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Fig. 1 X-ray diffraction spectra of the specimens
a. Specimen No 3, b. Specimen No 2, c. Specimen No 1.
1. FesC, 2. v-Fe, 3. Martensite, 4. Cr;Cs, 5. Crz3Cs, 6. o-Fe.
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1. FesC, 2. y-Fe, 3. 4k, 4. Cr:C;z, 5. Cr3Cs, 6. a-Fe.
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Fig. 5 Microhardness of the laser treated specimens vs depth

1. Specimen No 3, 2. Specimen No 2.
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Table 1 Wear volume and relative wear resistance of three

specimens under the given conditions

Code of Laser treatment Microhardness Wear volume Relative wear
specimen manner (H) (mm?3, X 10-3) resistance

1 Untreatment 200 48. 02 1. 00

2 Laser transformation hardening 520 8.94 5.48

3 Laser melt-solidification cementation 570 17. 09 2. 81
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The Effects of Laser Treatments on the Fretting Wear
Properties of 2Cr73 Stainless Steel

Yang Dehua Zhang Xushou Xue Qunji
(Laboratory of Solid Lubrication — Lanzhou Institute of Chemical Physics
Chinese Academy of Sciences Lanzhou 730000 China)

Abstract The phase compositions and microstructures of laser transformation hardened, laser
melt-solidification cemented and untreated 2Crl3 stainless steel were investigated using X-ray
diffraction and scanning electron microscope. The microhardness distributions and fretting wear
resistances of the three specimens were also measured using microhardness tester and fretting wear
machine of model SRV, respectively. Combining the observation of fretted surface, we can draw a
conclusion that laser transformation hardening and laser melt-solidification cementation make the
fretting wear resistance of 2Cr13 stainless steel increases by 1. 81 and 4. 48 times more than the
untreated one. The reason is that the laser treatments change the fretting wear mechanisms from
severe scratching and adhesion to oxidation wear and delamination damage.

Key words Laser treatment, fretting wear resistance, adhesion and scratching, oxidation wear

and delamination damage, 2Cr13 stainless steel



