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Abstract

In recent years, the fatigue design method by analysis for the mechanical components and the
welded structures has much increased, instead of the fatigue design method by rule that has been
widely used from the past days. When a fatigue design is conducted by that method, the basic
informations, fatigue life curves are mainly obtained from the results of the strain controlled low
cycle fatigue test. From these point of views, the low cycle fatigue test is coming to be given a
much importance lately. In this paper, the strain controlled low cycle fatigue properties at room
temperature in air environment were investigated for the low carbon forged steel, SF45A, and the
rolled steel for the welded structure, SM 41B. Throughout the test, strain ratio, R, was maintained
constant with the fully reversed condition, -1. As the experimental results, the cyclic stress-strain
behaviours of the test materials were different each other, but the low cycle fatigue life-time of
them appéared to show little difference in the region of this test conditions.

strain hystory) & ZFHEFBK Lol BHIA KA
LFE & ol F EHEHRBES Astx, VA & AAE Bl

$H #5385 (cumulative damage theory)oll =&3o

ol 2 EHRBS WMEE, WEWSe BH
ol QoA FURA ¢ oZar] AsiA
st Az ek SHAFEel X EH (root

of notch)®] JEHAS-L 1 HpEe THEIARH
(smooth specimen)-& ®W&HE& Ao =7 (strain

controlled condition) FellA] {KAlo] &9 2 A H L

Y3l 42 Ao} BEAZ & 9t & Iz
0] zH—o € A KL 3 -4 S BR (stress-
*As, dFa e AsA S
* Rolz AFHY

**rghF s ok e o gkl

24 xAERAA Y T S AT 71
< dF ¥ 5 U0

olgh e BAL Ssted AIA oA HEE
l & KAL) 2 ES Rl A WR7F 2
»19-“1 @10, 4 #fgstele] o (parameter) &
48 FHEFHCY Fol FAAR, o F Jzx=
%}04 Aol Bk W Aspee
B SHS el Bausel ek v, #i,
BEWR RMEA de AT e KR K
RFE SEMSH b Bl I (KAl F ES
RE dlolEl = o ket dHolw, w7 EEs



308 A

ol & #llel W KA ol F EHHABH O EE B
ol glA ekt

=3 AP BER KRERY BE Bg+
< dF37] Al e BHAAPY B W &1
Zghol o T2 24 @MY T T
B = AWMEEEY 27 4& 2 Bl o
ubE gk BEpe b A YA e

A HRAdAME #EddL A%
(normalizing) A 7% SF45A $HiE= ¢dF =<
Y7zhA 71 SM41B gHEe] 5 BE g o9 A
Abol E EHRET 1751 KAl HBRHS o
B, #Fel MI TR AfSRESbd wE
EHAAHY kit o B ASS A, 2
2l (KAl S EHE MR EFEL T4
BRENE Zr)d o2 %iEe BE EEe 8L
5 9 B ATl Jl2BRE #atsidoh

-

=gl A

2. BEMH ¥ BHAE

21 g&:us R %R

BEol A3 dkl= dul Mgl MREA
3 fAEsZ 9+ SM41Bsh, FA&AH, 29z
&, AEHEE, Fol A&=E SF45A0]
Table 1-& 259 (k88 #44S =8/ Table 2
T B HHS el

Fig. 1& % Tgold A3 sEse 94 2
A48 vebiE itk HEAS SMAB A% 25
mm 57 Foeld, SF5AE Bzo e}
SaE phEe 5A FholA A gtk

o, =
S g =
@’ | N [
Roll. Dir. < S s
s
e
35
87 45
177

Fig. 1 Configuration & dimensions of specimens

BHsA AAstAc. RBHS At FE #1000
o Bl o] AFtgor odupsglony, s
o R¥= Bibagoz w9 (buffing) Avjrlg
<= Pasich

22. B%FH*E

ool A8 HBEEAE BORARE 250
KN, By HAME +100KN L2ko] PHEs= Ajn
MEES AR Ba# (Instronfit 84, 8000 series) o] o,

A BEEGE o B REEEN 3o
AEAY #AFmes JdAY LHABRES NI
fiish= %8B (companion specimen method)
o2 A0, AR Bk KkEe 4
Z+3}4 (triangular wave form) o 2 3}gdc},

e ol ubS-AfE = gAY HiE Y BiBe
3dvmmel FHEE K FAF Aol £24Y mEBA 25
mme] knife edgefs {355t (extensometer)ol] 2] 3|
B33t 2EBS Solo] BIE L (strain ratio ;
Re)& -19] E2MiRoE slogon sl 8

Table 1 Chemical corgpositions of test materials

Materials Chemical composition (wt. %)
Desig. C Si Mn P S Ni Cr Mo Ceq
SM41B 0.13 0.28 1.0 0.014 | 0.004 — — — 0.308
SF45A 0.20 0.24 0.8 0.016 | 0.008 | 0.017 | 0.015 | 0.006 0.348
Table 2 Mechanical properties of test materials
Materials Gauge Yield Tensile Elonga- Red. of
Length Stren. Stren. tion Area
(mm) (MPa) (MPa) (%) (%)
SM41B 200 289.1 426.6 33
SF45A 70 286.2 487.1 27.5 55.0
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Fig. 6 Variation of cyclic stress amplitude under constant total axial strain amplitude condi-

tions(SF45A)
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strain behavior (SM41B)
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Table 3 Monotonic and cyclic stress-strain
material constants

Material Monotonic Cyclic
K n K n
SM41B 301.4 [ 0.0436 | 348.9 | 0.1768
SF45A 335.7 | 0.0975 | 394.6 | 0.1818
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Table 4 The coefficients and exponents of the
low cycle fatigue curves

Material &r a 64/ E b
SM41B 0.2485 0.498  0.00227 0.06
SF45A 0.2 0.478 0.00322 0.087
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