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Abstract

A thermal aging is observed in a primary reactor cooling system(RCS) made of a casting stainless
steel when the RCS is exposed for long period at the reactor operating temperature, 290~3307C. An
investigation of effects of thermal aging on a low cycle fatigue characteristics included a stress
variations caused by a reactor operation and trip, is required. The purpose of the present investigation
is to find an effect of a thermal aging of the CF8M on a low cycle fatigue life. The specimen of
CF8M are prepared by an artificially accelerated aging technique holding 300 and 1800hr at 430°C
respectively. The low cycle fatigue tests for the virgin and two aged specimens are performed at the
room temperature for various strain amplitudes( €), 0.3, 0.5, 0.8, 1.0, 1.2 and 1.5% strain. Through
the experiment, it is found that the fatigue life is rapidly reduced with an creasing of the aging time.
The experimental fatigue life estimation formulas between the virgin and two aged specimen are

obtained and are proposed to a analysis purpose.

LM E

LA BAMYe #& n2 a1¢Y &5
7 sl A7 w7 AH4E deds F45%
Aol Wyt A7lx, z2+F J|AH BEXHE WEs)
© ¥ 3K(degradation) @ o] EAFTE ol Hd
g3t A4S YR YAASNA vF TAHI
Aow, YAy nge Yo 2 vE2 A
A AH @ Aoz qagr.

* 39, Fedga JAESHE
E-mail : jdkwon@ynucc.yeungnam.ac.kr
TEL : (053)810-2462 FAX : (053)813-3703
» Fdigtn o
x> 39, e R
o 59, AT AdAELA e

E d74 AR CFsMe 944 13 IAAF
o ALLEE QAHU o E-HEolE 24 2 &
HAgx7do=, 475CoAA EFH3 Aol A
s, NMEAFEY 949 13 MEAEY ¢
AL 290~330CoAMNE BH3 &AL A
#§d 4 don Az Yot

=g 4" 1X43AFS  RCS(reactor  cooling
system) Hl#-E o2 Fejo wj@E dAstd A}
S3tn glew, dn 2 EME 948 3, 2
2 1% FAZ st FHEA ] LA
HohO ol FARH) WY e, 3H
A% 59 a9z A 4 dASER & §
go] ZFREA At ok AJ|ZHA T2z <
3 71 2 AAA RaFo] A &=,



2184 ANE - §59 -

ol AFE UA Alo]FE sHFHA AAlolE
Azd84g EA 2 Flolth AAelE HRAA
< 38 WES7F 20,0008 ofWollA szt o
oubs g F iAoE sa Ak T=
2 $9 2 AR Wike AdAe 24997
A ned AAlelZ H2AYE FAsd, A3

Ao WE AHAlolE VREAL 7Y Yot
=y
mpelA 2 oA CF8ME 430TCoA 29

e ARATIE e ARsl B dsta)
g ARSLO o5 dshAst AHAZ Aol 2
H2ANYe Sadstd, wREd Azsd, 2
31:?_ Gl @A 5& AEaYch vio B
ARRIFes BaYY dael BE A
stz g,

o
I_E

SEEEEEE

2. A[ohq xﬂxr oj ,\|64u (3=2]

==y

B Ao AlgdE Az YA WAL
AZo AL&EE ASTM A351 Grade CF8
2Hlgl 27 o8, Table 19 CF8M2] 384
vehd )

37t AT vAe 4FE Hrtstr] 4
g, APHAN B & AAE AZse &
He At 29 daLbs gAe 4
3 AF F dn, e d F e 29 43
0CE Agstod, 4306TAA 100, 300, 900, 1800
R 360071 A F st Zt dAE FG3tAl
& A3 AAlolg FARAPE ABE, F
ANEE & 290 ARG FAFZFNUR Y &
Ag 2ol Hol= 300 T 180047k 2 d3
AL A9t

2 Alge] A" AgHe ¥4 2 X5
ASTM E 6067 we}l Fig. 10] Yehd uig} 2
o} 7}&38I3ith Yol o) X (knife edge)E 23}
o Alo]Z o e AWEE ¢ F@pe I=
FYPR(47) 2 JTER2) FEL, EUAAY &
#HE Hagstn g AL & F AEE 1
Ax9 Y (lapping) 71FE

Z

3t AmJh &
0.005mm ®B$ el EXZ dch
E Alge] Aled A=z A A E MR HE

A8 7)(hydraulic-servo fatigue test machine : Model
8516)2 L HL 10tonolH, AFL AL
Ptk aeln AlgHY HYPR AeE FHF

o fo 5

XN 12 H2ZAgo]
t 2.0% 4014 A AYERZ oz Y
AE Hgstd, HAZAEL FHd5-E
02HzZ dA3HAl 31, BAA, 430C 300A]3F
g3tA 2 1800212 AEA Aol sl 0.3%,
0.5%, 0.8%, 1.0%, 1.2% 2 1.5%9} 3 HyYEAZ
(&) 3lA 4Ztalg A4 AHilolg H=zAES
Tslgcl vz AFgH FHETE
3to] 20% $FEAE AFLR s Aol A

o
R

ERES

Table 1 Chemical composition of CF8M

Composition, wt. %

C Mn P S Si Ni Cr | Mo
0.074| 1.21 {0.0318]0.0126| 1.14 | 9.59 | 18.67| 2.73
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Fig. 1 Configuration of uniform-gage specimen for
low cycle fatigue test
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Fig. 2 Definition of low cycle fatigue parameters
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Table 2 Values of ¢//E, b, &/, ¢ obtained low
cycle fatigue test
Variable o/ |E b &/ c
Virgin 0.0089 | -0.1669 | 0.1689 | -0.4845
300hr degraded | 0.0097 | -0.1897 | 0.1644 | -0.5152
1800hr degraded | 0.0064 | -0.1460 | 0.0575 | -0.4032
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strain amplitude and fatigue life in CF8M
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