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modified layer is composed of a fine and homogeneous microstructure, which has the characteristic of rapid
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Abstract A good finish layer which is free from surface crack is successfully fabricated by laser surface modification
solidification. The modified layer has a high average hardness of 625 HV,, and better wear resistance. The wear
OCIS codes

on copper. The microstructure, phase structure and tribological properties are investigated by means of scanning
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electron microscopy (SEM) . energy-dispersive spectrometer (EDS) and X-ray diffractometer (XRD) ., as well as dry
sliding wear test. The hardness and electrical conductivity tests are also carried out. The results indicate that the
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mass loss of the layer is only one fifth of that of pure copper. Additionally, the electrical conductivity is slightly
lowered by laser surface modification. The improvement of hardness and wear resistance is attributed to refinement

and solid solution strengthening in the modified layer. The level of the electrical conductivity depends on the dilution.
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Table 1 Chemical composition of Ni-based alloy powder (mass fraction, %)

Element C Si B Cr Fe Ni
Content 0.8~1.0 3.5~5.5 3~4.5 16 8~10 Bal.
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Fig. 1 SEM micrographs of the copper substrate and the
modified layer. (a) Upper zone; (b) middle zone;

() lower zone; (d) pure copper
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Fig. 2 XRD spectrum of the modified layer
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Fig. 3 Magnified SEM image of the middle of the

modified layer in Fig. 1
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RAPL, B R A P2, KA FEARP3 . K2 N Table 2 Composition of various phases by EDS (atom fraction, %

Element Cr B C Ni Cu Fe Si
P1 57.71 - 28.13 5. 05 — 9.10 —
P1 56. 88 — 28. 81 5.08 0. 89 8. 34 —
P2 40.72 43.91 12. 40 0. 88 0.42 1. 67 -
P3 1.13 — 11. 83 33.93 32.51 7.62 4.98
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Fig. 4 Microhardness distribution in the cross-section

of the modified layer
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Fig. 6 Wear patterns of (a) pure copper and

(b) modified layer
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Table 3 Electrical conductivity of the specimens

Sample o /(pQ+m) 1/%
Copper substrate 0.01780 96.8
Modified at 2 mm/s 0.02019 85. 4
Modified at 3 mm/s 0.02128 81.0
Modified at 4 mm/s 0.01928 89. 4
Modified at 5 mm/s 0.01856 92.9
Cu-Cr-Zr-Fe? — 82.0
Cu-Cr-Zr-Mg-RE! — 82.0
Cu-TiC-Al, O, - 77.0
GlidCop Al-2502 0. 01980 87.0
GlidCop Al-154 0.01860 92.0
4 AR R O AL 2 1 R R

Table 4 Dilution of the modified layer at different

scanning speeds

V /(mm/s) H /mm h /mm 77/%
2 0. 94 0. 28 22.95
3 1.01 0.29 22.31
4 0.82 0. 30 26.79
5 0.77 0.29 27.36
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