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ABSTRACT: It is an excellent surface repair technology by laser cladding, which has the advantages of small heat input, high
bonding strength with substrate and high repair efficiency. To realize the repair of the inclined mold surface area and obtain
stable quality repair coating, the influence of different substrate surface angles on the morphology and wear resistance of the
laser cladding coating was studied.

Ni25/WC composite coating was prepared by laser cladding with different angles. Q235 steel is selected as the base
materials and the surface is derusted and decontaminated until smooth and clean. Cladding experiments are carried out with
RFL-C1000 laser at two different substrate angles, the laser power is 850 W, the scanning speed of single track cladding layer is
4, 8, 12 mm/s, respectively; The multi-pass cladding speed is 12 mm/s and the overlap between the two adjacent is 50%.
Samples are prepared by wire cutting and polishing machine, and corrode the cross sections of samples with aqua regia. Then,
observe the microstructure of single track cladding layers and multi-pass cladding layers by scanning electron microscope
(ZEISS Sigma 300). Analyze the phase composition of the coating by an X-ray diffractometer (D/MAX-2500) and measure the
microhardness distribution from the composite coating to substrate by microhardness tester (THV-1MDT). The friction test is
performed on wear tester (M-2000). Calculate the weight loss of the friction mill and observe the morphology by a
three-dimensional profilometer and scanning electron microscope after the friction surface.

When the inclination angle of the substrate surface to the ground was 90°, under the action of gravity, the powder flows
downward, and some powders cannot enter the molten pool, resulting in the reduction of the thinkness of the single coating. The
metal melt in the molten pool slides downward under the influence of gravity. The rapid solidification of laser cladding makes
the melt solidify before sliding, resulting in the downward deviation of the coating centroid. Under the action of gravity, carrier
gas and air resistance, the downward displacement of WC particles with higher density in the mixed powder is greater, resulting
in more WC particles can’t enter the molten pool, which reduces the content of WC particles in the coating. WC particles
content affect the wear form of the coating. The main wear forms of the 0° coating are ploughing and adhesive wear, and the 90°
coating is mainly abrasive wear. The section shape and thinkness of a single coating at different substrate surface angles are
different. The 0° coating presents a semicircle or semi ellipse with more symmetrical sides and greater thinkness, and the
centroid of the 90° coating shifts downward with gravity. The phases of the coating are the same, which are composed of FeNis,
Ni,B and WC. The microhardness of 0° coating is 446.67HV0.2 and 90° coating is 456.13HV0.2. The wear rate of 0° coating is
0.002 6 mg/m and 90° coating is 0.008 mg/m. The wear resistance of 0° coating is better than that of 90° coating. Different wear
mechanism is the main reason for the difference of wear resistance.

KEY WORDS: laser cladding; nickel base alloy; composite coating; substrate angles; friction and wear
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Fig.3 Laser cladding on the angles 0° and 90° of substrate surface
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