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Abstract TC4-+Ni45+ CeO, multi-pass overlapping laser cladding layers with 0, 1%, and 3% CeQ, content are
achieved on the surface of Ti811 using synchronous powder-feeding laser cladding. The microstructure and phase
compositions of the coating are analyzed via X-ray diffractometry, scanning electron microscopy, and energy
dispersive spectrometry. The microhardness and friction and wear properties of the coating are investigated via a
microhardness tester, friction and wear test machine, and white-light interferometer. The results demonstrate that
the formation phases in the coating include TiC, TiB,, TiB, Ti,Ni, and o-Ti. With the addition of CeO,, the phase
compositions of the coating remain unchanged. When the CeO, content is 0, the internal crystal grains are coarse,
the microhardness is 590-640 HV, and the wear mechanisms are primarily abrasive and adhesive wears. When the
CeO, content is 1%, the microstructure of the coating is refined, the orientation of dendrites is weakened, the
microhardness is 625-655 HV, and the wear mechanisms are primarily abrasive and adhesive wears. When the CeO,
content is 3%, the reinforcing phase in the coating is changed from dendritic, long strip, and whisker-like to
granular, layered, short rod-like, and is uniformly dispersed in the coating. Under this condition, the
microhardness is 560-575 HV, and the wear mechanism is primarily abrasive wear.
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Table 1 Chemical compositions of Ti811 alloy

Element Al A% Mo

C N Fe O Ti

Mass fraction /% 8.1 0.99 1.05

0.03 0.01 0.05 0.06 Bal.
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Table 2 Proportions of cladding powder

Mass fraction /%

No.
TC4 Ni45 CeO,
1 75 25 0
2 74 25 1
3 72 25 3

* 3 TC4 BHIB M EZ AL

Table 3 Main chemical compositions of TC4 spherical powder

Element Al A\

C N O Ti

Mass fraction /% 5.5-6.8

3.5-4.5 0.30

0.10 0.05 0.20 Bal.

24 Nid5 BRIE R 1Y R Ak 2= o

Table 4 Main chemical compositions of Ni45 spherical powder

Element C Cr

Si Fe Co Ni

Mass fraction /% <3 10-14

4.5-6.5 <10 8-12 Bal.

F 1 REBAGHEWESE . () TC4;(b) Nid5;(c) CeO,
Fig. 1 Morphologies of different powders. (a) TC4; (b) Ni45; (c¢) CeO,
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Fig. 2 Cross-section images of cladding coating prepared with different contents of CeQ,. (a) 0; (b) 1%; (¢) 3%
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Fig. 3 Cross-section of multi-pass overlapping laser cladding layer. (a) Physical map; (b) schematic
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Fig. 6 Microscopic morphologies of cladding coatings prepared with different contents of CeO .
(a)(b) 0; ()(d) 1% (e)(H) 3%
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Fig. 7 EDS spectra of each phase in cladding coating. (a) A1(TiC); (b) A2(TiB); (c) A3(TiBy); (d) A4(Ti;Ni)
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Fig. 8 Microhardness curves of cladding coatings with

different contents of CeQO,
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Fig. 9 Friction and wear white light interferograms of cladding coatings prepared with

different contents of CeQ,. (a) 0; (b) 1%; (¢) 3%
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Fig. 11 Morphologies of friction and wear of cladding layers with different contents of CeO,. (a) 0; (b) 1%; (¢) 3%
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