Crack Initiation and Propagation Fatigue Life Prediction 19M-0095
for an A36 Steel Welded Plate Specimen

F.A. Conle, U. Waterloo
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Picture courtesy of F.D.E.Comm. and J.Deere



Strain Ampl.

Material : A36 Steel
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Cyclic mean stress relaxation data taken
from SAE 1015 steel tests.
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Mean Stress vs.Cycles at Secondary Strain Range A€, for
Part 1b of all Tests. (First application of Cyclesat A€, )
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Estimated Kt for Crack Initiation Analysis

Used Neuber Correction for

Used Kt = Used Kt = Plasticity
1.8 1.8
1.78 2.0

Post this study: FEA showed
Kt=1.74
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Stress Intensity Assumptions for Crack Analysis

B Stress Intensity equations from
g British Standard 7910
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Stress, ksi
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The Addition of Material Memory to BS-7910 Crack Propagation Analysis

CSA G40.21-50A
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Counting can be done on Strain, Stress, Load, Stroke, or Stress Intensity



Strain Ampl.

Prediction Process
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Simulation Results vs Tests

Test Life vs Simulated Initiation + Propagation Life, "T" Spec.
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Block History: 5000 cyc. at R=0.1, 40000 cyc. at R=0.5
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Stress, MPa
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Test total life:  28.5 Blocks, average
Simulation:
Initiation: 22.3 Blks (with periodic o/s)

Propagation= <1 Blk.
Total: 22.5 Blks.



Summary

Crack initiation + BS-7910 with material memory = Life prediction (Factor of 2)
Simulations of tests with R =-1 could be improved
Compensating for Cyclic Mean Stress Relaxation due to plasticity improves predictions.

Would be nice: Tests with measurement of Propagating Cracks
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