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Evaluation of Delamination for Fiber Reinforced Composite Material without Crack

Sam-Hong Song(Mech. Eng., Korea Univ.), Cheol-Woong Kim'(Research Institute of Eng. & Tech., Korea
Univ.) and Jin-Woo Hwang(Graduate School, Mech. Eng., Korea Univ.)

ABSTRACT

Previous researches for fiber reinforced composite material(FRCM) have been evaluated the fatigue delamination

behavior using the traditional fracture mechanics parameters. Therefore, previous researches for FRCM have not generally

been firmed yet. Because delamination growth behavior in FRCM should be consider relationship between delamination area,

Ap and crack length, a instead of traditional fracture mechanics parameters. Especially, in case of delamination behavior for
FRCM without crack should be considering equivalent crack, i.e., pseudo crack, a, using the fracture behavior of FRCM with
crack. The major purpose of this study was to evaluate the delamination for FRCM without crack. The details of the studies
are as follow : 1) Relationship between crack growth rate, da/dN and stress intensity factor, 4K in FRCM containing a saw-
cut and circular hole with crack. 2) Propose of PSEUDO CRACK MODEL for the delamination in FRCM without crack. 3)
Analysis of crack propagation energy, E,, . using a total energy, E,,; and delamination growth energy, E .
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Fig. 1 Delamination behavior in fiber reinforced
composite material (FRCM) containing a circular

hole in case of with crack and without crack
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Fig. 2 Geometries of FRCM containing a (a) saw-cut and
(b) circular hole (unit : mm)
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Fig. 3 Relationship between crack length, a and
number of cycles, N in FRCM containing a saw-cut
and circular hole
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Fig. 4 Relationship between stress intensity factor
range, 4K and crack growth rate, da/dN in FRCM
containing a saw-cut and circular hole
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N =3.7x 10% cycles N =5.5x 10% cycles N =6.2x 10* cycles
(a) Circular hole specimen with crack

N =2.8x 10 cycles

N =2.0x 10* cycles
(b) Circular hole specimen without crack

N =5.2x 10? cycles

Fig. 5 Ulatrasonic C-scan images of crack
propagation and delamination behavior classified
two types in FRCM containing a circular hole
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