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RESEARCH ADVANCES OF MACROSCOPIC/MICROSCOPIC THEORIES
OF LINKAGE FOR SIZE EFFECTS OF SOLIDS

Wei Yueguang
(LNM , Institute of Mechanics, CAS, Beijing 100080)

Abstract A concise review for the research advances of the macroscopic/ microscopic theories of linkage on size effects
of solids is presented in the paper. The main considerations include the following cases. F irstly, the recent experimental
results and size effect phenomena of pure metal specimens with micro-scale size are summarized . Secondly, strain gradi-
ent plasticity theory, which is a size effect consideration and a phenomenological theory is introduced . Thirdly, the differ-
ence between macroscopic theory results and microscopic theory results for metal/ceramic interface cracking and size ef-
fects are discussed. Fourthly, size effects in thin film delamination are proposed. Finally, the commonly used several
fracture process zone models with microstructures are reviewed. The contents described above delineate the linkage of

macroscopic/ microscopic theories for size effecis of solids systematically .

Key words size effects, strain gradient plasticity, thin film delamination, fracture process zone models
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