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Abstract : Nickel-based alloy is widely used in rapid repair and surface modification of complex structural parts
with high performance due to the excellent high temperature resistance and creep resistance. The laser additive
nickel-based alloy exhibits desirable hardness and high temperature resistance, which suffers huge loss under
harsh service conditions of high temperature and high-speed friction. Therefore, the high temperature wear resist-
ance of nickel-based alloy cladding layer needs to be further improved and optimized. The research status of high
temperature wear resistance of laser cladding nickel-based alloy was comprehensively described in aspects of the

laser cladding process parameters, alloying element content, reinforcing phase, self-lubricating phase and auxilia-

ry treatment. The main problems were analyzed and the solutions were proposed.
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Fig.1 High magnification FESEM images of TiC-Ni coating with different cladding processes
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Fig.2 Distribution of graphite in composite coatings with different nickel coated graphite contents
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Fig.3 Interface of composite coating with different rare earth contents
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Finite Element Modelling of Mechanical Behavior of SiC,/Mg-6Zn-3A1 Composites
Bai Shuying', Wang Chong', Guo Enyu'*, Chen Zongning"?, Kang Huijun'*, Wang Tongmin'*
[1.Key Laboratory of Solidification Control and Digital Preparation Technology(Liaoning Province) ,

School of Materials Science and Engineering, Dalian University of Technology;

2.Ningbo Institute of Dalian University of Technology]
Abstract: A two-dimensional finite element mechanical analysis model based on real microstructures was estab-
lished for SiC,/Mg-6Zn-3Al magnesium matrix composites. The deformation and {racture behavior of the compos-
ites and the influence of grain size on mechanical properties were investigated intensively by combining simulation
and experiment. The results indicate that the strength, plasticity and work hardening rate of the composites are
all decreased with the increase of grain size. The simulation analysis reveals that the simulation curve under plane
strain loading is in consistent with the experimental ones, and stress concentration often occurs in the sharp cor-
ners and depressions of grain during the tensile process. The stress and strain are distributed in an “X” shape a-
long 45 ° from the tensile direction, and the superposition of the stress or strain at the center become the nuclea-
tion location of crack source. The crack is propagated along the high stress or strain area, leading to the release of
local regional stress. The essence of grain size increase resulting in the property reduction is the great decline of
load transfer effect of large grain.

Key Words: Mg Matrix Composites, Mechanical Property, Finite Element Simulation, Plane Stress, Plane Strain
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