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Abstract: This paper is concerned with the effect of filler to a crack which, has occurred
in the polymer composite materials under loading.

Model specimens for photoelastic test were made with epoxy resin plate in which a small
copper plate was inserted as a filler into central transverse axis, and varied the length of
copper plate from 0 to 80mm. Measurement of stress concentration factor of simple epoxy
plate was carried out under tension, bending and bi-axial loading respectively, according
to the variation of depth, angle and root radius of notch. And it was then compared to
stress concentration factor of a specimen notched in the same way in which a copper plate
was inserted. '

The results showed that under tension the values of stress concentration factor of copper
plate inserted specimen were lower than un-inserted epoxy plate, but under bending the
values were represented reversely owing to the position of copper plate in specimen, In
bi-axial loading the values were observed to be between the values under tension and under
bending.
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Notation

o ; stress

P ; load applied

n ; fringe order

! ; length

d ; depth of notch
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g ; principal stress

« ; stress—optical coeflicient

M ; bending monent

A ; modulus ratio of the laminate

Omax 5 Maximum stress

K ; stress concentration factor
Z ; section modulus

t ; thickness of test piece
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Table I. Mechanical Properties of Materials.
. Tensile Modulus Flexural Modulus
Properties (kg/mm?) (kg/mm?)
Epoxy resin 163. 4 358.5
Copper plate 11237.0 9284. 0
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Figure 1. Dimensions of test piece.

L : Length of epoxy plate (200mm)

¢ : Thickness of epoxy plate (6mm)

B : Width of epoxy plate (50mm)

t., : Width of copper plate (6mm)

!: Span distance (160mm)

1., : Length of copper plate (10, 20, 40,
80mm)

0 : Angle of notch (45°, 60°, 90°)

r: Root radius of notch (1, 2, 3, 5mm)

d : Depth of notch (5, 7, 10, 12mm)

2 Load applied.

L
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Figure 2. Circural polariscope

S ; light source

Fy, F, ; forcus lens
C1,C;; lens

Py, P, ; polarizer

6y, 62 ; 1/4-polarizer
L ; loading appratus
C, ; camera
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Figure 3. Stress concentration factor, K, vs. depth
of notch in tension.
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Figure 4. Stress concentration factor, K,, vs. root

radius of notch in tension.
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Figure 5. Stress concentration factor of copper plate

inserted specimen, K., vs. depth of notch

in tension. (/,:length of copper plate
inserted. @ : Copper plate inserted, O : un-
inserted)
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Photo. 1.
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(a) series are cases of copper plate unin-
serted and (b) series are inserted (/=80
mm). d(=10mm), r(=5mm), 6(=60)

are constant.
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Diagram of stress distribution

(a) series are cases of copper plate un-
inserted and (b) series are inserted (/,=
80mm). d(=10mm), r(=5mm), 6(=60)

are constant.
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Figure 8. Stress concentration factor, K, vs. depth
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® O B
T

~
T

STRES5 CONCENTRATION FACIOR, Kn
(6] (2]
(020
o

N W =~
T

1 1 1 1 1
0 i 7 3% b %
0 002 004 006 008 01 012
r/’g8
ROOT RADIUS of NOTCH

Figure 9. Stress concentration factor, K, vs. root
radius of notch in bending.
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