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Table 1 Technological parameters of laser cladding
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Fig. 1 Experimental system of laser cladding
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Table 2 Chemical composition of 20Cr13
steel, M2 and Ni60A (wt. % )

C Mn Si B Cr Ni Mo Fe

20Cr13 0.18 0.60 0.36 — 11.22 0.27 0.16 Bal.

M2 0.28 0.31 0.40 — 18.65 2.60 0.38 Bal.

Ni6OA 0.75 — 4.30 3.10 14.8 Bal. — 3.70
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Fig. 3 Laser cladding single channel macroscopic cross section
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Fig. 4 Effects of temperature gradient G and solidification

rate R on morphology and size of crystalline tissue
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Fig. 5 Microstructure of laser cladding layer
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Fig. 6 Schematic diagram of microhardness

measuring points arrangement
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Fig. 7 Microhardness distribution
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Fig. 8 Polarization curves of Fe—based and

Ni-based coatings
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Microstructure and Properties of Laser Cladding Fe/Ni Base
Alloy Coating on 20Cr13 Surface Steel

ZHOU Zhi-jie' ,XU Lei' ,DU Yan-bin' ,ZHANG Lei’

(1. Chongqing Key Laboratory of Design and Control of Manufacturing Equipment Mechanism
Chongqing Technology and Business University , Chongqing 400067 , China ;
2. Chongqing Pump Industry Co. ,Ltd, Chongqing 400003, China)

Abstract :In order to improve the surface performance of 20Cr13 stainless steel,the M2 Fe-based and Ni60A
Ni-based alloy cladding layers were prepared on the substrate surface by laser cladding technology. The differences
of metallographic structure , microhardness and electrochemical corrosion properties of the two cladding layers were
studied by optical microscope,microhardness tester and electrochemical workstation. The results show that there are
obvious white bright bands at the interface of the Fe/Ni based cladding layer and the substrate, and there are no
defects such as pores and cracks. The microstructure of the Fe-based coating is mainly composed of equiaxed crystal
and cellular crystal, while the microstructure of the Ni-based coating is mainly composed of columnar crystal and
dendritic crystal. The microhardness of the Fe-based coating was 541. 7THV , and that of the Ni-based coating was
592.3HV,which was 2 ~3 times of that of the matrix microhardness (220.7HV ). The Fe-based and Ni-based
coatings have formed a good metallurgical bond with the 20Cr13 steel substrate surface,and their surface hardness
has been significantly improved. The microhardness of Ni60A Ni-based material in the coatingzone is higher than
that of M2 Fe-based material ,and there is little difference in the microhardness of the two in the heat affected zone;
The self-corrosion potential of the iron-based coating ( —0.21v) was slightly higher than that of the nickel-based
coating (-0.23v) ,and the corrosion resistance of the iron-based coating was better than that of the nickel-based
coatling.

Key words: laser cladding; martensitic stainless steel; microstructure; microhardness; electrochemical

corrosion
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