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Table 1 Test material composition (/%)
Element Ni Cr Nb Mo Ti Al Co C Fe
Inconel718  50.25~55.87  17.22~21.83 4.75~5.55 2.84~3.83 0.65~1.62 0.23~0.84 0.93~1.02 0.03~0.08 Bal.
K418 50.01~55.20  17.01~21.04 4.42~538 2.81~3.32 0.62~1.53 0.34~0.75 0.36~0.98 0.02~0.08 Bal.

B 1 Inconel7184 i /2 il 4 il F2 S B AR5

Fig.1 Preparation process (a) and overall morphology (b) of the Inconel718 alloy coating
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Fig.2 Composition and microstructure of Inconel718 laser remanufacturing coating: (a) the equiaxed crystal structure of the top
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coating, (b) the dendrite structure in the middle and cellular structure at the bottom, (c) the internal precipitates of the coating,

and (d) the main elements of the coating
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Fig.3 Main phase of dendrite region in the middle forming layer
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Table 2 EDS analysis results of precipitates in the Inconel
718 coating(at%o)

Phases Ni Cr Mo Nb Ti
y 62.12 26.42 5.98 2.26 3.22
1) 45.28 20.18 15.88 12.46 2.20
Laves 42.26 17.28 15.20 20.28 4.98
NbC 16.92 7.85 3.87 44.22 27.14
NiC 2.88 3.12 5.28 84.68 4.04
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Fig.4 Microhardness distribution of the Inconel 718 coating and

K418 substrate
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Fig.5 Size standard for isometric microfilm specimen
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Fig.6 Fracture morphology of Inconel 718 tensile specimens
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Properties of Inconel 718 Superalloy Coating on K418 Alloy Surface for
Laser Remanufacture

Ren Weibin®? , Zhou Jinyu' , Dong Shiyun?, Xu Binshi?, Yan Shixing? Chen Guoyan®

(1. Changzhou Key Laboratory for Remanufacturing, Jiangsu University of Technology, Changzhou 213001, China)

(2. National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)
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Abstract: For the high temperature and high rotational speed working conditions of K418 superalloy impeller, the problems of
deformation out of tolerance and reduction of mechanical properties after remanufacture for layer become the research focus. Based on
the optimized process of waveform modulation pulsed laser, the Inconel 718 alloy layer was remanufactured. The metallographic
microscope, SEM, XRD, EDS, microhardness, and dynamic balance testing machine were used to research the microstructure
morphology, phase structure, interface composition distribution, basic mechanical properties of Inconel 718 layer. The results show that
there is metallurgical bonding between the cladding layer and the substrate. Coarse dendrites exist in the middle layer, and there is a
30~45<angle between the coarse dendrite and the laser scanning direction. From the middle of the forming layer to the top and to the
bottom, the coarse dendrite degenerates into equiaxed and cellular crystals, respectively. The microhardness of the forming layer is
4100~4400 MPa, which is slightly higher than that of the substrate. A small amount of Laves phase are precipitated in the grains and
intergranular, which reduce the impact on the hard-brittleness of the forming layer, the friction and wear coefficient is slightly lower
than that of the matrix, but the requirements of remanufacture is still met.

Key words: Inconel 718 alloy; K418 alloy; laser remanufacture; coating properties
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