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Abstract A high-temperature wear-resistant self-lubricating composite based on TiC/CaF,/Inconel 718 superalloy
is fabricated using the laser melting deposition technique. The composite’ s microstructure, microhardness, and
high-temperature dry-sliding friction and wear properties are investigated. Furthermore, its high-temperature wear
mechanism is studied. The results demonstrate that the composite’s microstructure comprises TiC, CaF,, Cr;Cs,
v-Niz;Nb, and 7-(Ni, Fe). In-situ synthesized TiC primary phases and fine CaF,/TiC eutectics are uniformly
scattered on a matrix of ¥-(Ni, Fe) solid solution, which is strengthened by super-fine Cr;C; and ¥"-Ni; Nb high-
temperature strengthening phases. The composite’s average microhardness is approximate 820 HV. Compared with
the Inconel 718 reference specimen fabricated by laser melting deposition technique, the composite has good high-
temperature wear-resistance and a low and stable friction coefficient. The composite’s excellent high-temperature
friction and wear properties are derived from its reasonable microstructure.
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Table 1 Chemical compositions of Inconel 718 powder

Element Mass fraction /%
Al 0.2-0.8
Ti 0.65-1.15
Mo 2.8-3.3
Nb 4.75-5.50
Cr 17-21
Ni 50—-55
Mn 0.35
Si 0.35
Cu 0.30
Co 1.00
C 0.08
Fe Bal.
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Fig. 2 SEM images of typical microstructure of laser-melting-deposited composite. (a) SEM image with

low magnification; (b) SEM image with high magnification; (¢) local-magnified SEM image
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Fig. 7 Worn-surface morphologies of laser-melting-deposited composite and reference specimen.

(a) Reference specimen; (b) laser-melting-deposited composite
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