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Original publisher: Hampton, Va. : National Aeronautics and Space Administration, Langley Research Center,
2006 OCLC Number: (OCoLC)696008010 Excerpt: . . . The closure of transverse cracks under load reversal, also
known as the unilat-eral eect, is taken into account by dening four damage variables associated with
longitudinal and transverse damage. To determine the active damage variables, it is necessary to dene the
longitudinal and transverse damage modes as follows: 11 11 d d d 1 1 1 11 11 ( 6 ) 22 22 d d d 2 2 2 22 22
wherexis the McCauley operator dened asx: ( x x ) 2. The present model tracks damage caused by tension loads
( d ) separately from damage caused by compression loads ( d ). Depending on the sign of the corresponding
normal stress, a damage mode can be either active or passive. The model also assumes that the shear damage
variable, d, is not aected 6 by the closure eect. Shear damage is caused mainly by transverse cracks and these
do not close under shear stresses ( ). Transverse cracks are inuenced 12 by transverse stresses ( ) producing the
closure of cracks and a friction re-22 tention whereas longitudinal cracks produce the same eect under
longitudinal stresses ( ) 48 . The eect of friction is neglected in the present model. 11 3. 2 Damage activation
functions The determination of the domain of elastic response under complex stress states is an essential
component of an accurate damage model. Based on the previously described mechanisms of crack generation
in advanced composites, a strain space is considered where the material is linear elastic. In the present model, it
is assumed that the elastic domain is enclosed...
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