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Effects of Welding Current on Microstructure and Properties

of 16Mn Steel Plate Surfacing Layer
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(1. School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China; 2. School of Mechanic and
Electronic Engineering, Shenyang Aerospace University, Shenyang 110000, China)

Abstract: In order to study the effect of welding current on the microstructure and mechanical properties of the scraper
conveyor central groove's surfacing layer, the surfacing tests on the 16Mn steel plate which had same state with the central
groove's material and heat treatment were carried out by manual arc welding with different currents. Through the
microstructure observation and mechanical performance tests of the surfacing layer, the effect of welding current on the
microstructure, hardness, wear resistance and toughness of the surfacing layer was analyzed. The results show that the
microstructure of the surfacing layer is martensite, residual austenite and small amount of carbides. With the increase of
welding current, the content of residual austenite decreases, the martensite corasens, and the hardness of surfacing layer
increases and the toughness decreases. The impact fracture morphologies of the surfacing layer under different currents are

river pattern, which shows that the toughness of the the surfacing layer is not high. The wear resistance of the surfacing layer

welded with the current of 150 A is the best, which is mainly due to the supporting role of residual austenite.
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wear resistant layer
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Tab.1 Chemical composition of 16Mn steel (wt%)

C Mn Si P S \% Ti Nb
=<0.20 {1.00~1.60| <0.55|=<0.04| <0.04|0.02~0.15| 0.02 |0.015~0.06

&2 D507 BRUZFRT(RESH, %)
Tab.2 Chemical composition of D507 electrode (wt%)

C Cr S P HAth ot %
<0.15 10.0~16.0 =<0.03 <0.04 =25
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Fig.2 Schematic diagram of sampling positions
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Fig.3 Microstructure of surfacing layer with different currents
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Tab.3 Hardness test data of the surfacing layer (HRC)
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Fig.4 Hardness curves of surfacing layer
with different currents
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Tab.4 Impact toughness of surfacing layer
with different currents (J/cm?)

150 A 180 A 200 A
RN 50,25,33.75 30,27.5,25 20,25,17.5
VY1 36.3 215 20.8

BERT N fil )42 fi B 1 44
150 45,47,46,44 43 45
180 48,49,47,46,45 47
200 50,52,51,49,48 50
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Fig.5 Fracture morphologies of surfacing layer with different currents
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Fig.6 Abrasive wear weight loss of each region
of surfacing layer with different currents
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