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A Study for the Prediction Fatigue Limit in a Case Hardening Material
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ABSTRACT

The standard of the allowed stress in designing components such as shafts used in machi-
nery and aircraft should be determined. It is very important to estimate fatigue strength of a
component analytically, because service stress of the components is usually under the level of
its fatigue limit. Improving the fatigue strength of each component in machinery is essential for
high performance, lightness, and endurance. Surface treatment of components is widely used for
these purpose.

In this research, the fatigue behaviors of SCM415 steel and carbonitried SCM415 steel are
examined. In the analysis of the fatigue behaviors of the carbonitrided SCM 415 steel, we
propose a modified fatigue strength evaluation model and modified formulae.

eRsRse $Ho Hrbe ARl A7t
FAHD Qy) WEo] PN AzBTe A
As @3 APol &8 olRxm Ut
a8y nAEAY shdo] A D AR ZolA
Azgdes drAH A He] FEua gl
= Aahge 2% 2 NARS TIH B539

.M B

Hao BAAEH A FRdA Z1A BF
o #9& Aoz Pyt FTAUA3 A
Hol A oM AEHe AHEHI gt
Hu ¥xudst Aez g8 Azs ERAA

Ll

135 543 BAFEY 59 9Pz 4
4 Qe HzREs $+9Hs} oz )

nl

B o

* T

1o e
ok oM

o
foe

[~
ﬂﬂﬁ

20

A A FAGE JigE =Y H=23
T Z grigth o] AL Kitagawast Takahashi®

Joumal of KIIS Voi. 14, No. 4, December *99



ol &) #E Fd(short crack)ZA) wia) =}
f9aty gzo) AZE olF, Dugdale @0
AN B2 H(cyclic plastic zone)d] =
71 Aol Faf Btk HE SeA &
HEYAS gKeol 2AE HZ WPz 38
o

Sx st A I|ZHEIE Topperst
Smith”, Usami®t Shida®, Tanaka$} Nikai®,
Murakamist Endo™® 59 dAFAE°] 27 3
EAAE 9% Yt g AdsH. a2y
o E BY2 Agd By L&Y £ 9]
g A2 ZAREY H2HAE e
&3 HEZF 879

E AT @A dae AHgHE guAs
Aol AFTEEE /M DAE FHFY
AA BEg AdFE = sle ARHL A=A
Br}a-g Aot

2.

[t

H % " uy

2.1

[
et

o

E dFdA A4S A5 KS D 37118
FTARAA) FAHEH gl ZE Eud A
SCM415( ¢ 16mm)E AH&-3l4ch H¥Ag 2] 7|
AR 4AE& 271 ¢804 KS B 0801 74l =
2 g APHEE At APt A
& B 7% d¥9A489 93, dNeH
B4 AG B9 7144 A4"& Table 19 JEH
At AEE vl& ¥A2 FERAE AMEEHS,
KS B 0811 7#Ae o= ZAsAt AHHE
9 Y AEE HHUE Y92 50704 AA
EAXNYE 39 ZAAsHck 12n WA
%9 AL KS D 021591 & fEasts
< AR5 At

FH, 2 Ao Agd Jekds dxde
650C AHel 2 el APHE YA F,
ZEE 840TAM 3212 F< dASA A4
7184 Algde gast d4E HYAIY o
o AEHE 0TARA FIANA E3EE &
F, AH 22"HYolES ZA 2 B-ul=EA}
olE3} AE A& 180CAA 2417 B9t =g
] &} (tempering)Z 3t o}

it ot sls| x| M14H 4% ‘99 128

BHZEN el T2ET ofFol it 4

Table 1 Mechanical properties of the testing material

Tensile | Yield | Elonga- |Reduction| Mean { Young's
strength | strength | tion of area | hardness | modulus
(MPa) | (MPa) (%) (%) (Hvm) | (GPa)

SCM4I5 | 5369 | 3074 D97 | BbH A5 281
CNTS' | 10448 | 764 210 23 55 2182
RONTS™ | 921 7603 24 259 532 083

* : CarboNitrided Treatment Specimen
** . Released residual stresses of CNTS

Detailed of A

(a) Geometry of fatigue test specimen
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(b) Configuration of various hole defects

Fig. 1 The geometries of specimens
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Jarea of Surface AKm Fatigue
Material hole defect, |hardness,| from test, {limit from
©m Hv MPa-m'? |test. MPa
2125
(d=02h=0.4) 532 148 3%
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4771
(d=08h=0.4) > i 340
2725 575 21.68 570
ONTS 404.9 575 2341 505
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505.6 57 2408 465
185 740 138 441
Maraging 185 670 145 461
steel” 185 650 132 422
185 550 138 441
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