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Abstract: When a single-tooth roller is used for crushing sintered mixtures over an extended period, the surface of the roller is
subjected to high-temperature frictional wear from the sintered mixtures. This leads to severe wear on the surface of the roller,
significantly reducing its crushing efficiency and service life. To enhance the high-temperature wear resistance of a single-tooth roller
and prolong its service life, Fe-Cr-Mo-C wear-resistant hardfacing alloys containing M,C; carbide were prepared using the flux-cored
arc welding method. The MLS-225 wet rubber wheel wear tester was used to examine the effects of different Cr contents (14, 18, and
23wt.%) and heat treatment processes (heating rate, 10 ‘C / min; heating temperature, 900 °C; holding time, 2 h; cooling method,
furnace cooling) on the microstructure and wear properties of the Fe-Cr-Mo-C wear-resistant hardfacing alloys. The samples were
characterized and analyzed using an optical microscope (OM), a Rockwell hardness tester, an X-ray diffractometer (XRD), a scanning
electron microscope (SEM), and an energy-dispersive spectrometer (EDS). The results indicated that the Fe-Cr-Mo-C wear-resistant

hardfacing alloys are mainly composed of martensite, retained austenite and M;C;. As the Cr content increases from 14wt.% to
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23wt.%, the diffraction peaks corresponding to austenite increase slightly, indicating that the content of austenite in the alloy increases
marginally as the Cr content increases. This is because an increase in the Cr content reduces the martensite transformation point (Ms
point) of the Fe-Cr-Mo-C alloys. Moreover, the area fraction of M,C; carbide increases from 48.9% to 57.2%, while its size decreases
from 27.9 pm to 23.7 um, with the Cr content increasing from 14wt.% to 23wt.%. The results of the hardness and wear tests show that
increasing the Cr content improves the hardness and wear resistance of Fe-Cr-Mo-C wear-resistant hardfacing alloys. The wear
particles mainly exert a micro-cutting effect on the alloys, resulting in the formation of plow grooves on their surfaces. The
development of the wear resistance of Fe-Cr-Mo-C wear-resistant hardfacing alloys occurs because as the Cr content increases, the
amount of carbide hard phases increases, and the microstructure of the hard phase is refined, which enhances the resistance of
Fe-Cr-Mo-C alloys to the cutting action of abrasive particles. The wear mechanism of the as-welded Fe-Cr-Mo-C hardfacing alloys
under wear conditions is micro-cutting. After heat treatment at 900 ‘C for 2 h, the phase composition of the hardfacing alloys
remains unchanged, still consisting of martensite, retained austenite and M,C;. The area fractions of M,C; carbide in the three
hardfacing alloys decrease to 41.4%, 48.9%, and 50.8%, respectively. The size of the M,C; carbide increases to 32.1, 27.3, and 26.4
um for Fe-Cr-Mo-C alloys with Cr content of 14, 18, and 23wt.%. Thus, the post-weld heat treatment at 900 ‘C reduces the area
fraction of M,C; carbides and causes their coarsening, thereby reducing the wear resistance of the hardfacing alloys. Meanwhile, the
wear mechanism remains the micro-cutting by abrasive particles. The influence of post-weld heat treatment on the microstructure and
wear properties of Fe-Cr-Mo-C wear-resistant hardfacing alloys provides a reference for research and application in the repair of

single-tooth rollers.
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