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Environmental influence elucidation on shear mode fatigue crack growth and
application for design of speed increasing gear for large wind turbine
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In order to clarify the effective stress intensity factor range and the mechanism
of the Mode Il fatigue crack propagation, the Mode Il fatigue crack propagation problem which causes
rolling contact fatigue failure problem was studied. Development of the test method which can reproduce
the Mode Il type fatigue crack propagation with high flexibility which has compatibility of the jig with
a CT specimen was succeeded. For phenomenon explanation, a modeling for obtaining the effective stress
intensity factor range in consideration of friction and convexo-concave of the fracture surface was
performed, and the effective stress intensity factor range by the developed test method was obtained.
Then, in order to examine the material which has been received severe plastic deformation in real rolling
contact fatigued machine and to realize the direct observation of the Mode Il type fatigue crack
propagation, a new test method was developed.



A Klleff
AKlleff

CT

A Klleff
AKj

CT

AKy
AKiesr

AKy  AKjeqr




CT

Side grooves
!

I
| I
nn=aui ==
: | Detail of A
A 0
L O et |
30 é
100 25
3
lS+P
/
bs-p t A A A 7
0 Z
4
Tightening jig Loading jig

=_O-

- —  E—)
Io
o

] 0

10

Base jig



Side jig

Y

Ceramic
cylinders

Mode II crack

Ky

End of
K1

" (Cantilever)
Cantilever

(bolt)

7 11
12
NP 13
13
X
Ceramic L
Cylinder
14
2 14
NP
8
14
0.3 . . . :
ur 15
g
g 02+ °
§ °
2 o’
&
= 01 oe® | 16
£ ¢ 17
(]
(e_ee.ce® LL X AW . ,
10> 100 10" 100 10° 107 14

Number of cycles, N 17

9




Velocity

P4
—
Analyzed
part [ Counter force from
fracture surface
A4 !
| — \ Friction force
P s
Mode II o x
crack 16
11
load
Deformed 7
: \ unload ST
Displacement | Replaced by
D masses and springs 0 o
X Tk 2k
12 17
FrE
P ﬁix‘qﬁ\
2B x 18
13
19
2
, 19 14, 17
’;' unload
f
I
b X Proax
14
19 Pmax - Psl
Mode Il crack growth
20
Mode I crack Pmax =10 kN PSI =8.4 kN
Crack profile
(left side)
16%

15



0O

Strain gauges

18

unload

load

19

20

Subtracted strain

PSl = 84kN
unload
N

loadR

Subtracted strain

FIB Focused Ion Beam

SUS430

2014.5.16
II
45
2014.3.4

. S. Hamada and M. Liu, Measurement

effective stress intensity factor range of Mode
IT fatigue crack growth using hysteresis loop,
13th International Conference on Fracture,
(2013.6.17), Beijing (China).

. M. Liu and S. Hamada, Determination of

effective stress intensity factor range of Mode
IT fatigue crack propagation with improved
experimental method, 19th  European
Conference on Fracture (ECF19), (2012.8.27),
Kazan (Russia).

HAMADA SHIGERU

90432856



