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In the present study a detection method of an overload application during stress cycles under
constant amplitude was investigated. Also, the effect of a tensile overload was shown at three stress
ratios: R=0,—1and —1.5, in order to understand the effects of & on crack propagation after an
overload. At a haseline of K=0, after an overload retardation in the crack propagation was
ohserved. However, in the case of 2= —1.5, the [atigue crack growth rate actually accelerated after
4 tensile overload. That behavior of crack propagation was tried to be detected by the information
of strain waveform & ; A=e&,+1.24¢,, where, & and €: are the local strains at the specimen axis, and
A is the strain range ratio Ae./Aex. The waveform shape of # was changed after the overloading.
Also, the application of an overload can be detected by the variation of the strain range ratio A.
Specially, the present method is useful for cases of the crack propagation stage under negative R

conditions.
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Teble 1 Chemical composition (mass %).

Table 3 Testing conditiona.
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Table2 Mechanical properties (0 5, O3, Or and aelower yicldpoint,
tensilo strength, true fracture stress and reduction of aves, respectively).

os, MPa opMPa o, MPa  $, %

22 403 75 &
Blit
] 7 [ ]
S - Y
IR\ S —
R13
W= A
| | T I -
16| 20 20 20 20 20]15
140
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Fig2 Pasting method of strain gnge.
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Number of stress cycles N

g3 Crack propagation aurves of the overloading tosts.
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Fig4 Varistions of the crack propagation rate dedN.
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F)'g:5 Variations of the o — h loop by overloading.

<, BAERANOHEOMES LW, T8RS,
EBURIIEET SO TRIEHR (RITHD) .
728, o —hA—TBHICIEOATISY A 2 VD8
filt, RA-1 &-15 OEAL bICBAREEAR L
THHM 110844 ZAORITHD (ENThDES
ORGSR UG, 18x108 & 1L 08TH o) .
R4 STFOBE&BURARE B AR EIZ X
ST R BEANDHZOT, i, BEY
BN G, OB, B L) —TRR

x10*
<= 1.0 _ PR | IR | ?=2'.75.mn.1_:
o
B 15 ¢ T—r—r—
u’%‘ e ' 2=3.04mm 3
§ 10k ' L c
“ 10¢ T e
3 8=3.93mm
- 3
05 3 PP R S
0 0.05 0.1 0.15

Time sec.

Fig6 Variation of the strain waveform in the case of R=-1.
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Fig.7 Detoction of the ovarload application by strain wavefzrm
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