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[Abstract] Taking the alfalfa grass powder as the typical plant abrasive, the effect of laser quenching

power on wear behavior of 457 steel against plant abrasive is studied systematically. The result shows that

under the laboratory conditions, the maximum hardness of the material reaches 679HV., and the maximum

hardness is located in 0. 2-0. 4mm beneath the surface of the material. Wear properties of the 457 steel after

laser quenching against the plant abrasive outclass the sample of non-laser quenching. There is no consistent

impact tendency of laser power between the hardness and wear resistance, and the sample which has the best

wear resistance doesn’t have the best hardness. Wear mechanism of 457 steel after laser quenching against

plant abrasive is mainly micro-cutting. Compared with the sample of non-laser quenching, the surface plough

depth of the laser quenched sample is shallower and narrower. When the laser power is decreased to 1750W,

fatigue of plastic deformation and spalling of carbides of the quenched material are increased significantly. The

research can provide a theoretical basis for the durability design of agricultural machinery materials.
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Fig.4 Microstructure of 457 steel by laser quenching (a) Matrix structure; (b) Metallograph panorama by laser quenching;

(¢) Surface overheat phase trans formation region; (d) Phase transformation hardening region; (e) Transition region
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Fig. SEM morphology of the abrasion surfaces of the 457 steel laser-quenched under different powers (a) Untreated; (b) 2200W; (¢) 1750W
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