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Abstract In order to improve the water erosion resistance property of the 17-4PH stainless steel, Stellite6 alloy
coating is prepared on the surface of 17-4PH stainless steel by laser cladding. The coating microstructure, phase
composition and element diffusion are studied and the hardness distribution and water erosion resistance property of
the coating are analyzed. The results show that the microstructure of the Stellite6 coating is composed of plane
crystal, cellular and columnar crystal, dendrite, and equiaxed crystal. The phase consists of Y-Co solid solution with
face centered cubic (FCC) structure, M,;Cs, Cr;C;, and CoC,. Fe and Co elements diffuse between the substrate
and the coating layer obviously. The highest hardness of the Stellite6 coating is 561 HV, and its average hardness is
about 1.4 times of that of the substrate. In the multi-channel and multi-layer cladding, softening phenomenon occurs in the
overlapped regions and the transverse hardness of Stellite6 coating fluctuates periodically. Under the conditions of pressure
being 80 Mpa, temperature being 80 °C and water erosion time being 30 h, the substrate surface is destroyed seriously.

However, the Stellite6 coating surface basically retains the original appearance. It indicates that the water erosion resistance
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property of the coating has been significantly improved than that of the substrate.
Key words laser technique; Stellite6 coating; microstructures; hardness; water erosion resistance property
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Table 1 Chemical compositions of 17-4PH stainless steel and Stellite6 alloy powder (mass fraction, %)

Element C Cr Ni Si Mn Cu Nb w Mo Fe Co
17-4PH 0.055 15.66 4.57 0.70 0.50 3.92 0.25 — — Bal. —
Stellite6 1.15 29.00 3.00 1.10 0.50 — — 4.00 1.00 3.00 Bal.

B 1 17-A4PH AEEMHORA L, ()65 B (OM) B 5 (b) 354 Hi F 2 5058 (SEMD B 7
Fig. 1 Microstructures of 17-4PH stainless steel. (a) Optical microscope (OM) image;

(b) scanning electron microscope (SEM) image
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Table 2 Parameters in laser cladding process

P W Cladding Feeding Shielding gas flow Makeup gas flow Overlapping Interlayer
ower
speed /(mm/s)  speed /(g/min) rate /(L/min) rate /(L/min) rate /% temperature /C
2800 8 13.56 5 15 50 <300
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Fig. 3 Schematic diagram of water erosion experimental device
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Fig. 4 Microstructures of cladding layer. (a) OM image; (b) bottom of cladding layer;

(¢) middle of cladding layer; (d) top of cladding layer
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Fig. 7 Microstructure of dendrites in the middle of Stellite6 coating
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Fig. 8 Results of EDS analysis. (a) Point A; (b) point B
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Fig. 9 Analysis results of EDS line scanning. (a) Scanning direction; (b) element diffusion
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Fig. 10 Hardness distributions of Stellite6 coating. (a) Longitudinal hardness; (b) transverse hardness
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Fig. 11 Macroscopic morphologies after water erosion. (a) 17-4PH stainless steel; (b) Stellite6 coating
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Fig. 12 Microscopic morphologies after water erosion. (a) 17-4PH stainless steel; (b) partial enlarged view of Fig. 12(a);

(c) Stellite6 coating; (d) partial enlarged view of Fig. 12(c)
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Fig. 13 3D morphologies of substrate and Stellite6 coating after water erosion. (a) 17-4PH stainless steel;

(b) Stellite6 coating
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