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Interfacial bonding strength and fracture behavior for Fe901 laser cladding layer

Chen Wei', Wang Zeming', Cao Yishu’, Zhang Xiaoji*, Zhang Wei’, Chen Chungang’
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Wuxi Shuguang Precision Industry Co. , Ltd. , Wuxi 214145, China)

Abstract: To study the interface bonding strength between substrate and Fe901 cladding layer after remanufacturing of H13 hot mold
steel, it was quantitatively characterized with the interfacial shear strength as the index, and the microstructure of each part for the clad-
ding layer was analyzed. Then, the fracture morphology and the fracture mechanism were analyzed, and the various stress distribution laws
of the interface were analyzed by finite element analysis method. The results show that the cladding layer and the substrate form a good
metallurgical bonding, the highest interfacial shear strength is 804. 75 MPa, and the average shear strength is 779. 73 MPa. Through the
fracture morphology analysis, the fracture type of the interface is a mixture fracture form of dimples and quasi-cleavage fracture. Finite ele-
ment analysis shows that there is a large stress concentration at the edge of the interface during the shearing process. The cladding layer
and the substrate have a very high interface bonding strength. During the shear process, the stress concentration occurs at the edge of the
interface due to large deformation, and the cracks are first produced to cause the interface destruction, and then develop into the fracture
of the entire cladding layer.
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Fig. 1  Principle diagram of laser cladding
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Fig.2  Structure diagram of shear device (a) and sizes of

shear specimen (b)
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Fig. 3 3D model of cladding layer specimen
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Fig. 4  Microstructures of cladding layer
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Fig. 5 Displacement-load curve during shearing process
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Fig. 6 SEM morphologies of fracture surface

(a) Macroscopic fracture surface
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(b) Micromorphology of source region for fracture
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Fig. 7 Distribution diagram of equivalent stress
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Fig. 9 Schematic diagram of stress extraction along different paths
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