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EXPERIMENTAL STUDY ON THE INTERLAMINAR FRACTURE TOUGHNESS

OF COMPOSITE LAMINATE ON HYGROTHERMAL CONDITIONS

GUAN Guoyang, JIAO Guigiong, PAN Wenge
( Department of Engineering Mechanics, Northwestern Polytechnical University, Xi' an 710072, China)

Abstract:  With mixed-mode flexure (MMF) specimens, the mixed-mode interlaminar fracture
toughness of composite laminate was investigated experimentally, mainly focused on the hy-
grothermal effect on the strain energy release rates. It was found that: the co-function of heat
and moisture caused plasticity near the tip of delamination. T he critical energy release rates were
calculated with two expressions (for mode and mode components, respectively) based on
the beam theory. Scatter graphs of G versus G , the mode and mode components of criti-
cal energy release rates in different hygrothermal conditions, were given. The result showed that
at room temperature, the hygroscopic absorption had little effect on the interlaminar fracture
toughness, while at higher temperature conditions, the toughness increased as the hygroscopic
degree increased. For dry laminates, the fracture toughness showed no distinct difference as the
temperature increased, and for highly moisture absorpted specimens, the toughness was im-
proved markedly. T he fractograph was examined for further understanding of the mechanism.
Key words: delamination; hygrothermal; interlaminar fracture toughness; laminate; energy re-
lease rate
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Fig.1 The MMF specimen and loading sketch
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Fig.2 Geometry and dimensions of the specimen
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Fig.5 G versus G of specimens with different
hygroscopic degrees at room temperature
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Fig- 7 Fractograph of dry specimens at room temperature Fig.8 Fractograph of specimens of 1.1% hygroscopic
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Fig. 11 Fractograph of dry specimens at 120
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Fig. 12 Fractograph of specimens of 1.1%

hygroscopic degree at 120
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