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Microstructure and mechanical properties of NiCoCrAlY coating

on compacted graphite iron by laser cladding
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(1. Key Laboratory of Mechanics in Advanced Manufacturing Institute of Mechanics Chinese Academy of
Sciences Beijing 100190 China; 2. School of Mechatronic Engineering China University of Mining and
Technology Xuzhou 221116  China)
Abstract: Considering the problem of quench hardening and cracking at the interface of laser cladding coating on the cast iron a method
combined laser alloy and laser cladding was proposed to produce NiCoCrAlY coating on compacted graphite iron. The dilution
microstructure and microhardness of the coating were investigated by means of optical microscope scanning electron microscopy X-ray
diffractometer Vickers hardness tester. The bonding characteristics and mechanical properties of the layer were evaluated by three—point
bending test. The results show that martensite turns to tempered sorbite in heat affected zone by the laser alloy cladding method thus the
depth of hardening layer decreases. Simultaneously the bonding characteristics and plasticity are improved and the bending strength is
raised to 891 MPa. The fracture morphology shows a good bonding between coating and substrate and also a combination of cleavage
fracture and dimple fracture.
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Sketch of laser alloy cladding process

(‘a) laser alloying; ('b) deposition of subsequent layers; ( ¢) morphology of deposited coating
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Tablel The measured geometric parameters in cross section

of the coating and calculated dilutions

Layer 1 2 3 4 5 6

Width/mm  2.279  2.386  2.404 2.412 2.601 2.627
Height/mm  0.235 0.339 0.527 0.697 0.860 0.961
Depth/mm  0.618 0.782 0.732 0.751 0.744 0.723
Dilution/% 72.5 69. 8 58.1 51.9 46. 4 42.9
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Fig.2  Microstructure of heat affected zone with one layer

cladding

(a)

(a) general morphology; (b) high magnification view
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Fig.3 Microstructure of heat affected zone with 6 layers of laser alloy cladding

(a) general morphology; (b) bonding zone; ( c) tempered zone
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Fig.5 X-ay diffraction patterns of coating

6

Fig.6  Microstructure of coating

4
Fig.4 Depth of hardening layer with different cladding layers
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Fig. 8 Load-deflection curve of bending test
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Table 2 Bending property of sample
Sample S1 S2 S3
Bending elastic modulus/GPa 63.4 57.6 56.8
Plastic stage/mm 2.24 1. 10 2.40
Bending strength /MPa 707 882 891
Fracture deflection/mm 3.31 2.72 3.91
S1
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S3 N
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Fig.9 Fracture morphology of bending test (a) general morphology; ('b) substrate; (¢) coating
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