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Effect of specimen geometry on the varjability in fatigue crack growth rate

Hirokazu TSUJI, Hajime NAKAJIMA and Tatsuo KONDO

Division of Nuclear Fuel Research, Tokai Research Establishment, JAERI

(Received January 26, 1982)

Fatigue crack growth tests on SA 533 grade B class 1 steel were conducted
in air with both contoured double cantilever beam(CDCB) specimens and
compact-tension(CT) specimens for comparison, which corresponded to the akK
constant and AK increasing fatigue tests respectively. The variability of the
measured values was examined statistically, and possible sources of the
determined variability were discussed.

The variability in the AK increasing fatigue tests with the CT specimens
was found to be substantially greater than that in the 2K constant fatigue
tests with the CDCB specimens employed in the present study. In addition, the
width of the scatter as well as in the degree of deviation from the expected
linearity in da/dN versus aK plots were found to be varied depending on the
level of AK in the CT specimen.

Based on the results, a conclusion was drawn that constant AK type tests
should be preferred in the tests where accuracy and reproducibility of crack

growth rate measurement was of particular importance.

Keywords: Fatigue, Crack Growth Test, Contoured Doubie Cantilever Beam
Specimen, Compact-Tension Specimen, Stress Intensity Factor Range,

Variability, Scatter Band, Statistical Evaluation
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Table 1 Check analysis of ASTM SA 533 grade B class 1 steel.(wt%)

¢ Si  Mn P S Ni Cr Mo Cu Fe

0.22 0.21 1.35 0.006 0.004 0.66 0.14 0.50 0.03 Bal.

Table 2 Tensile properties of specimen material.

oy(kg/mmz) oB(kg/mmZ) Elongation(%) Reduction of area(%)

46.1 R 27.1 69.1

Table 3 Summary of loading conditions for all CDCB and CT specimens.

a)CDCR R=0.1, f=0.5Hz,.Trjéngular_' b)CT ‘R=0.1, f=0.5Hz, Triangular

Specimen No. ‘Lozg.%ﬁgge S - Specimen No. Lozg ?ﬁg?e
1000 ' 720
1500 900
2100 900
2400 1080

- 1200 900

2 1800 900

2400 900
2400 - 800
3000 900
3 . 3600 720
4200
4800
1200
1500
4 1800
2100
2700
- 1800
2400
5 3000
- 3600

4200

1800

2400

3000

3600
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Fig. 1

Fig. 2

Schematic diagram of thermal history of material.
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Typical microstructure of the specimen material in two

different magnifications.
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Geometry of Compact-Tension specimen.
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Standard deviation about the mean
and the variability factor.
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95% reliable zone for both CDCB and CT specimen.
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CRACK GROWTH DIRECTION

Macro and microstructure of the specimen

along the crack growth direction.

material at a section




