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THE MICROSTRUCTURAL DAMAGE OF
MATERIALS AND DUCTILE FRACTURE

Li Guo-chen Zhang Yi-zeng
(Institute of Mechanics, Academia Sinica) (Huazhong Institute of Technology)

Abstract

For the estimation of the strength and life of malerials, an important and

widely noticed problem is to consider the ductile fracturc behaviour Cincluding
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low cycle fatigue) , Although the siress intensity factor K, the J integral and
the corresponding ductile toughness testing method had created fracture mechanics
as a new branch of solid mechanics, recent rescarches for stable crack
propagation, mixed-mode fraclurc and the initiation of short cracks have proved
that these paramecters fail to characterize the main featurcs of such material
damages with large plastic deformations and microstructural metamorphoscs, [or
better and deeper understanding of ductile fracture behaviour, an cspecial
cmphasis should be put upon the microstructural rescarch of material damages,
Surcly, only with the joint investigation of macroscopic and micro stiuctural
analyses and an interdisciplinary research, in solid mechanics and maicrial scicnce,
further development can be made, In this peper, review is made on the new
developments in the ficlds of voild nucicaticn and shear band localizalion, as the
moiic ralcrosiruciural feaiurcs of ductile damage, also on the constitutive model-
Ying ol damaged materials, The recent rescarch works done in the Institute of
Mecchanics, Aacdemia Sinica and  Huazhong Institute of Technology are
introduced,

Keywords damages microstructiura] damages void damage; shear band damages

fracturey self-consistent method
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