized by martensite and ferrite matrix, decrated with hard
phase, including Af2B, 4f3(C, B), Af3B4 (M represent the elements such as Fe, Cr). With the increasing of chromium content,
the primary Af2B phases in hardfacing alloys change from (Fe, Cr)2B to (Cr, Fe)2B. Their micro-hardness average value
increases from 1 026HV to 1 622HV. The resulls ¢l wear tests show that increasing Cr content to a critical value can lead to a
significant increase in wear resistance of llu- deposited metal, arising from the increase in hardness of primary Af2B. However,
further increasing Cr content results in a slight decrease of wear resistance of the deposited metal, due to the decrease in size of
secondary 4/2B. The wear morphologies in(li(*ate that with the increasing Cr content the wear mechanism of the deposited metal
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will transform from micro-spalling to micro-cutting manner.

Keywords hardfacing;abrasion resistance; composite powder particles; solid wire; boron alloy
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Table 2 Chromium content of hardfacing alloys
A w(Cn)/% B w(Cn)/%
1* 8.5 4 15.1
2 10.7 5 173
3 12.9
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Fig.I XRD patterns of hardfacing alloys
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Fig.3 Hard phase morphologies of hardfacing alloys
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