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Effect of microstructure on mechanical properties of Fe90 surfacing
layer at magnetic control state

LIU Zheng-jun', LI Le-cheng', WU Xiao-juan'’?>, SU Yun-hai'
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. School
of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110168, China)

Abstract; In order to research the influence of direct current (DC) transverse magnetic field on microstructure
and properties of Fe90 surfacing layer, the DC transverse magnetic field was introduced in the process of
plasma arc surfacing for Fe90 self-fluxing surfacing alloy. The hardness and wear resistance of the
specimens with different specifications were tested with Rockwell hardness tester and wear tester, and the
microstructure of surfacing layer was observed with optical microscope ( OM) and scanning electron
microscope (SEM). Furthermore, the action mechanism of external magnetic field on the properties of
surfacing layer was revealed. The results indicate that compared with the surfacing layer without external
magnetic field, the surfacing layer with magnetic field exhibits higher hardness and better wear resistance.
When the surfacing current is 180 A and magnetic field current is 3 A, the optimal properties of surfacing layer is
acquired, where the wear loss of surfacing layer is 0. 421 8 g and the surface hardness is 72. 1 HRC. The main
reason for the improvement in the properties of surfacing layer by external magnetic field is that the motion state
of arc and molten pool changes under the action of magnetic field, and the microstructure of surfacing layer gets
improved. The microstructure of surfacing layer changes from columnar crystal to equiaxed crystal, and the
grains get refined, and thus, the comprehensive mechanical properties of surfacing layer are enhanced.

Key words: DC magnetic field; surfacing; microstructure; iron based alloy; wear resistance; plasma arc
surfacing; electromagnetic stirring; transverse magnetic field
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C Cr B Si Fe
0. 815 13.6 1.6 1.1 8
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Fig.1 Variation in surface hardness of surfacing layer

with different magnetic field current
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with different magnetic field current
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different magnetic field current and 7 =180 A
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