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� 1  Ni�V Ni�LMG�ABCDNbcde 

Fig.1  Morphologies of Ni-based cladding layer (a~c) and Ni-based+0.5% RE cladding layer (d~f) at different areas: (a, d) surface, 

(b, e) near the middle, and (c, f) interface 
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� 2  Ni�V Ni�LMG�ABCDN X�� �¡� 

Fig.2  XRD patterns of Ni-based and Ni-based+0.5% RE alloy 

laser cladding layers 

� 1  � 1e ��� EDS ���	 

Table 1  EDS analysis of regions in Fig.1e (ω/%) 

Regions Ni Cr Si Fe 

A 78.40 5.41 8.25 3.46 

B 10.23 62.48 1.13 3.12 

C 37.83 32.39 2.19 6.58 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  2¢ABCDNaRSTU£¤¥� 

Fig.3  Microhardness of two laser cladding layers 
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� 4  Monel 400G�V Ni�G�ABCDN[\¦§�k�
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Fig.4  Cumulative mass loss of Monel 400 alloy and Ni-based 

alloy laser coating samples as a function of cavitation 

erosion time 
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� 5  Ni�V Ni�LMG�CDN[\¨©ª«HIde 

Fig.5  Surface morphologies of Ni-based (a, c, e, g) and Ni-based+0.5% RE (b, d, f, h) cladding layers after cavitation erosion for 

different time: (a, b) 30 min, (c, d) 60 min, (e, f) 120 min, and (g, h) 300 min 
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� 6  Ni�V Ni�LMG�CDN[\ 300 mina¬Ide 

Fig.6  Cross-section morphologies of the Ni-based (a) and Ni-based+0.5% RE alloy (b) cladding layers after cavitation erosion  

for 300 min 
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Cavitation Erosion Properties of Ni-based RE Alloy Coating on Monel Alloy  

by Laser Cladding 
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Abstract: Ni-based RE alloy cladding layers were prepared on Monel 400 alloy by a laser cladding technique. The microstructure, phase 

structure, microhardness, cavitation erosion properties and failure mechanism of the cladding layer were investigated by SEM, EDS, XRD, 

microhardness tester and ultrasonic cavitation erosion tester. The results show that the addition of Y

2

O

3

 can refine the microstructure of the 

cladding layer, which is mainly composed of γ-Ni solid solution, Ni

3

B and the high-hardness carbides (Cr

23

C

6

 and Cr

7

C

3

). The average 

hardness of the cladding layer can reach 9040 MPa. The cavitation erosion resistance of the Ni-based RE cladding layer is 8.7 times larger 

than that of the Monel 400 alloy. The failure mechanism of the cladding layers is mainly the erosion peeling of the dendrite. Grain 

refinement strengthening and the net structure blocking grain boundary are the key to improve the cavitation corrosion resistance of the 

cladding layer. 

Key words: Monel 400 alloy; laser cladding; Ni-based RE alloy; cavitation erosion 
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