EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-07-14

B RO BB T OEY 1 201 U YRS
R LY DR

JApk, thtt / SUDO, Takuya

FERRFARZRETR - TEHER

ERAFARFRLE. HBITY - TRHERRE / FHAFERFERCE. BI% - T
FHRRHE

95

1

5
2014-03-24

https://doi.org/10.15002/00010365



FERRFARFREBIS - TEMRBLE  Vol55(20134F 3 A)

EBKEF

EUBRUOREHETO

BH ALl YIRS

[CRIFTFHHRLY DEE

INFLUENCE OF STATIC TORSION ON LOW CYCLE TORSIONAL FATIGUE UNDER
DEFORMATION AND LOAD-CONTROLLED
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Influence of static load on torsional fatigue strength was investigated on smooth hollow specimens
of carbon steel S45C and austenitic stainless SUS316L. Fatigue life under completely reversed cyclic
torsion can evaluate without depending on a control system. Addition of static load had a little effect on
the torsional fatigue life under deformation-controlled test. However, fatigue life decreases under the
load-controlled remarkably. The reason is accumulation of ratcheting and variation of stress-strain

relation, difference of fracture surface by addition of static load.
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Table.1 Chemical composition and mechanical properties.
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S45C
(0] Si Mn P
Chemical compostion 0.45 0.18 0.67 0.03
% Si Ni Cr Cu
0.18 0.05 0.12 0.06
Tensile strength MPa 591
Mecanical Yield stress in tension MPa 371
properties Elongation % 30.5
Contraction of area % 50.1
SUS316L

(0] Si Mn P
Chemical compostion 0.01 0.51 1.55 0.03
% Si Ni Cr Cu
0.03 12 17.2 2.34
Tensile strength MPa 570
Mecanical Yield stress in tension| MPa 347
properties Elongation % 54
Contraction of area % 75

Fig.1 Shape of specimens.



3. RBRRERRUEBLE
3.1 TRV ALV RBBR
3.1.1 ZLHE T COmREY ALY

IR A 7 BT HRC VT REEZ IR T 5720
T, iz —EL LEAMHE T CHiEY al D
AR AT 72,

X 2 (X FHE W DT Ffr N, 2 S AT O SRR v
oo CHEHR L 72, [ O FEMRITIIHR © OFES (OFM 12345

EUFEARCTH Y, HHR T RBREREZ 1/4 VA 7LD
AUDRBRERE LT ry b LI AT Cit
SUS316L D J5 A3 -9 57 S 1L &\ .

3.1.2 WMEHBET COmERY ALY

WIZ MY Z—E L LT Bl T Cljfiz v ik Lia
CiRBrREIT o7,

X 4 1XWHR Y ORI FMN, 2 EARISS o, TR L
MCTHbH. HAOEFRITMEREY OFEE (O IZxT 50
JRERRZ R LTS, AEERIE T AR SUS316L D J7
DETREBEL 72> TN D,

3. 1.3 MR Licft o iRk Ok

B4 4 1XFRI K OISR L D356 DG — O Zs A & L
BLZbDThHD. Mk L (1/2NF) OFEFITH MO0
RERCOfEZE HNWTND.

S45C 1% & ORI AT & EAHIE TITIE A3, fr s
BTIHOTABENENRED L, Mok LiELZ7R L Tu
L. T EOAMATNAKOY M ZIZ LTHR U

R TdH 5. —J5 SUSII6L @Al CrdmiR L b3
D600, AT TITMIK LIk Z R 70w, §fHR
%EQ%T%O
! ' Load
o (a)S435C con?rolled
Pure t
g 350 Q purolorsion
: HE
S 300 " =
© AR
(2]
8
5 250
]
©
()
o
Il Il Il
200 100 1000 10000
Number of cycles to failure Nf
400 e
o (b) SUS316L Load
- controlled
o 3501 O Pure torsion]
S
%-
§ 300}
?
o
®
s 250F
[0
<
0

sinl PR | PR | P
100 1000 10000
Number of cycles to failure Nf

Fig3. Relation between shear stress amvplitude and fatigue life
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Fig2. Relation between shear strain and fatlgue life
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Fig4. Shear stress-strain diagram
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Fig6. Relation between shear stress amplitude and fatigue life
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Fig.8 Variation of shear strain with fatigue life.
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