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Influence of Laser Quench and Carbon Alloying Treatment on the Wear
Resistance of 40Cr Steel

LONG Jin-ming CHEN Qing-hua FAN Ze-bin WEI Lun
(Faculty of Materials and Metallurgical Engineering , Kunming University of Science and Technology, Kunming 650093)

Abstract Laser quench and carbon alloying of 40Cr steel (Chinese brand)is performed on the surface. Carbon alloying is
accomplished with pre-deposited carbon layer on the surface and scanning with the laser afterwards. The microstructure,
micro-hardness as well as the wear properties were tested and compared with those obtained from the ordinary quenched

work piece. It shows that: (a) the wear resistance of the laser quenched pieces is always superior than that obtained with

ordinary quenched work piece; (b) after the carbon alloying, a thin layer of white iron was obtained which is very hard ,

but due to the presence of the residual austenite between the white iron layer and substrate, the wear properties of white

iron layer is weakened.
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Fig.1 Laser quenched zone of 40Cr steel. (a) macro
structure; (b) microstructure ( < 800)
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Fig.3 The relationship between wear amount and the wear
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Fig.4 Wore morphology of specimen surface: (a) after
erosion( SEM photo) ; (b)after abrasion(OM photo)
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Fig.5 Microstructure of the laser carbon alloyed
zone of 40Cr steel
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Fig.6 Hardness versus depth of the LW specimen

(scanning speed is 3 mm/s)
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Fig.7 Wear amount of different LW condition in abrasive test
under a load of 0.15 MPa, No.1: GH, No.2,3,4: LW with
the scanning speed of 3 mm/s,4 mm/s,6 mm/s respectively
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