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Measurement of Process Induced Residual Stresses in
Polymeric Composites: the Successive Grooving Technique

Won J. Yu*

ABSTRACT

SGT(Successive Grooving Technique) is investigated as a realistic method to measure the built-
in process induced residual stresses in fiber composites. The main aim is to develop a
methodology for assessing the in-plane residual stresses in laminated composites without
complicate apparatus in an effort to realize on-site measurements. Two dimensional compliance
model is described which quantifies the internal stresses by correlating them with the strains
measured during the layer after layer successive grooving of laminates.

Numerical experiments are carried out to study the feasibility for this technique. Successive
grooving of the(0,) graphite/PEEK laminate, containing parabolically distributed skin core residual
stresses in the thickness direction is simulated with F. E. method. Residual stresses in fiber
composites are shown to be measured successfully. Further experimental studies are needed for the
full verification, however, while this study shows the promising possibility of this new technique.
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Fig. 1. Typical pattern of the residual stresses in
composite laminates. Stresses vary inside
the layers due to the skin-core effect.
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