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Very Long Fatigue Life Behavior of High Strength Steel

Ryou OGATA Atsushi YOSHIFUSA
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Abstract— In order to investigate the very long fatigue life characteristics, the
rotating bending fatigue tests were carried out on the high strength steel SUJ2
material. The main results summarized in this study are as follows:

(1) The test pieces have shown the S-N curve of the typical two-stage folding shape.
(2) It is found out that the origin of fracture is the slip or grinding flaw type

on the surface in the test pieces when they fracture in the range of the low cycles.

It is also found out that the origin of fracture is the inclusion (Fish-eye type)
inside of the test pieces when they fracture in the range of the high cycles.

(3) Because the test pieces fracture even after they have exceeded the number of
cycles of 107, establishment of the design method for very long life is important.
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Table 1 Chemical composition

(Wt%)
Material] C Si {Mn] P S Cu | Ni | Cr | Mo
SUJ2 1101 1023]036(0.01001]0.06]004]|145|0.02

Table 2 Mechanical properties

Material HV - (MPa) 6 (%)
SuUJ2 740 2300 04
100
— 50

A8

Fig.1 Shape and dimensions of test piece
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(a) Origin of surface (o =2400MPa, N=2.6 X 10%)

(d) Origin of internal (o =1200MPa, N=2.7X10%)

Fig.3 Photographs of fracture surface

3.3 74 vaTADERKKRE

Fig. 4 X, NEWEBIZBITD 74 v 274 D
WERTHERZERLEDLOTH S,

Fig.5 1%, WEEORAERS d,, DISHEKEE
ERLTWS, Zhickbé, d, &RA0BRIL,
BB ERY OEMD D Bz B,

Fig.6 I, 74 v a7 A4 DBRETT 2a/2b &
ISHOBRERLELDOTH S, 2a/2b OfEI, Ik
HORE ST EALBERLS, TF L0 Lo
TWd, LEBR-T, 74y va7Ald, BITEM
ThHhdHI LEEWRT S,

Fig. 7 X, d;,. & 2b DBEBRERLIEHLDTH B,
Hickse, BEBOEANEWVNEE 74y vaTA
OHERKRE S BEAEZRLTWS, Zhix, 7

Surface of test piece

Fish-eye

2b

2a

Fig.4 Definition of notation of Fish-eye
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Fig.6 Relation between 2a/2b and o

300
B [ ]
— °
- 200
S
4 [ o
100—
o
[ 2
M T R R
0 100 200 300 400 500

2b  (um)

Fig.7 Relation between d,

inc

and 2b
A4 v aTABRE LGS, TOEROINIEDLLT

AR ORIMETELLE, SRETBATISDTH
Do

4, #&

il

SUJ2 $l%E AV CEEGH TR REBEZITV., BREE
HEMBBELR IR, REROGEANICENT,
BONERRRIZLTOBEY TH B,

(DS-N iz, ZBATh i’ v BWERE/R L, N=107
ENZHT 2 RBITOEFRBRELTORACEBNTYH
NEONEERAL THEENRNS,

Q) EMR LR TR Z > - MO AIIRBR A
RENZBITHHEEOTY, EHEIHEETHY .,
AR LSO CRE & o T O E AU NI O N EY
(T4 vvaTAB)TH B,

B) 74y aT7ADRKRICEL T, 2a/2b DfEIX
JEAIDREZITIFEALERRIZELO LR B,
DT EIF, T4 v aTAIFEREWERTH
BEVHZEERERT S,

D7 4yvaTATECELT, d,,2b (2
BRBRHDZ D, d, ODEBPKREL X 7
4T aTARRESRDBIEBGND,

(B) IR LD 100 BlE2BXLTHHMR T2
ENDL, TORICEETIEBREEMORM FiE
PRSHMNTAIIENEETH S,

BE IR

(1) T.Naito-H.Ueda*M. kikuchi, Metal Trans, 154,
p. 1431(1984)

(2) &R, #0EE, 25, p. 123(1985)

(3) &R, ®IL, A0, 25, p. 147(1985)

(4) HEE-AE AP, BAEBESIRICE, 524, p.
847(1986)

(5) Shl-EH-EF, #4032, p. 315(1992)

(6) ¥ER.-5L5K, #7843, p. 12(1994)

(1) &2 -WE, #1846, p. 1396 (1997)

(8) AAFT-EHH-BE BOK, E26EEH Ry
LEETERR A, p. 137(2002)

(9) EH-IREF L KW - S, 55 26 Bl >
VAR U LRSS, p. 169 (2002)

(10) #5757 - iRy - P, JUINEESE RS T2 ERAF 7R 4
4 540 5, p. 48(2003)

(11) 7BH:, (J.Soc. Mat. Sei., Japan), Vol. 53, No. 5,
p. 586 (2004)

(12) BB AR F 24 BEES R T LHR
FRICEE, p. 35(1998)

(13) =ZA-HA- KAR, 8§ 256 BIEF R U L
SHTHFRSCEE, p. 187(2000)

(14) # E8E - B4 -fEH - A LR R K, 18 48,
p. 1112(1999)

(15) E¥2-%& - AR, B 48, p. 1095 (1999)

(16) K. Tokaji-+H.-N.Ko-M. Nakajima-H. Itoga, Mate
r. Sci. Eng., A, 345, p. 197 (2003)




