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ABSTRACT: To investigate the effect of Mo element on the microstructure and properties of the high chromium cast iron

flux-cored wire hardfacing layer, the work aims to conduct a series of experimental researches and analyses. In the experimental
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method, Cr27 high chromium cast iron hardfacing specimens with and without Mo element were prepared respectively under the
cold metal transfer (CMT) arc hardfacing process. To systematically explore the effect of Mo addition on the hardfacing layer,
multiple characterization and testing methods were employed. Penetrant testing (PT) was used to detect the macroscopic defects
of the hardfacing layer, scanning electron microscopy (SEM) was applied to observe the macro morphology and microstructure
of the hardfacing layer, electron backscatter diffraction (EBSD) was adopted to analyze the grain size and distribution of the
microstructure and the pin-on-disk wear test was carried out to evaluate the wear resistance of the hardfacing layer. Through the
combination of these methods, the effect law of Mo element on the macro morphology, microstructure and wear resistance of the
hardfacing layer was comprehensively studied. The experimental results showed that the addition of Mo element had obvious
effects on the hardfacing process and the performance of the hardfacing layer. During the hardfacing process, the addition of Mo
significantly increased the spatter and induced the formation of transverse cracks in the hardfacing layer. Microstructurally, both
the Mo-containing and Mo-free hardfacing layers were mainly composed of (Fe, Cr);C; eutectic carbides and an austenite
matrix. However, the addition of Mo brought significant microstructural changes: it notably refined the austenite grains of the
hardfacing layer and increased the volume fraction of M;Cs carbides. Specifically, compared with the Mo-free hardfacing layer,
the austenite grain size of the Mo-added hardfacing layer was refined by approximately 38.6%. In terms of mechanical
properties, the average hardness of the Mo-added hardfacing layer increased from 690HV (of the Mo-free one) to 740HV, with
an improvement of about 7%. In the wear resistance test, the average friction coefficient of the Mo-added hardfacing layer
decreased from 0.645 (of the Mo-free one) to 0.395, and the wear mass loss was reduced by approximately 50%, indicating a
significant improvement in wear resistance. The conclusion of this work is as follows: during the solidification process of the
hardfacing layer, Mo element first precipitates Mo,C with a high melting point. This Mo,C acts as a heterogeneous nucleation
core, which effectively increases the nucleation rate of austenite. In the later stage of solidification, Mo,C can also pin the grain
boundaries, inhibiting the growth of austenite grains, thereby achieving the refinement of austenite grains. In addition, the
addition of Mo element can reduce the solid solubility of C element in austenite, which promotes more C element to participate
in the eutectic reaction, ultimately increasing the content of M;C; carbides. The increase in carbide content and the refinement of
grains together contribute to the improvement of the hardfacing layer's hardness. Regarding the wear mechanism, both the
Mo-containing and Mo-free hardfacing layers are mainly dominated by adhesive wear and abrasive wear. However, the addition
of Mo element significantly reduces the friction coefficient and wear mass loss of the hardfacing layer, thereby effectively
enhancing its wear resistance.
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Tab.1 Chemical composition of substrates and solder materials
wt.%
Materials C Si Mn Mo Cr Fe
Q345B <0.20 <0.50 <1.70 <0.30 <975
ER62-G 0.3-0.8 0.5-1.0 1.5-2.0 0.2-0.5 9.0-11.0 <88.0
TDCr27-58 2.8-4.8 1.5-2.0 1.0-2.0 25.0-29.0 <68.0
TDCr27Mo-60 3.0-5.0 1.5-3.0 1.0-2.0 1.0-3.0 25.0-28.0 <68.0
*k2 HIESH
Tab.2 Hardfacing parameters
Material Wire feeding Welding Welding Welding Preheating
atenals speed/(m-min ') current/A voltage/V speed/(mm-s ') temperature/'C
ER62-GA 7.5 215.0 22.0 4 350
TDCr27-58 7.0 185.0 20.0 4 350
TDCR27MO-60 7.0 185.0 20.0 4 350
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of Cr27 and Cr27-Mo hardfacing layers
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