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Direct Observation of Crack Tip Stress Field Using
the Mechanoluminescence of SrALQOs:(Eu,Dy,Nd)

J. S. Kim and K. S. Sohn

Abstract

The present investigation aims at visualizing the crack tip stress field using a mechanoluminescence
material. The well known compound SrALOsED” was adopted as a mechanoluminescence material. Two
more trivalent rare earth elements such as Dy and Nd were taken into consideration as codopants to
provide the appropriate trap levels. Samples of a variety of compositions were prepared by varing Eu”,
Dy, and Nd* doping contents, for whidh the combinatorial chemistry method was used. In order to
search for the optimum composition for the highest mechanoluminescence, the luminescence induced by a
compressive device including a CCD camera. In parallel, a compact tension specimen was prepared hy
mixing the luminescence powders of optimum composition and epoxy resin. Crack initiation from the
mechanically machined sharp nothc tip and its growth during loading were found to be associated with the

extent of light emission from SrApOy
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Fig. 3 Schematic reproduction of Fig. 2(c), showing
the size and shape of crack tip stress field in
association with some useful geometrical
information
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