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Layer of CuCr Alloy
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Abstract The effects of scanning speed on the remelting layer depth, microhardness, surface roughness, and
tensile and fracture behaviors of high energy density laser surface remelting CuCr50 alloy were investigated. The
results show that with the increase of scanning speed from 2000 mm/min to 8000 mm/min, the average depth of
remelting layer decreases from (486.2+32.8) pm to (26. 8+ 13.4) pm and the average microhardness increases from
203 HV to 250 HV, which is about three times of the substrate microhardness (85 HV). The surface roughness
increases with the decrease of scanning speed. The yield strength of CuCr50 alloy after laser remelting treatment on

one side surface is 16.5% —28. 0% higher than that of untreated alloy. The fracture morphology of the remelting
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layer is equiaxed dimple, showing the ductile fracture.
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The fracture morphology of the substrate is mainly

intergranular fracture extending along the grain boundary, showing the brittle facture. Thus, mechanical properties

including microhardness and yield strength of the modified CuCr50 alloy are greatly improved. By modulating the

scanning speed, laser surface modified alloy with better comprehensive performance can be obtained.
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Fig. 1 CuCr50 alloy. (a) Contact specimen; (b) microstructure
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Fig. 2  Schematic diagram of laser surface remelting

experimental system
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Table 1 Processing parameters of laser surface modification
process
Laser processing parameters Value
Scanning speed / 2000, 4000,
(mm-min~") 6000, 8000, 10000
Laser power /W 530
Spot diameter /mm 0.09
Overlapping rate /% 20
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Fig. 3 Cross-sectional microstructure of the remelting layer of CuCr50 alloy. (a) Overall view; (b) local magnified image
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Fig. 4 SEM images of remelting layer under different scanning speeds. (a) 2000 mm/min; (b) 4000 mm/min; (¢) 6000 mm/min;
(d) 8000 mm/min; (e) 10000 mm/min
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Fig. 5 Influence of scanning speed on the depth of

remelting layer
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Table 2 Relationship between scanning speed and surface roughness of CuCr50
Scanning speed /(mm-min ") 2000 4000 6000 8000 10000 Original
R, /pm >10 5.49 5.27 5.06 3.34 0.81
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Table 3 Tensile property parameters of laser treated and

original specimens
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(mm-+min ")

Yield strength /
MPa
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Fig. 7 Fracture morphology and element distribution map. (a) Remelting layer; (b) substrate
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