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A Relationship between the Fracture Strength and the Fracture
Surface Markings of Brittle Plastic Plates

Akio T akimoto, Sumihiko Furuumi, Nobuo K uniki,
Kouichi Matsukuma and Kenji YosHiMURA

Abstract

An experimental relationship between the fracture strength and the parabola marking density on the
fracture surface has been investigated on the plate material of the unsaturated polyester resin. Fracture
tests were conducted both on mild notch tensile specimens and on single edge notch impact specimens having
the arbitrary notch depth and radius. The fracture strength in tension decreases with the length to width
ratio in the outside loading method and increases with that in the inside loading method.  The fracture energy
decreases in different degrees in each method of loading. The parabola marking density on the fracture
surface increases as the fracture strength increases in tension. The fracture energy and the parabola marking
density increase with the decreases in the notch depth and/or sharpness in Charpy impact tests. Con-
sequently, the parabola marking density increases with the increases in the fracture strength and energy both
in tension and impact tests. The results are discussed on the energy point of view by using the analytical
fracture markings and reasonable conclusion is drawn.
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Fig. 2 Variation of the marking density with the
crack propagation length for a tensile specimen
of the fracture strength, ¢, =12.2 MPa.
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the marking density and the fracture strength
for mild notch tensile specimens.
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Fig. 6 Two relationships are shown for the center
notch specimens fractured in the outside
loading method: (a) the loss in the fracture
strength with the length to width ratio of a
tensile specimen, (b) the increase in the maxi-
mum value of the marking density with an
increase in the fracture energy per unit effective
volume.

HDMEMICK UTmAHiich 5. Mo, 3
KU LEDWEMHTH Y, ISR REDA X O,
o HBMENHERL TS, WM (b) 3, KSR
LIe7F=42D5 5, AR D b DT> THE
BEEOD = a2 F— & ol HEDMBE R LY
bDOTHB., TTHHIRB &R, =xr¥—%TL
LTEALLZHUME (V.,)) DT ETHY, Vo, =(GXW-—
S)X (S BYIR EMABER) EC#/LU. COMBRE
Wa & UV, HOMINTR LTI, oM 1138 5
DICHMLTHS, BEICTRERE LTINS
DOHH U, i3 G/W OB &g+ 27, K
G/W HOMMIAMEKOMME 7534 C Licts

;CE 40| Certer Notch , Inside Loading (@) |
g o Ki=3.5
J [ Kl :10-5
5 30 | f B Ki=7. 5}
< | —
|3 f e
ol fe} — |
£ KK/J//f////A’/”f//"E
. | I
E /§ [m}
Q o— 0
g o~ ‘
'S
|
0 05 10 15 20

Length to Width Ratio, G/W

|
O
&w\;::72>~\\\i

\A

a
4 \
a

0 5 10 15 20 25 30

Fracture Energy per unit Effective Volume
Ue/Vet ( 104/m3)

Maximum Marking Density , A™( 102 mm?)

Fig. 7 Two relationships are shown for the center
notch specimens fractured in the inside
loading method: (a) the increase in the frac-
ture strength with the length to width ratio of a
tensile specimen, (b) the loss in the maximum
value of the marking density with an increase
in the fracture energy per unit volume.
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Photo. 2 Typical fracture markings of ellipses and
parabolas observed in tension and impact
tests.
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