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Abstract Herein, Ti6Al4V/Inconel625 gradient high-temperature resistant coating with dense microstructure, no
cracks, holes, and other defects is prepared via laser melting deposition. The microstructure, composition, and
phase transformation of the gradient coating are studied via scanning electron microscopy, energy dispersive
spectroscopy, and X-ray diffraction. Results show the microstructure changes from a lamellar structure comprising
lamellar a and B phases to an equiaxed structure with changes in the compositional gradient. Further, as the nickel-
based alloy composition increases, the amount of alloying elements and concentration of solute in the liquid molten
phase increase. Additionally, when the coating composition is too cold, the nucleation rate increases and the
microstructure is further refined. The phase composition of the gradient high-temperature resistant coating changes
as follows: a+f —> a+ B+ Ti,Ni > Ti Ni+ — Ti;Ni+ CrNi, + ¥-Ni. B-Ti and Ti,Ni exist as isolated eutectic
phases in the intergranular region, in the presence of a CrNi, phase. As the Inconel625 content increases, the
hardness of the gradient coating increases. When the volume fraction of the nickel-based alloy reaches 100%,

hardness reaches a peak of 855 HV under the combined action of eutectoid strengthening and solldnsolutlon
strengthening. The hardness of the gradient coating is mainly related to the contents of 8 phase, Ti,Ni precipitates,

CrNi, compounds, and solute elements.
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Table 1 Chemical compositions of Ti6Al4V alloy powder

Element C Fe Al O

H N Si A% Ti

Mass fraction /% 0.06 0.15 6.02 0.16

0.009 0.03 0.04 4 Bal.

# 2 Inconel625 4 4 ¥y BY b2 W43

Table 2 Chemical compositions of Inconel625 alloy powder

Element C Fe Al

Mo Nb Cr Ti Ni

Mass fraction /% 0.1 3.4 0.18

9.8 3.9 22.9 0.3 Bal.
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Fig. 1 Structural schematic of Ti6Al4V/Inconel625
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Fig. 2 Ti6Al4V/Inconel625 composites. (a)-(k) Photographs; (1) cracking of composites
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Fig. 3 Microstructure of Ti6Al4V/Inconel625
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Fig. 4 EDS of Ti6Al4V/Inconel625 gradient coating interfaces.
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Fig. 5 X-ray diffraction patterns of Ti6 Al4V/Inconel625
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Fig. 6 Microstructures of different parts in Ti6Al4V/Inconel625 gradient coating. (a) Base layer in 100% Ti6Al4V;

(b) gradient transition layer in 90% Ti6Al4V + 10 % Inconel625; (c) gradient transition layer in 80% Ti6Al4V +

20 % Inconel625; (d) 100% Inconel625 coating
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10 % Inconel625 F1 80 % Ti6 Al4 V~+20 % Inconel625 F41Hi 5 (¢) 80 % Ti6 Al4V+20 % Inconel625 F 100 % Inconel625 i
Fig. 7 SEM images of 100% Ti6Al4V/Inconel625 gradient coating. (a) Interface of 100% Ti6Al4V and 90% Ti6 Al4V +
10 % Inconel625; (b) interface of 90 % Ti6Al4V+10% Inconel625 and 80 % Ti6 Al4 V420 % Inconel625; (c¢) interface
of 80% Ti6 Al4V+20% Inconel625 and 100 % Inconel625
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Fig. 8 Hardness distribution along gradient direction of
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