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SFRP (Short glass-fiber-reinforced plastics) has been often used in industrial products owing to its
superior mechanical properties and low weight. However, SFRP generally exhibits complex fracture
behavior, and occasionally break at a lower force than expected. Therefore, to assure the safety of SFRP
products, testing must be performed continuously throughout production. Thus, the reliable strength
evaluation methods are desired to satisfy the increased demand for SFRP products in the future.

SFRP specimens molded by injection and compression with various fiber volume fraction, vs, were
subjected to four-point flexural tests and micro-observations. The mechanical property diagram was
obtained by applying the modified rule of mixture (Chapter 2). Static and fatigue strengths in multiaxial
stress states were obtained by combining the tensile load and torsional torque. Fatigue life were
estimated by applying the normalized stress defined by the failure criterion for orthotropic materials
(Chapter 3). The strength estimation procedure was constructed by applying the EVT (Effective
Volume Theory) based on the Weibull model and FEM analysis. The method was validated by material
test using Open Hole specimens (Chapter 4). The static test of three- and four point flexural, and tensile
and torsional combined were carried out for evaluating the effect of vs and loading mode. Size effects on
multiaxial stress states were clarified by substituting the EVT to the Tsai-Hill failure criterion (Chapter
5). A method of prediction that took into consideration the size effect based on the Weibull theory was
proposed, and the measured values were compared with the predictions (Chapter 6). Tensile-torsional
combined tests were carried out using round-bar specimens. The fracture strength was decreased with
increasing the effective volume of the specimen regardless of vi and loading mode (Chapter 7). Finally,

the results of the thesis through Chapter 2 to 7 are concluded and summarized in the Chapter 8.



