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These notes were prepared in connection with a series of lectures delivered in the fall of
1996 in the Department of Solid Mechanics at the Technical University of Denmark.
Applications of thin films and multilayers are discussed along with issues related to their
mechanical integrity. The origins of stress, both intrinsic and thermal, are reviewed, with
discussion of interior, edge and bending effects. The main thrust of the notes is on fajlure
modes due to stress. For films and layers in tension these include steady —state tunnel and
channel cracking, delamination and interface decohesion. For films in compression the pri-
mary failure modes are buckling—driven delamination and edge delamination. A number
of the failure modes are analysed with special emphasis on the mechanics which are com-
mon to all systems. Robust criteria for fail—safe design of films, coatings and multilayers
are obtained. The notes are designed to be used in conjunction with two detailed review
articles: A.G. Evans and J.W. Hutchinson (1995) “The thermomechanical integrity of thin
films and multilayers”, Acta Metall. Mater. 43, 2507-2530; and J.W. Hutchinson and Z.
Suo (1992) “Mixed mode cracking in layered materials”, in Advances in Applied Mechanics
29, (eds.: J.W. Hutchinson and T. Wu) Academic Press, New York, 63—191. The author
would like to express his appreciation to the COWI Fund for suppaort for his stay at the Tech-
nrical University of Denmark.







