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<Abstract>

A mixed mode bending test was performed to investigate the mixed mode
delamination for carbon/epoxy composite material. By loading the specimen with a
lever, a single applied load could produce mode I and mode II bending loads on the
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specimen simultaneously. Various mixed mode ratios could be produced by changing
the applied load position on the loading lever and the bending load position on the
specimen. This test was analyzed using beam theory, compliance method and modified
beam theory to decompose total strain energy release rate into the mode I and mode II
components. The results agreed well with those of finite element analysis.
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Table 1. G/Gu ratio variation of mixed mode bending specimen

B.T CM M.B.T FEM
1.33 1.33 1.44 1.46
0.56 0.56 0.61 061
0.29 029 0.32 0.32
0.07 0.07 0.07 0.07

B.T = Beam Theory, M.B.T = Modified Beam Theory
CM = Compliance Method, FEM = Finite Element Method

Table 2. G¢ of mixed mode bending specimen

Ge (J/m?)
u
Gv/Gu B.T CM MB.T FEM
1.33 388 415 408 437
0.56 511 522 528 541
0.29 586 600 0601 620
0.07 737 801 741 809

B.T = Beam Theory, M.B.T = Modified Beam Theory
CM = Compliance Method, FEM = Finite Element Method
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Fig.l1 Test apparatus for mixed mode bending specimen
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Fig. 3 G/ variation for crack length of mixed mode bending specimen
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