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Creation of high fatigue strength material using high hardness layer
and development of the prediction method of its fatigue life
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80581579

The purpose of this study is to propose a new surface coating method and investigate its
formation mechanism, and to investigate the effect of surface hardened layer on the very
high cycle fatigue properties of metallic materials. As results of fatigue tests, the fatigue
strength of surface hardened material changed depending on the surface layer. This was
because the fatigue fracture mode changed depending on the mechanical property and
thickness of the surface layer. The fatigue fracture mechanism was clarified from view
points of the local bending stress distribution applied to the surface hardened material.

2010 920,000 276,000 1,196,000
2011 1,000,000 300,000 1,300,000
1,920,000 576,000 2,496,000

107




S-N

107

1)
@

€Y

@

PA405

€Y

0 24
2
(I o
Ni-P
Fe-Cr
S-N
Fe-Cr
Fe-Cr
108
Fe-C-Mo
50MPa
108
Fe-C-Mo



Stress amplitude o, , MPa

Stress amplitude o, , MPa

Untreated
—o— Surface initiations
—e— Interior initiations
600 Fe plated
L - ISur;ace initiations
Ni-P plate
500 - ——  Surface initiations
L —a— Interface initiations
400 L —a— Interior initiations
300
200 +
100 +
0 PRI AR RTIT EEREERTTTIT RN ETTY EREERTTTT BTN TTTT AR TTIT AT
102 10® 10* 10° 10° 107 10® 10° 10%
Number of cycles to failure Nt
2
Untreated
600 —o— Surface initiations
—e— Interior initiations
Fe-Cr sprayed
—v— Interface initiations
500 + —v— Interior initiations
Fe-C-Mo sprayed
—>—__Interface initiations
400 +
300 +
200 +
100 2 4 7 1
102 10° 10* 10° 10° 10" 10® 10° 10%
Number of cycles to failure N¢
3
4
PA405 101GPa
Fe Fe-Cr Fe- C-Mo

4(2)
Fe

Fe-Cr, Fe-C-Mo

Fe-Cr
Fe-C-Mo
Ni-P
PA405
4 b
Ni-P
20um
Coating Coating
P Base material Base material
— O- —
A Ga
O-l:
12 12
(a) Type 1 (b) Type 2
4
14
IH-FPP
60 2011
1091-1096



8
2011 60-67
A 77
2011 1367-1377
SCM435H
60 2011
547-553
S45C
56 2011 81-86
54
2010 720-724
M. Omiya, S. Kikuchi, Y. Hirota
and J. Komotori Effect of

hardness ratio on plastic dissipation
in fine particle peening

Journal of Solid Mechanics and
Materials Engineering
4 2010 1585-1594
24
S. Kikuchi

Creation of high fatigue strength
steel by hybrid surface modification
using a fine particle peening
5th German-Japanese Symposium on
Nanostructures and 5th International
Symposium on Nanostructures (0Z-12)
2012 3 5

S. Kikuchi, Y. Yasutake, J.
Komotori, Effect of Fine
Particle Peening on Oxidation
Resistance of Austenitic Stainless
Steel International
Conference on Advanced Technology in
Experimental Mechanics 2011

2011 9 21

M&M2011

2011 7
18

S. Kikuchi
Improvement of Fatigue Strength of
Steel by Hybrid Surface Modification
Using a Fine Particle Peening
4th German-Japanese Symposium on
Nanostructures and 5th International
Symposium on Nanostructures (0Z-11)

2011 3 7
. SUS316
/
30
2010 10 29
SUS316
2010
2000 9 6
SCM435H
2010
2000 9 6
2010
2010 8 26

http://research-db.ritsumei.ac.jp/Profi
les/76/0007521/profile.html

€Y)

KIKUCHI SHOICHI

80581579



