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ABSTRACT : To study the stress concentration phenomenon at a crack tip by changing the
filler site in polymer composite materials, model specimens for photoelastic test were pre-
pared with notched epoxy resin plate in which a small copper plate or a metal fiber was
embedded as a filler. The stress concentration factor was measured under tension and ben-
ding by changing the distance between the notch and filler, the filler length, and the
notch position of filler from the center to the end.

Under tension, the stress concentration factor reduced as the distance between the notch
and filler decreased, or as the length of filler increased. When the notch was located at the
end of filler, the stress concentration factor reached to maximum. On the other hand, the

stress concentration factor reduced as the distance between the notch and filler decreased
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undor bending. If the filler was located between the notch and the neutral point, the stress
concentration factor decreased as the length of filler increased. However, when the filler
wasn’t located between the notch and the neutral point, the stress concentration factor
increased reversely as the length of filler increased. Finally when the notch was located at
the end of filler, the stress concentration factor increased only slightly and maintained con-

stant as a whole.

Notation
@ : stress-optical coefficient
6o ; princal stress filler
Omez 5 Maximum stress
B ; width of epoxy plate
b; b=B-d

1; span
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d ; depth of notch

d,; ; distance between notch and

K ; stress concentration factor
L ; length of epoxy plate

1., ; length of copper plate
1. ; length of metal fiber
M ; bending moment

n ; fringe order
P ; load
t ; thinkness of epoxy plate.
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Table 1, Mechanical Properties of Materials

. Tensile Modulus | Flexural Modulus
Materlals (kg/mmg) (kg/mmz)
Epoxyresin 330 357
Copperplate 11200 9300
Metalfiber 19500 14300

179



DR, BRS, @A

Pb
— Y ~
| ;
- b lep, lng —— -
R B b - R
— G —
<—JL - o] /L —
.~ t —
—_— L —

Figure 1. Dimensions of epoxy plate.

Notch : angle (60°)
depth (10mm)
root radius (1mm)
Copper plate : thickness (1mm)
width (4mm)
Metal fiber : diameter (1mm)
L : Length of epoxy plate (200mm)
t : Thickness of epoxy plate (4mm)
B : Width of epoxy plate (50mm)
1: Span (160mm)
I, : Length of copper plate (10~80mm)
l.; : Length of metal fiber (10~80mm)
d,._s : Distance of notch-filler (0~15mm)
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Figure 2. Circural polariscope.

Q : 1/4 polarizer.
L : loading apparatus.
Ca : camera

Ls : light soulce
Cy, Cz : forcus lens.
FL], FLz : lens.

Py, P, : polarizer.
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Figure 3. Stress concentration factor, K, vs. dist-
ance of notch-copper plate under tension.
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Figure 4. Stress concentration factor, K, vs. dist-
ance of notch~copper plate under bending.
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Figure 6, Stress concentration factor, K, vs. dist-
ance of notch-metal fiber under bending.
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Photo 1. Isochromatic fringe patterns fur notch-
copper plate distance (1,,=80mm)
(a) : under tension, (b) : under bending
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Figure 7. Stress concentration factor of copper plate
embedded, K, vs. notch position under
tension.
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Photo 2. Isochromatic fringe patterns for notch
position (I,,=8&0mm)
(a) : under tension, (b) : under bending.
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Figure 8. Stress concentration factor of copper plate
embedded, K; vs. notch position under
bending.
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