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Abstract: Combined with crystal plasticity theory, effects of sliver defects on tensile properties of CMSX-4 nickel-
based single crystal superalloy were investigated using tensile testing and microscopic observation methods. The results
reveal that the tensile fracture mode of specimens without sliver defects is characterized by shear fracture at 980 C,
while that of ones with sliver defects is the features of mixed fracture. The sliver defects lead to a reduction in the plas-
ticity of single crystal specimen, which has little effect on the tensile strength. Stress concentration occurs in the sliver
region of specimens containing sliver defects during tensile process, and cracks propagate along the grain boundaries,
resulting in the decline in plasticity.
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Tab.l Chemical composition of CMSX-4 alloy %
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Fig.1 Morphology of sliver and schematic diagram of tensile specimens
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Fig.2 Crystal orientations of specimens without and with sliver

in the gauge sections
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Fig.3 Stress-strain curves of tensile test and simulation for the

specimen without sliver defects
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Tab.2 Parameters for crystal plasticity simulation
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Fig.4 Finite element models of specimens without and with sliver
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Tab.3 Tensile properties of specimens without and with sliver
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Fig.5 Stress-strain curves for specimens without and with sliver
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Fig.6 Fracture morphologies of tensile specimens without and with sliver
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Fig.7 Longitudinal cross-section morphologies of tensile fracture of specimens without and with sliver
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Fig.8 Comparison of stress and strain from experiments and

simulations
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Fig.9 Evolution of stress distribution in specimens without and

with sliver
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Fig.10  Stress-strain curves of specimen with sliver at different

locations in the gauge secions
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