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Fig. 1 Radiographs of tensile test bars and fatigue test bars
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Effect of Shrinkage Porosity on Mechanical Properties and Fracture
Characteristics of Ferritic Ductile Iron EN-GJS-400-18-LT

WANG Ze-hua, MEI Wan, CAI You-wei, ZHOU Ze—hua, ZHAO Wei-hua, CAl You-wei, ZHANG Xin
(College of Mechanics and Materials, Hohai University, Nanjing 211100, Jiangsu, China)

Abstract:

A number of test pieces with different levels of shrinkage porosity were cut from an EN-GJS-400-18-LT
spheroidal graphite casting. The tensile test and the fatigue test were performed to investigate the impact
of shrinkage porosity on their mechanical properties and fracture characteristics. The results show that the
tensile strength decreased linearly with the increase of the pore area ratio (r,) of shrinkage porosity, and the
relationship could be expressed by a fitting formula, R,=358-352r, (MPa). The tensile elongation decreased
sharply with the increase of the shrinkage porosity due to the non-uniform plastic deformation. The bigger the
pore area ratio (r,) and the smaller the area of the shrinkage porosity, the lower the tensile elongation will be.
The fatigue life also dramatically declined with the increase of the pore area ratio (r,). Under a cyclying tensile
stress of 0 and 150 MPa, the fatigue life of the sample could be expressed by a fitting formula, N=5. 79><103r1,-
1.4. Besides the pore area ratio (r,) , the bigger the size of the pore of the shrinkage porosity, the lower the
fatigue life will be. The fracture characteristics had no much difference no matter with shrinkage porosity or
not. Not only the shrinkage porosity, but also the irregular graphite particles, all the sharp corner of them may
become the initiation sites of the fatigue cracks. The fatigue fracture of spheroidal graphite cast iron is very
complex. There are many initiation sites of the fatigue cracks. Cracks propagating from different initiation
sites result in the failure of the test pieces.
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