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Abstract: Surface quenching treatment of 35CrMo steel was carried out by high power laser. The
microstructure, hardness and wear resistance of surface layer under different laser power (1.6,2.4,3.2,4.0 kW)
were studied. The results show that when the laser power was 1.6 and 2.4 kW, the undissolved ferrite existed on
the surface layer of 35CrMo steel, and the surface layer hardness was lower than that of the substrate; the wear
mass rate of the steel was almost the same as that of the substrate after grinding with GCrl5 steel, indicating the
steel had bad wear resistance. When the laser power was 3.2, 4.0 kW, the surface layer microstructure was all
tempered martensite, and the average surface layer hardness reached 640 HV, which was about 20% higher than
that after conventional water quenching. The wear mass rate under laser power of 3.2 kW was the lowest, no
obvious wear trace could be found on the surface, and the wear resistance was significantly improved compared with
the substrate. When the laser power was up to 4.0 kW, the higher self-tempering degree of martensite resulted in a

slight decrease in hardness and wear resistance compared with the laser power of 3.2 kW,
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Fig.1 Section microstructures of 35CrMo steel after laser quenching at different power

700 F ‘ i —=—16kW
1 e
650 rdas L—a—3,
['v/'\'/v BV "\ —v—4.0 kW
600 F },' v ;
I 5 \
E 550 &
& 500 E H
450 \'ﬂX/y w&
400
0 05 10 15 20 25
PR 1M FE 5/mm
B2 ANEINEBNE NG 35CrMo §R i 3 8 5 76 25

Fig.2 Section hardness distribution curves of 35CrMo steel after

laser quenching at different powers
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Fig. 3 Friction coefficient vs time curves of quenched and
tempered 35CrMo steel substrate before (a) and after

laser quenching at different power (b—e)
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Fig.4 Wear morphology of quenched and tempered 35CrMo steel substrate before (a) and after laser quenching by different power (b—e)
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