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Laser Cladding of (Ti+ Al/Ni)/(Cr,0; + CeO,) on Titanium Alloy
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Abstract To improve the wear-resisting property of TC4,an experiment of laser cladding (Ti+ Al/Ni)/(Cr,0; +
Ce0;) on titanium alloy by pulsed Nd: YAG had been carried out. The effects of processing parameters on the cladding
layer height, dilution rate and penetration into the substrate had been examined. Microstructure of the layer was
investigated, and microhardness was measured. It was found that both the clad height and penetration into the
substrate increased with the increasing pulse energy. The dilution rate reached the lowest value (3.95%) at the
incident energy of 20 J/pulse, pulse width of 8ms,the scanning speed of 1.1mm/s and pulse frequency of 5 Hz. The
microstructures of the cladding layer were dispersive undissolved Cr;O; particles and orbed liquid-precipitated Cr,O;
distributed in the matrix consisting of fir-tree crystals and eutectics. And the ceramic hardening particles of TiAl was
existed. The hardness of the cladding layer increased obviously, the maximum was 1150 Hv, 2 ~ 3 times of the
substrate. A white narrow metallurgical bonding zone was formatted at interface between the clad and the substrate,
about 10~ 20 pum. The cladding layer was continuous , homogeneous , poreless and crackless by optimizing the
technical parameters.
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Table 1 Experimental results of related parameters obtained by metallographic survey and calculation

Pulse energy Pulse Scanning speed Clad Depth of Width of
Dilution /% Cracking
/(J/pulse) width /ms /(mm =+ s™) height /um  penetration /pym  clad /pm
16 6 1.1 190. 87 10.11 686. 25 5.03 no
16 8 1.8 204,76 11. 69 676. 4 5.4 no
16 10 2.7 238.21 15. 25 684. 74 6.02 no
20 8 1.1 229. 96 9.45 678. 00 3.95 no
20 10 1.8 255.49 12.56 698. 07 4. 69 no
20 6 2.7 223.17 21. 35 701. 68 8.73 no
24 10 1.1 243.79 15. 62 674.79 6.02 no
24 6 1.8 260.59 19.3 705. 23 6. 89 no
24 8 2.7 181.17 15.4 696. 19 7.83 no
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Fig.1 SEM morphology of cross-section (a) and the laser cladding layer (b)
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Fig. 2 Microhardness distribution of the laser clad layer

as a function of distance from surface
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Table 2 Data of analysis of variance

Variant  Deviation Critical ~ Significant

Freedom F
origin square value
A 19460. 667 1 19 max
B 6114, 667 0.314 19 —

2
2
C 2680. 667 2 0.138 19 -
2
2

degree

D 6134. 667 0.315 19 —
error 19460. 67
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