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High Temperature Rotating Bending Fatigue Characteristic
for SUS403 Notched Round Bar

Akihiro MORIMOTO*® and Masahiko KOIKE

*? Department of Mechanical Engineering, Kinki University,
3-4-1 Kowakae, Higashi-Osaka-shi, Osaka, 577-8502 Japan

In order to study the notch effect on rotating bending fatigue properties for SUS403 stainless
steel, the rotating bending fatigue tests were carried out at room temperature, 300°C and 600°C with
a frequency of 1200 cycles/min. The temperature dependence of fatigue limit and the estimation
method of fatigue notch factor were investigated. The relationships between the fatigue limit ow of
smooth specimen and the tensile strength ¢s and also ow and the Vickers hardness HV were obtained
as ow=0.580s=1.63HV at every temperature. Furthermore the relationship between the parameter
(B—1) v oo/os and Ki—1 was proposed to estimate the fatigue notch factor, where oo is the tensile
strength at room temperature, 2 is the fatigue notch factor at a certain temperature and Kt is the
stress concentration factor. Then fatigue notch sensitivity factor » was obtained as 7=0.056 v os/K* .
Using these results, the estimated fatigue limit was satisfactory and the predicted accuracy was
+109%.

Key Words: Rotating Bending Fatigue, Fatigue Limit, Notch, Fatigue Notch Fctor

BTV, JEHPRES JUYIR SERRDIBERFE R &

L # B S
AT VASIIEME, AT <hTnsTz
B, FELFETESRHFBRICED S mE TOME 2 kB F i

BT ERSND Z EBEV. B0CETII-AT
YA FEXIIT = T4 FRAT VA, THLAE
DEETIIA—RAT A NRAT LV ABMER S
5 ENEN. BRTIHEFFREIRELIIRRY,
107 EIO#ER LEZ B\ C HIEHRENFRD b
BARY), GIREMTHOVTYH, YIRESREDREIC
HAET B EHBE EITVHP,

¥7-, YIREMOEFHFQOMIT, BEPRED
B4y USSR R & B TR, B
MRS RE A S ONT IO R R & DB
FRIZOWTHRE SN TV A0S, FHIREOFHRIC
13, YR EBEREOCYIR X EDORNIGS &IS58
BT X 2 ER EOOBRREI SN TWS. L LZh
HOPZEDRHNT, YUR EEREOEBERIFE TN T
BT U-TRRT & A EERD B,

AT~ NT YA FRAT L AR SUS403
DA LUK E B, BiREERE PR R

2.1 #tRHHE MEHIeAT YA FRAT
L REA SUS403 #4T 980°C & D BEANTE 730°CT
B LA L, M EOMREERR 112,
LZRksy, BHMEE LR R 1, 21077

2:2 BEBABR AR L7-5REBROESR
BRICHWERBA R ER 2 10RT. BIRE AR
B K OEHEPREKIT Kt=26, 45 THY, &7
V0.3 &L, BOBRIREIR & B ol
FT—RA L MR BBEONTOVTRDE. 2B,
WINORERF bEIES MRS m & 725 &
ITER LT,

2-3 WMBSIERR 5IRABRIIESEM
30mm T 0.2%i/)E TiX 0.3%/47, THLAEIIA
75%/ 53 DOT FFE THRER L 72

2-4 WEEEGITEFRER AAEBRIIER
FE2E+ 5/ B R SRR T T o7z,

* EREEAT 2007 11A 1A, ; ; ¥ °C D =38 fF LT
*ER, SEBAFETEE (B 577-8502 FAMRMT/INEITL 3-4- ﬁzﬁlﬁaiivﬁ,\ 309 C. 600 C@_rﬁ}ﬁ‘fﬁ:'c,
) 1200 [21/4y DR UEEE TRER L. BHHRTIZ

* R T ER M (@ 532-0011 AR IEIKER S 5-2-5).
E-mail : morimoto@mech.kindai.ac.jp

NII-Electronic Library Service



The Japan Society of Mechanical Engineers

BIRYIR & f SUSA03 M D &

N ##R &Y 108[E TR IRIEEA RS TRE L LT~
LT3 TAER CIIEFIRE RS 2 Z=iITRAS
HehoTna,

3 BRERSIUSR

1 B B O S 701
e z Wanee
; ‘
40
80
(@ Specmen oftensile test
15. 4
of o \=
t/ -Q \d“
s

30 30 30

Fig3 Resultofrotating bending fatigue
31 &HEBER HWEMBIUEIREHMD

SRR o, LR E TORE LI N, OBIRZX 3
IR, ZHE Y 300CE TITEIRDAEBED S

NII-Electronic L

Rolling  direction | 200 m | : 9{.) : :
(b)  Specimen of rotating bending fatigue test
Figl Photograph of microstructure (Smooth specimen)
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Materials C _Si Mn P S Ni Cr ?/ (g & R IRT
sus403 | 013 | 034 | 054 | 0031 | 0012 ] 037 | 1189 m—g 0426
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Table2 Mechanical properties of material 20
Item Temperature(°C)] SUS403 © Specimen of rotating bending fatigue test
Proof R.T. 268 {(Notched specimen)
stress 300 232 Configuration of specimens
0 02(MPa) 600 112 fe2
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0 5 (MPa) 600 200 e AL Y
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BB A OIS A E FORALS 108~11 & | ]
RBEDITCHEET SWEFRBRET o7, B e
FREEI IR AT o T ) TR L7 o 1B R S
KIS E LT3, 108 [ECREE L72s~ -840 S— Cycles to failure Af

ibrary Service



The Japan Society of Mechanical Engineers

702

BRYIR & ) SUS403 #1 0 &8 BlER il U 57 R ik

TRFREOHRNDEEIL 108~107 B TH DA,
600°C Tl 108[EC % FABRRE H IR IIFRD b/
Dotz

3-2 WHBEORBEEFSE X 3 IOEFAR
12 &0 RDI-ZIRE CORFREDE L DETT.
4T NS DESREDREREEA T, Thk
DISHEPMRENHETIZY, RSIREDIRERFMET
B33 Z LB IR BT LR FTRE OIS 1EF
R EII R & 2o TUNA.

3:3 ERHOHHBELSIPMES H S UEELE
OBk  TFEMOEFIRE LIIRBIIBIUE
ELOBRELZX 5, K617, SUS403 AT DIEEH
DR S 600°CHREIZIBNT, BHRE 0, &
BlIERE g RO v I —RREE HV DR
RO, QXIS D.

o058 0p
op=1.63HV

M
@

3-4 YIREFRBOBMEFE 2 F4BIUOH
T TS TR Kt L OIR &R S DR
X Y RICEHBET R CHET 5 LIBES LR
T O, OIREAEHET T 2EmRHY, I
FEPREAN T 72D & ZDFEMITRE < 2o T
5. BAF TR E 4R S OBRBEARFEIZ OV TR
5.

Table3 Summary of test result

Item Materials Kt R.T. 300°C 600°C
Fatigue 1 294 224 126
limit SUS403 2.6 137 97 59
o ,(MPa) 45 87 88 49
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Fig4 Temperature dependence of fatigue limit
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and stress concentration factor
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factor and fatigue notch factor

item Jtemp. (°C)} Kt=26 | Kt =45
RT. 2.15 3.38
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