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ABSTRACT

This Paper is concerned with the fracture behavoir of Unidirectional Laminate (UD) and
the characteristic length of Multidirectional Laminate (MD) around hole under the Uniform
Tensial Strain.

Two fracture mechanical concepts of the Waddoups-Eisenman-Kaminski (WEK) model based
on the Linear Elastic Fracture Mechanics (LEFM) and the Whitney-Nuismer Model based on
Point and Average Stress Criteria were applied.

The characteristic length of a laminate with a hole is then obtained using the coefficient of
stress reduction and the experimental results, and it can be utilized in predicting the stress
level at which the specimen will {racture.

The results of the fracture characteristics and the strength of the specimens having a hole
in the center can be used as the important experimental data in the research branch of the
mechanical fastening of laminated structures.

The Ultrasonic scanning and the Acoustic Emission (AE) method were utilized in order to

find out the initial defects and the fracture behavior, respectively.
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w : Width of specimen
R : Circular hole radius
dy : Characteristic length for point stress
criterion
a : Characteristic length for average stress
criterion
a* : Characteristic length for WEK model
an . Critical stress for finite width plate
oy : Critical stress for infinite plate
ao : Unnotched tensile strength
Ke, Ko :Critical stress intensity factor
Kr : Stress concentration factor(SCF)
K7 . Stress concentration factor for infinite
plate
E;; : Effective elastic module
ny . Poisson’s ration of laminate
F(R/W) : Finite width correction factor
Xr : Tensial strength
Yr . Trans. strength
S : Shear strength
g1 : Stress in fiber direction
oq : Stress in normal fiber direction
Ti2 . Shear stress in X~Y coordinate
UD : Unidirectional laminates
MD : Multidirectional laminates
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Table 5 Strength reduction factor of U.D laminate
Off-Axis(deg.) D(mm) , an(Mpa) [ g9(Mpa) on/oo | Prediction (MPa)
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Fig. 5 Process of fracture
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Laminate Dia.(mm) ‘ M 7{% an m’{ga) | ":ﬂ Remark
0.0 -~ — — 508. 80 1.000
[+45°/0°/ 3.0 402.21 1.015 408.20 0.800 | W=25.4mm
90735 5.0 338.45 1.045 353. 68 0.695 | +=1.016 mm
7.0 304. 11 1.09 333.00 0.654
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