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Elucidation of mechanism for semi-solid deformation causing dilatancy

Nagira, Tomoya
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Al Fe

Synchrotron X-ray radiography was used to stud¥ tensile and compressive
deformations of semi solid Al-Cu and Fe-C alloys. In the case of tensile deformation of Al-Cu
sample, tensile deformation was localized in the high strain region, resulting in the formation of
internal cracking in the plane normal to the tensile axis. On the other hand, in the case of
compressive deformations of Al-Cu and Fe-C samples, rearrangement of solid particles including
translation and rotation caused the shear induced dilation at the shear domains. Shear fracture
finally occurred due to inadequate liquid flow into the expanding spaces between solid particles
caused by shear-induced dilation. The solid/solid interaction including impingement between solid
particles and rearrangement has significant role in the compressive deformation. These observations
demonstrated that the mechanism of cracking formations induced by compressive deformation was
totally different from that in the tensile deformation.
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In situ observation of solidification cracking for stainless steel during TIG welding using synchrotron X-ray imaging
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