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Study on the Behavior of Fatigue Crack Growth of Austenitic Stainless Steel
under Equi-biaxial Stress
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To prevent degradation at Nuclear Power Plants (NPPs) by maintenance activity, fatigue evaluation should be
improved to be more accurate. Studies of crack growth under equi-biaxial fatigue which is caused by thermal
stress have been conducted for these purposes. Previous study shows that crack growth rate under equi-biaxial
stress is faster than under uniaxial one. But the comparison is not quantitative. In this study, the difference of
crack growth rate between equi-biaxial and uniaxial is confirmed quantitatively using strain intensity factor. The
study focused on the relationship between crack growth rates and the values of strain range under equi-biaxial
and uniaxial. There is possible to be a correlation between crack growth rate and the value of strain range under

equi-biaxial and uniaxial.
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Fig.1 Scheme of testing device of
pressurized disc fatigue test machine.

Table 1 Test condition.

Material SUS316
Pressure (MPa) 0.78
Cycle frequency (Hz) 0.5
Fatigue life (cycle) 24603

3. 2 FMRFHHABRER
AMFFETILESIFT ORI ENE 2 FoIT I 57 Fhnm & T
Uiz, MRS THEICHKE L CRBF 2 BiET 5
ENNE L TV D JERMEZESN & A8 L TR, £
WK TFT 2, ZOEDNPKT LI R A 57 b &
R Lo, O g OMIER R4 Fig.2 (287, 2
O ONT AT — D% O TREF OO 2 JIE L
oo MO a v Rl 2 8o VFHEEZ R LTS,

-86-

O BT — D EE L7272 OE T & TWO 7R
FZEAER>TVD, OFTHHEIHITH 0.5%TH Y |
FEF—ETh o7,

1
0.9
.08
Ko7
& 0.6
E 05 ’-——f" p—__
£04
[l
a 03
0.2
0.1
0

0 5000 10000 15000 20000 25000
Number of cycles

Fig.2 Change of strain range.
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Fig.3 Main Crack propagation.

Fig.4 Example of replica image (12000 cycles).
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Fig.5 Comparison between equi-biaxial(Ae=0.5%)
fatigue and uniaxial(4e=0.8%).
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Fig.6 Comparison between equi-biaxial(A4e=0.4%)
fatigue and uniaxial(Ae=0.6%).
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Fig.7 Comparison of crack propagation.



Table 2 Fatigue life of fatigue test result.

Fatigue life cycle
Equi-biaxial (Je=0.5%) 24603
Uniaxial (/]e=0.8%) 17000
Equi-biaxial (1e=0.4%) 75000
Uniaxial (/1e=0.6%) 65000
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