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Abstract

In design of structural components there s today a large potential for 1ar
geted mateal design. For composite material systems in particular but abo for
more traditional materials, the structural properties can to a large extent be con
Whﬂuwdmwmdmm:m The
number of possible combinatians is in principle infinite. In case of eomposicc
material sysiems the volume fractions of the constituents can continuously be
varied and the constituent properties themselves are influenced by the proces
sing route, It is evident that in ocder 1o fully uilize the opportunity of materisl
design, the relationships besween material composition and structural propertics

must be knawn, To empirically derive these relationships Is bowever practically
infeasable, the knowledge must be based on physical madels for the controlling
micro mechanisms. Regarding structural. propertics the most imporant micro

The first microstructural damage which develops in compesice laminates is
generally matrix cracking parallell to fibres in different plies of the laminate.
This damage is however in mest cases not critical from a structural faflure point
of view. The luminstc can in most cases take substantially higher loads before
final failure occurs. Matrix cracking can however induce more severe damages
such as deluminations, fibre fractures and fibre/matrix debondings. They alo
influence the thermaclastic properties which may cause stress redistributions in
the material. Tt is hence of importance being able to model initiation and growth
of matrix cracks.

A simple to usc theory based on continuum mechanics on the micro sedle
for the prediction of mechanical properties of composite laminates containing




agrecmcnts
resulis was found. [n order 1o simulate micro erack initiation and
2 criterion based on critical energy release rates was investigated. It
thar for thin plics the energy release rate criterion reasonably well cap-
the micro cuacking proces. As n cxample predicions of the tresstrin
sotropic glass fibre
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