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Prediction of operational strains using displacement-strain

transformation matrix and its application

Soon-Woo Seo , Kwang-Joon Kim

Abstract

When the operational strains of a structure can not be directly measured in order to predict the life of
the structure due to the problem of the attachment, those must be obtained indirectly. Since the
displacement and the strain are interrelated, the strain can be predicted from the measured displacement
and displacement-strain transformation matrix. The transformation matrix is dependent on the boundary
condition, unfortunately, and it is also difficult to know exactly that of the operational system.

In this study, for the structure with arbitary boundary conditon under the operation, the approximate
method is proposed in order to predict the operational strains using the transformation matrix obtained
by using free boundary conditons. And the method is applied to predict the strains of leads of surface
mount component under the vibration of the printed circuit board.
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Fig. 1 Configuration ofspring model - free boundary
condition of beam
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Fig. 8 Configuration of the FE modeling of SMC
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Fig. 10 Prediction of operational strain of leads
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