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Microstructure and properties of laser clad 316LL
stainless steel repair coating on 300M steel

CUI Jing, LU Meng-ke ,ZHAI Wei,ZHANG Hang, YANG Guang-feng
(College of the Airport, Civil Aviation University of China, Tianjin 300300, China)

Abstract : Through the experimental study of 316L stainless steel laser cladding repair on the surface of 300M steel,
the structure and properties of the laser cladding repair layer were discussed. On the basis of previous experiments, this
paper selected 316L stainless steel powder as cladding material to carry out variable power laser cladding comparative
experimental research. By means of metallographic analysis, EDS analysis, XRD analysis and electrochemical analysis,
the effects of different laser power on the microstructure, microhardness and corrosion resistance of the coating were
analyzed. The results show that when the laser power is 1. 5 kW, the coating quality is the best,and the cladding layer
and the substrate are metallurgically bonded. The bottom of the cladding layer is planar crystal structure, the lower part
of the cladding layer is cellular crystal and columnar crystal ,and the upper part is dendrite and equiaxed crystal, the
surface layer is mainly equiaxed crystal structure. When the laser power is 1. 5 kW, the maximum hardness of the clad-
ding layer is 2. 5 ~3 times of the matrix hardness, which is more suitable for actual working conditions with friction
and impact,additionally, the coating has the lowest corrosion potential ( —462. 65 mV ) and the minimum self-corro-
sion current (3. 63 x10 > mA) ,so its corrosion resistance is the best. The impedance of cladding coatings with differ-
ent laser power was ranked as:1.5 kW >2.0 kW > 1.0 kW.
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Tab. 1 Chemical composition of 300M steel (wt % )

2
2

C Si Mn P S
0.41 1. 66 0. 64 0. 009 0.0013
Cr Ni v Mo Fe
0.71 1.90 0. 008 0.37 Balance.

%2 316L TR M KA F g (wt %)
Tab. 2 Chemical composition of 316L

stainless steel powder(wt % )

Cr Ni Mo Mn Si Fe
17.1 13.5 2.3 0.2 0.8 Balance.
2.2 ki
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Fig. 1 Schematic diagram of laser cladding coating cross-section
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Fig. 2 Surface morphology of 316L stainless steel coating

with different laser power cladding
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Fig. 3 Cross-sectional shape of molten pool of 3161

stainless steel with different laser power cladding
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Tab. 3 Dilution rate of laser cladding

coatings at different laser powers

1.0 kW 1.5 kW 2.0 kW

25.2 % 58.9 % 66.3 %

dilution rate
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Fig. 4 XRD pattern of 316L stainless steel coating
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Fig. 5 Microstructure of cladding coating of 316L stainless steel at different laser power
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Fig. 6 Microstructure of heat-affected zone

of laser cladding 316L stainless steel
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Tab. 3 Thefitting results of electrochemical

polarization curves

Laser power/kW E.../mV [,/ mA
0 -562.13 6.91x107?
1 -528.56 6.11 x107?
1.5 —462. 65 3.63x107?
2 -506. 44 6.62 x107?
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