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Effect of Residual Stress on Fatigue Strength of Induction Hardened

Specimens of a Medium Carbon Steel

Synopsis :

Shigeru YONETANI and Shigeo Isoba

The effect of residual stress on fatigue strength of a medium carbon steel was investigated. Specimens
were induction hardened and subsequently reheated in three conditions to give them various distributions of

residual stress.

Fatige limit was improved by reheating in a condition compared with as induction

hardened. Residual stress after the heat-treatments was compressive around the surface of the specimens,

and varied to tensile stress in the inner unhardened region.

A method to estimate fatigue limit from the

total stress which is the sum of the residual stress and applied stress was proposed.
Key words : fatigue strength ; induction hardening ; residual stress ; fish eye.
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Fig. 1. Shape and dimension of specimen (mm).
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Fig. 2. Hardness and residual stress in the section of induction hardened specimen
(case depth 1.4 mm) and successively heat treated specimens which have been heated in
a salt bath at 580°C for 6 s, at 700°C for 4 s, or at 850°C for 4 s.
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Fig. 3. S-N diagrams.

Table 1. Influence of the conditions of heat
treatment on the fatigue limit o, and apparent
fatigue limit o,

Heat treatment a,{MPa) ¢,0(MPa)
As induction hardened 610 425
At 580°C for 6s air-cooled 640 515
At 580°C for 6s water-cooled 663 510
At 700°C for 4s air-cooled 678 545
At 700°C for 4s water-cooled 660 500
At 850°C for 4s air-cooled 645 533
At 850°C for 4s water-cooled 638 500
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HEH D LRIEH 0, & OBFRERIFRE Fig. 13 12
RY. 22T, AREHOIEN 0,4 BWREVE ZIE
JEE (o,— 0,0)/ald/NERD, T - 1 BH B 72 B 5 At
HBHZENREINT VA, :

LRI g, 3, FL‘:‘jJ/I",EE (0',,2'_' Uul)/a EHRD &
SICHEB 2 HEERE Lo, ZoREA L%
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d,1. 0y : Upper stresses at the surface part and the unhardened
part, respectively a: Distance from the section of the upper
stress 0,; at the surface part to the section of the upper stress
0,2 at the unharden part Refere to Fig. 6

Fig. 13. Relation between the stress gradient
(0,2—0,1)/a and the upper stress o,;.

NOFEHROICHN %5V b DL LTOREAEN 0,4 &
o I2DWThH, FARHICHEICHEEL BB H50DT
HawhrtfEREsNS,
EROBFEIZS VLT, NKREBORBIES 04 DF
BElowTlR, ZOFMEIAHTHEH, e TFo&
DL HFMEIT- THhL. INRERGOAEIZOW
TEBRDETR o, 25, DL 512 L-CHEELED
BEIET) 0, DEBEERL TRD AT OEHR
0,0 ¥51&, Ih% Ag,(=0,—0,0) &L, ThiH
RETWOREIESN 0, &£ OBFREF /. Fig. 10 IR
T X, AREHOBREIEH 04 HKEVE 21T Ag,
BHBAICKELS LY, Ag, & 0, DREICEHE ZAHE
BRAE S N NEREEROBRE IS OFEBIZOVTI,
COEHBHETOL BT A EDTED, E
B OBIEBRRIC BT BRBICT OREBOFMIFTHTH
5720 DHEREFCEUNTHS.

5. #

BREEBRAMOBEN BRI ICB X ITTHEYRANL
W, BEOBMEE LARBIC oV CEIEELICLS
BEIEHOBL TS, I ERE O FRIG
NBIUTRICHDOEAL®*DEWCLTELZBNETH
D, 2 CHAREROBRKEMRBICHEIC B HHEK
TGS, & OTERE{LE O Bk s HRREIE 8B 5 1)
HEKERETISIEELIZE D2 > ThHEHAAD
BB ELTWw L Z 2 ERLE. CoB{LEmETO

KESXD & LAEE LKL, 105 BlOME LT
BRBIENOBILIZIZLEALERT LTS,
ENRSCBLITRECTOEE O VTR, Th
IO I LI OB 15 [FRIREIE I L, o4k
TR O I ERRFRE IO D AR L R CE
LTWwhZ e #iRL:. EREOENBEEERICBIIARK
BICHOHBEOFMIAHTHHH, & CIIHEEDIE
WAL O R KT RRG LT &, NWEEHORKKEMRBE
DB ERICAN - BELERN 2 HETZOE
BOFHEIT 7. 4B, I THEAHICBYARRE
FMREIC N OB, ERICEBHBEO 71 v 2748
HEOMNE (B2 IEEEEBEAMICY 2 y PE—= 0 7
¥fToobDTiR, BB 71 v 2 7AHED &5
D ENEEEH OB AKERERBZ IS 2R TEH5 & 0 N
WCHobNBIFENHD) DHDIZO>VTEMEEFTH X
EHOEEZXL., ThHIZoVnT, 4BRFEEITHF
ETH 5.
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