PR G FH R FRE(S45C)IC K D AR balisih i3 KO
5] — el (9 55 s 00 [R1 SR L2 BE 4 2 SRBR AU IR

At A REYERT ORI IIAR= WEE
SEATEERTE AR —  BEFPIT POREER

=

Experimental verification on the equality of fatigue properties of the carbon steel
for mechanical use(S45C) between cantilever and uniform rotating bendings

Akio kokubu and Taizou Yamamoto and Shinji Kawai
Shoiti Kikuike and Akira Ueno and Tatuo Sakai

In order to investigate the fatigue characteristics of metallic materials experimentally, a long period of time is required to get
sufficient number of S-N data. In recent years, in order to overcome this difficulty, multi-type fatigue testing machines have been
developed in the cantilever rotating bending by Yamamoto Metal Technos Co. Ltd., in which four specimens can be tested
simultaneously.

On the other hand, another type of uniform rotating bending fatigue testing machine so-called “Ono type” has been widely
used from both academic and industrial viewpoints. Can we obtain the same fatigue property for the given steel by using these
different types of fatigue testing machines? This is the fundamental question for each user of the respective fatigue testing
machines. Thus, the equality of the fatigue properties between both types of the rotating bending was experimentally reconfirmed
by performing fatigue tests for the carbon steel of S45C in this study.
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Fig.1 Uniform section round bar
specimen.
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Fig.2 Uniform bending stress round
bar specimen.
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Fig.3 Specimen configuration for uniform
rotating bending test.
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Fig.4  Specimen configuration for cantilever
rotating bending test.
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Table 1 Chemical compositions (mass %)

Material C Si Mn P S Ni Co

S45C 0.42 0.15 0.60 0.30 0.35 0.20 0.20
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Table 2 Experimental results of residual stress

(A)Rotating berding cantilever

Measurement Residual stress (MPa)
location Areal Area2 Areal Aread Average
1 -364 -422 -376 -373 -384
2 -397 -471 -373 -396 -409
3 -426 -439 -391 -454 -427

(B)Rotating uniform bending

Measurement Residual stress (MPa)
location Areal Areal Areald Aread Average
1 -322 -185 -217 -305 -257
2 -216 -311 -328 -297 -188
3 -213 -221 -221 -194 -212
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Fig.5 Residual stress distributions measured on both
types of fatigue specimens.
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Fig.6 S-N diagram for both types of fatigue
specimens (S45C).
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Fig.7 S-N diagram modified by compressive
residual stress (S45C).
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