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The high stress, low cycle fatigue test were carried out on HT80 plates with artificial part-through
notch. The LBB conditions by the net section stress approach was examined in detail. Finite element
methods for the state of deformation were also applied and the results were compared with the results
from experiments. From the test results, it was noted that the LBB condition in fatigue test was
dependent upon the maximun load change before and after the crack penetration. The LBB criterion by
the net section stress approach were slightly dependent on initial crack size. It was shown that the state
of deformation can be used to predict whether the component is likely to show LBB condition or they will
be broken rapidly.
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Table 1. Chemical composition of tested material

(wt%)

C Si Mn| P S ICu Cr Mo V
X100 X 1000 %100

12 2 9% 8 3 |20 64 34 4

Table 2. Mechanical properities of tested material

re . T
Azbgel olal Femidisk Az selch kAol Yield Tensile _
o w - . stress strength Elongation
Ug2 ¥y 2mm, =25%iEe AET 607, P o.{ MPa) & { MPa) &%)
S R=0, lmmolch, REeIel w235, it 814 | 863 33
g5 Table 3ol Jeblich HEES 200f0n°]
WREREER ABEE Al 951585 0,04~0,07Hz, FEDH R=0 19 #EHEZ st
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Fig.l. Dimension of specimen. KERE Foll 4 LBBKES etiie 259
Table 3. Geometries and test results
Speci Crack Geometry { . Load N N Load
peci- T P F oa
men No, 23, bo Lo R (mm ) Pras Prin (cyele) | (cvele) LBB Type
(mm) (mm) (mm) (mm) (kN) (kN)
LA-1 60 6 20 34,5 12 1804 - — - X S
LA-2 " ” “ " " 1275 127 1700 2557 o] F
LA-3 " ’ ” “ 1569 157 913 913 X F
LB-1 100 8 53 37.5 " 1520 - - - X S
LB-2 ” ” " ” i 1177 118 - 350 X F
LB-3 ” 7 " " 981 98 1390 1416 o) F
LC-1 120 ” 73 ” " 1373 - - X S
LC-2 " " " i ! 981 98 — 200 X F
LD-1 160 ” 100 62,5 392 39 2558 3784 o] F
LD-2 ” i " ” " 588 59 1170 1332 0 F
LD-3 ’ " ” ” i 785 78 584 584 X F

S : Static test, F: Fatigue test
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Fig.4. Schematic illustrations of load-displaceme
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Fig.8. Deformations at a back surface.
vHER o
LAREF o tmEH Rl doir #FE K
Egere BARS Fig 9o vhebdch = st
sletel BEFAGF ML #zE A ebdch
o] ol ofslad g A "ol whel RS
ZAA sl e o & ook el Wi (R
BiiEo]l B2 LA-2(Pnx=1275kN ) &Bi 2 =
A, RSB 4 T50cucletAl s ALl 2 RE
o) wg vellz, 2 fhe A48 @Rl 2
Al slel Hid Edtol Zsl #Fo] 2Al 5o
0,5mm F2EQ ZlelE vebic a3 Hi&
% Aol Al Han e g o+ Aok o
RS> LBB kg7 garstad g VERT
#Hol ¥2 LA-39 %%+ Jﬁ%‘ﬁﬁ AR P
Bl o] 0.5mmBERA A3, o & #E2
HE& Z2A 5ol ¥ 0,95mm BEE WEHd &,

a7k ubAl sle] BEi@ Efk BRETshal o] A&
K& NO LBBiKEESCE,
d EFAGCIAY MRS ERME

PLax=1667 kN2l 75 2leiM = # 0.16mmiz
gER Al A Aol vlms A ke e #RS
el gleh, olejzto] oiubH o 2 4% & fifol
og A97t EFEse] Asucs &RsH
#ie 2A Jeldn, Bl oldidE kR



