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Effects of TiC Formation Modes on Microstructure and Performance of

Ni-based Laser Cladding Coatings
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(College of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, Shandong)

Abstract: TiC/Ni laser cladding coatings were fabricated respectively by externally added TiC powders and in-situ formed
TiC with Ti+C powders. Effects of TiC formation modes on phase composition, microstructure, microhardness and wear
resistance of the coatings were analyzed. Results show that TiC formation modes have little influence on phase composition of
the coatings. The TiC/Ni coating is unable to form in-situ when the mass percentages of Ti+C powders in raw materials are
above 30%, while the coating with 40% externally added TiC can be obtained successfully. TiC in the ex-situ coating is
composed of TiC in raw materials and a small amount of crystalline TiC based on dissolution-precipitation mechanism. While
TiC in the in-situ coating is crystalline, which is finer and distributed more uniformly compared with that in the ex-situ
coating. Furthermore, more TiC dendrites were observed in the in-situ coating. The average microhardness and wear resistance
of the in-situ coating are better than that of the ex-situ coating when the TiC content is the same. With increasing TiC content
from 20% to 30%, the hardness of the coating increases, the wear resistance decreases, and the difference in wear resistance
caused by the formation method decreases from 5% to 0.6%.
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Table I Numbers and chemical composition of samples  (w/%)

Sample TiC Ti+C Ni60
W-1 20 80
W-2 30 70
W-3 40 60
Y-1 20 80
Y-2 30 70
Y-3 40 60
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Fig.2 Microstructure of in-situ formed Y-3 coating

o TiC
. « 7-(NiFe)
A (CrNiFe),(C,B),

Relative intensity / CPS

30 40 50 60 70 80 90
20/(°)

&3 RFIRIZ I X SRR
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Fig.4 Microstructures of different laser cladding TiC coatings
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Fig.5 Elemental mapping of in-situ formed Y-2 coating by laser cladding
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Fig.10 Worn surfaces morphologies of the different laser cladding coatings
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