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DISCUSSION OF FRACTURE CRITERIA IN SPALL MECHANICS 

P. CHE V R IE R and J. R. KLEPACZKO (METZ)

An analysis of variety of spali criteria is discussed in this paper. Some mechanisms of the 

free surface creation in spali are discussed, including cleavage and fibrous separation. Existence 
of those micromechanisms of fracturing is illustrated by severa! fractograms for aluminum alloy, 
irou and steel. Finally, three groups of fracture criteria used in prediction of spalling are re­

viewed. It is concluded that all modern spali criteria must have an evolutionary character, that 
is they must take into account the time evolution of damage. A relatively new simple criterion 
based on the Boltzmann statistics is verified for 7020-T6 aluminum alloy. This simple criterion 

appeared to be quite efficient in finite elements computer codes. 

l. lNTRODUCTION; FRACTURE CRITERIA

It is well known that all processes of fracturing, elastic or elasto-plastic are 
rate and temperature-dependent. The most generał means for estimating the 
microstructural weakening, and in consequence the microcrack or microvoid for­
mation, is a consideration of the energetics of less resistant microvolumes in a 
materiał. The local stress components a;j produce a strain energy density in a 
materiał. Thus, a fracture criterion must take into account not only the local 
strain rate and temperature but also the local stress distribution. The local frac­
ture criteria are based on this concept. For example, the critical conditions are 
reached, and a crack will propagate, w hen some specified parameters exceed some 
characteristic values in the process zone, that is in the microvolume where the 
free surfaces are created. A simple classification of the local approaches in frac­
ture mechanics can be found, for example, in [1]. If an isolated crack is already 
present, two local fracture criteria are most frequently used: 

i) a22 = aF at x1 = lF, i.e., the stress a22 normal to the crack plane must
be equal to the local fracture stress aF at the characteristic in-plane distance lF 

from the crack tip. 

ii) c22 = cF at x1 = lF, i.e., the normal strain c22 must be equal to the critical
strain cF at the characteristic in-plane distance from the crack tip. 
















































