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Abstract

A method to measure the crack length in rubbery materials is described. Through dimensional
analysis and experiments, an equation is derived to give the crack length as a function of the change
of strain energy density in a region remote from the crack. The function is provided in a form of
separated terms of loading and material, the validity of which is experimentally proved using separation

parameters.
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Fig. 1 Procedure to obtain the properties of
fatigue crack propagation

133

G F Fig. 2(b)s} Zo] o] gl #dL A
ANZRE 9 Hg FEEEY 9%e ¥x o=
228 £ 3¥gon FY AFEE duA Uxe
Wz AW (uniform strain energy density change)
g 7371 Y nesjorg EYHLe tod 2
t}.

Wi ¢, w, g 3)

AZI We dd& A Ad HF e
o % wgoz FUP WHE oAux UE
(uniform strain energy density)o] 3 wx A|He E
ojtt. 1l MY E & WY B4 AE9 ¥
HEYS R BBFE Aolno

2l (3)e) EFe o =3 2 (dimensional

analysis)& 38t thg# 2 Fad HFE o
2 4 o
a4

H1=_WO’ 172=‘%, II;= &, 4

L L LS L

=

S0 S
(a) (b)
Fig. 2 Configurations of SENT specimens
(a) before crack formation (b) after

crack formation



HEY vdE g4

€

Fig. 3 Graphical description of uniform strain
energy density change due to a crack

AY 2R s ge gy

aw=w, f (-5, &) ®)

aw=g (5. &) 0]

HEE g9 W Alold e
24 G 4 ez 4wzt 8 5
Y 2 dside]  912j(PHD,
Dimensional Homogeneity)E 1123 & o] 4 (6)¢]
A%E  AYE FAsorste v glm
B s fF FAdelr] HE 244
ol BAEAY ol 22 o= 4 (5)5 ]
3t ZHHolE &Y = JE Jor HAANF
ot Fig. 29} Zo| Zof Hlg) Zo|7} 21 AH
ol i HFAe FE A4 A WEE o
HA 2E Wk A% HYEE duA gEE
247 2944 AFl A85= B3 P o)
A A Fig. 32 892 w7l 3 ax Heqf
M EEE AENAS | HF BE & HoA9
&8 -UYE Ael(stress-strain state) W3 E g
o dde] dFgE X gE d99 FY W

WS#A o=
AT 2

Principle  of

OPOFLJZ

[E

AHael dddoe] o=

105

H
P
e
J

|

1))
y
SAEH

Fig. 4 Configuration of fracture test specimens

(t(thickness)=1.22mm, w=24.90mm,

L=110.65mm)
FE YA dxe @A §F Pd 98 2A
B2 Fig. 39 BHAMY $3-¥8& Yu: 2
°] ¢ TEE AR Fo &5 s 2F

g 5 gtk

Adel lskel 4 G)o By B w4 /2
2ASQ A, %, 2ol $o ARG o
AN 4 B9 ¥4 FU @

A AT ARAFFARRY TE $U-udE
TA)AR7 FIHS © FLE 742 ABe| o
& E3 WY dolEnez FALE B

d58 5 3o JZFIAA Ade] A5y

3 *‘ﬁ" Fig. 49} Z& SENTAHE o] &
st] MAAOISE Smm/minel A =38k gich A
gl ol 8" Ao FdHol & Fz 504,
748, 10.20, 12.78, 1544, 1800 mmo|Z WEYL
ol&3ste] BIl2 e TdIHYE ZEE JFeyg
oo AN Ade Fxetelo] FAsALY /M



106 FAA -

Table 1 Chemical compositions

Compositions of Rubber NR=100 7%

NR(Natural Rubber) 100
C/B(Carbon Block) 62
ZnO-S(accelerator) 10
S(Sulfur) 4.7
S-R(vulcanizator) 3.7
anti-oxidant 35

R-6(adhesion promotor) 2

etc. -
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Fig. 5 Load-displacement curves for SENT specimens

120(
€
=
2 0 e C/W=0723
[ ]
3 .
80 F = . ¢/ w=0620
X
L] « x
L a
60 . X . C/w=0513
.. * '
X
[ ] . =
0 .Xxx - L c/w=0.410
.;X_ .t o ® C/W=0.300
X m X . . a _
20 o, . " " e ¢ * C/w=0202
RO
o i . .
0 50 100 150 200

W, (kJ/)
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Table 2 Constants of geometry function
cj/w Aj m;
0.202 0.503 3.370
0.300 0.373 3.346
0.410 0.250 3.347
0.513 0.175 3.344
0.620 0.128 3.349
Average(m,y,) 3.351
max error(*wm*lm) 0.56%
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