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Improvement in the Fatigue strength of SUS304 Stainless Steel
by means of Surface Plastic Deformation Followed by
Garadually Increased Loading

Toshinori OHSHIMA, Tadao HavAsHI,
Hiroaki SHIMIZU and Shigeaki NAGATO

Abstract

Improvement in the rotating bending fatigue strength of SUS304 stainless steel by means of sur-
face rolling and burnishing processings followed by gradually increased loading utilizing “coaxing” effect
are studied. The results are interpreted on the basis of strain induced martensite and residual com-

pressive stress produced by the processings.
provement in the fatigue strength,
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Burnishing has proved superior to rolling for the im-

U, BEBENEHILALETEE M 2N
Y, UL Land, A—27+4 FRAFY
L AS DR FH R L D 12 00 1 B EBHINT % 15
RULBlZ L, S5iia—%3 Y 7985
HUTZOHEERR > 12IZIEEAERY 550,
AT EOBEL S, £ —2FF4 NRAT
¥ VA% SUS 304x5ic, MMk o— )V TAEIC &
SREI—NVIIT, BLURBRTEI L 255G
N VML ETY, 35 ICEEBEMTRICEH
RIS €2 o@E LAR S 2 1218
B0, I-F YV IYHRIZE B I FEHBEOR
LoV THRE LR ®ES 5,

2. XBRF &

HEMITIROA — 27+ 4 VBTV L 2
SUS304DXETH 0, FEEIC &> TR 1 IR
vE%ﬂwﬁRWK@Emﬁﬁ%ﬂﬁﬁgﬂﬁu
2o IRMORFS L « =1.33, IREFHIL g
=116TH 5. REDOEMINTIZN 2 2R3 (2)5%
EU—FMTEDS & CORE/ = Y IMTE % ke
OHPEIEEL, EROF vy 7 LEEEL Y
F—RKE->TRESNTEEL TV ARBA OE



2 EAMIEBSEMERRLERE2S

o o

2
-

Fig. 1 Specimen geometory
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Fig. 2 Surface processing tool
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Fig. 3 S-N curves of burnished, rolled and as
machined specimens.
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Fig. 4 Hardness distribution of burnished and
rolled specimens.
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Fig. 5 Schematic representation of coaxing
effect.
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Table 1 Improvement in fatigue strength of
SUS304 by coaxing effect compared
with conventional surface plastic de-

formation
Fatigue strength (MPa)
Conventional  Coaxing
As machined 360 400
Surface rolled 460 510
Surface burnished 560 680
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Fig. 6 Hardness distribution of coaxing streng-
thened specimens.
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Fig. 7 Relatronship  between increase in
fatigue strength and integral of hard-
ness.
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Fig. 8 Schematic representation of strengthen
mechanism in coaxing process.
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Fig. 9 Surface roughness of burnished and rol-
led specimens.
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Fig. 10 Hardness distribution of burnished
specimen during coaxing process.
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Table 2 X-ray Analysis results

Specimen Residual Stress Martensite
( MPa) (%)
As Machined -1142.8 + 23.4 33.62
Surface Rolled — 863.6 + 33.9 38.71
Surface Burnished - 1605.1 + 42.0 100
Surface Burnished
& —1060.3 ¢+ 41.9 100

Gradually loaded
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