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The The aimsaims of of thethe researchresearch workwork


 
TTo measure basic data for o measure basic data for fatiguefatigue crackcrack 
propagationpropagation limit curves on austenitic limit curves on austenitic 
stainless steel (type 321), in corrosive stainless steel (type 321), in corrosive 
environment and at elevated temperatureenvironment and at elevated temperature


 

TTo determine the design curves based on o determine the design curves based on 
statistical analysis of measured data and statistical analysis of measured data and 
fatigue crack propagation law (Parisfatigue crack propagation law (Paris-- 
ErdoganErdogan law)law)


 

ToTo studystudy thethe crackcrack behaviourbehaviour duringduring a a 
hold time hold time onon fatiguefatigue crackcrack propagationpropagation



Test Test characteristicscharacteristics

Specimen Test temperature, C Hold time
FCG1_100 100 –
FCG2_300_100 300  100 –
FCG6_100 100 –
FCG7_100_3h 100 3 hours
FCG4_300 300 –
FCG5_290 290 –
FCG3_290 290 –
FCG8_290_3h 290 3 hours


 

MaterialMaterial: 08H18N10T : 08H18N10T austeniticaustenitic stainlessstainless steelsteel ((typetype 321)321)


 
EnvironmentEnvironment: : waterwater solutionsolution (30 g CuSO4*5H2O + 10 g (30 g CuSO4*5H2O + 10 g 
NaClNaCl + 3 g + 3 g NaOHNaOH in 1000 ml water)in 1000 ml water)


 

Specimen Specimen typetype: CT : CT withwith parallel parallel holesholes



TypeType and and dimensionsdimensions of of specimensspecimens



ExaminationExamination arrangementarrangement (front)(front)



ExaminationExamination arrangementarrangement (back)(back)



InjectionInjection of of thethe corrosivecorrosive environmentenvironment



CrackCrack lengthlength vs. vs. numbernumber of of cyclescycles atat 100 100 CC
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FatigueFatigue crackcrack propagationpropagation curvescurves atat 100 100 CC
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COD COD duringduring hold timehold time
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FractureFracture surfacesurface of of thethe FCG7_100_3hFCG7_100_3h 
specimenspecimen



FractureFracture surfacesurface of of thethe FCGFCG88__290290_3h_3h 
specimenspecimen



The The constantsconstants of of thethe ParisParis--ErdoganErdogan lawlaw

Specimen 
number

C n Correlation 
coefficientMPam1/2, mm/cycle

FCG1_100 8,079E-09 3,022 0,8447
FCG2_300_100 2,502E-07 2,147 0,4591
FCG6_100 5,084E-10 3,812 0,8374
FCG7_100_3h 1,578E-09 3,488 0,9071
FCG4_300 1,617E-07 2,353 0,7899
FCG2_300_100 – – –
FCG5_290 2,705E-08 2,880 0,9433
FCG3_290 1,834E-08 2,984 0,9085
FCG8_290_3h 2,131E-09 3,555 0,9096



ConclusionsConclusions


 
The The constantsconstants of of thethe ParisParis--ErdoganErdogan lawlaw 
correctlycorrectly describedescribe thethe fatiguefatigue crackcrack 
propagationpropagation measuredmeasured onon CT CT specimensspecimens 
withwith parallel parallel holesholes..


 

The The fatiguefatigue crackcrack propagationpropagation characcharac-- 
teristicsteristics werewere differentdifferent atat differentdifferent testing testing 
temperaturestemperatures..


 

StableStable crackcrack propagationpropagation and/and/oror crackcrack tiptip 
bluntingblunting cancan be be detecteddetected duringduring thethe hold hold 
time time atat 300 300 C testing C testing temperaturetemperature..
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