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Noble estimation procedure of fatigue crack growth under in-plane biaxial or
superimposed stress conditions
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Although the fatigue strength evaluation for ships and offshore structures
is performed in consideration of external force induced by sea state, it has been pointed out that
the influence of superimposed high-frequency elastic vibration components should be considered.
However, the conventional fatigue strength evaluation procedure gives a safe side evaluation
results. Furthermore, the fatigue strength is evaluated based on the test results under uniaxial
cyclic load condition, although the actual structure is exposed to the biaxial or multiaxial with
different phase differences.

In this research, the following two research subjects were conducted. (1) Estimation method of

fatigue crack propagation under superimposed stress history condition, (2) Estimation method of the
growth behavior of surface crack under in-plane biaxial cyclic stress history with phase difference.
We established a method to estimate fatigue crack growth history well under these complicated load

conditions.
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Fig.2 Extracting procedure for the
effective stress sequence during random
loading.
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Fig.3 Comparison of measured crack growth
curves and estimated ones under variable
stress sequences.
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Fig.6 An example of observed crack surface.
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Fig.7 The aspect ratio evolution of a
surface crack in the various test

conditions.

Table 1 Applied specimen geometries and
loading conditions.

Initial defect Plate
ID Depth: ay Length: 2b, thickness
[mm] [mm] [mm]
S1 4 8 16
S2 4
S3
S4 2 10
20
S5
S6
D R Aoy Acy [0}
[MPa] [MPe] [rad]
S1 120
S2 172 "
S3 190 0
S4 0.05 133 b
S5 190 95 0
S-6 150 75 T
Note:

1) R means the applied stress ratio defined by

GXOmin/ GXOmax or Gyomin/ Gyomax.

2) Aoy and Aoy are the applied stress range of x and y

component, respectively.
3) ¢ means the phase difference of biaxial loading.

Fig.7
Table 1 Fig.7

, Vol.137, pp.297-306, 1975

2b

Fig.8

75 75 75 75

|
@l 6-0-0-0—¢ F%

WY
OO D —

oD
O

D
v
75,175,175, Ieo

160 % 3
Q.
ﬁ_{ 200 \S (o)
(e} < ' (e}
(o 6] [oNe]

o o o o
SITO© S~ &= OOt
o o
(o] ' (o]

o o
o Stiffener, o

500

Rolling direction
y +—>
O O O
X O O

° 0o
e |lood oo

400
100,
z T
L 3 I as welded
X e 447 ¥
o arocion 81 3 el
Rolling direction 2| T ™NT toe dressed -
by grinder
500 500

Fig. 8 Specimen configuration used (unit
in mm).
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Fig.9 Fatigue crack growth curves.
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