REMES 2y W Abre o) WBTAIRG (LBB) fiftel 3k BR

N Cycle mm
0 500 1000 1500 05000 5= QO 130
[ T T T T T T T N Y y v v T T -
o R h % o
< ™ - N
c \. E L \((‘b f
£ r \ k- \
s .\. = 0,5[ k e 09 g L
0.5 \ Crac! 3 ¢ ]
L “ Penetrat;on*l - F ——; LA-2
~ al.
L v E ~—'—~I- 89)( N=1700 cycle
o F /% 100
L + il
10t APenet roation, ... {a)Parallel to the crack line
Static test [ £ KN and Breok .
b CaTTor T1569.0 iz W T8
o 116670 1A-3] o [NO B8]
Fig.9. Change of deformations on load cycles. h mm
0d.c 10 20 30 40
CTOFGT T g0 0-6-3-0-27°
el A R = 4 ol ol AL EH A E o % ©
o\ o
$o EHEAF L, WA @Rl Lol 5 o
& #S 4 21 ®)
goz ke #WHE sl R Aol 05— P L,

o A 7 o 2 -k ca
Rl drtelofale S gex['N=1700cyc|e
4, HIREFRBRTOS LEE

el Rl ofd HiE ERY Siudef«e]
R T 5S ooty 9ldled HIREHMIFS A
=&l kel FtEe] HEw FIEHIEIZmm, W
WEHMm ez ik 80mmelch, EFEL &3] #
Bal 4, LigamentF7l 7} lmm ol 9= Ao
ZA] B RIAEFE Pyt HES &fslc #
WEHRATS et BEREC & A 864, EIEE

Bk 11760] of,

AT o] fE RS Laser Yool o3F #FEH
AlEReE g4 Fig, 100l veRdcl (a)- A
TgFmE e #izol ok, ffriis BER P& Hx o
= R REel A 0, 5mm el MBS el N formation
i, AgEel A e #e doln glvh photograph
(b)i= BlaEsme) el e, RiRml e @

L R T2 AAE Holzlnh, AT

(v)Vertical to the crack line

Fig.10. Comparison of experiment and analysis.

(b)Defornmation figure
by experiment

fr
i

- N . {c:D.eformahon figure
EREel #bs el L, EEEZ #EMQ by analysis
g Bolv Ade U7 haoh oW M Fig.11. Surface deformation figures by experiment
N E Puoh?l EHZBRMES 7] wl ol and analysis.
RASHIES] MR 7F ZFEse] AR ohsh7] ¥
olg} Bzt ), Az, 2 —f#l% Fig 11e ey, (a)

“:_: LD"}?IQ%}#O] 400(‘\'{'[{’9] gﬁg— t’LOLQ- t[H
2] .“Eéﬁﬁﬁﬁﬁ-ﬂﬂ}. (by& of wie] #FEeIch W
HEF e &l SIEAE 40mm, HEHE 180

ol 41 e A
o &, #m# Slol RBERl thsled

X-Y Recorderel 7i&3lx, 2 ERE

»;

m

_3‘

i

=)

pen

=

AN

il

)ﬁg Tl
HH B

lo ¥
ke oo m

m
=
AN\

—385—



[ ]
mmelch, Aol el WHEL 1S HAA
ek of a3l ojatel Igmel 2A ol

webd @B 2D, ZA dehbe de o 4

Aadeh, 2ol (o) FffEelA Aol #HE
(BIsEH M 24mm, HUEHE 160mm)E eb
Iogleh, ol ALE BEH #PE Ao dH3

A3k, el fEl #oh e aleh,
& #

Sk HT 805 ~H&-stol RIESIEFTES
R3] LBBI&HS Watdh R, o83 2
Hame A

1. J&%OHKH LBB i&3ifffrol HilHiike] fifE-
F{rihiRe] boll 2leh EF=icich.

2. BHETHES] 6.0 EPRETEE An. 5 A3
o2 LBBiRRES] BOLEIEC w3l of - F2E
AFshs AE sk

3. slwlel g JE%MOH ozt A7k g5
sREch 2A vebde AS odokeh wela #RES
BigEdTe] 7h 23, EH@ [EEfel skl

4, HRE#REC 24 Bt AEETREE 24
Bo2 EEEERS £ —BE 23k

0 A
< Hil-
O
o

&K

1) IMCOGH, IMO) (1975): Reseolution A328(1X).

-3

H

2) R 22 U1981) | IRFHITE, 30-11, 36,

3) EAE Sh24 (1981) | BHHME, 19-1, 22,

4) Bartholome, G., et al,(1986) : & 3@ H&ETH
T Seminar, 69.

5) Wilkowski, G.M., et al, (1985-1986):
NUREG/CR-4082, BMI-2120, Vol. 1-4.

6) Garcia, J.L., et al, (1985): 8th Inter. Confer. on
SMIRT, Aug.

7) Milella, P.P., (1985): ENEA-DISP, 1.

8) Miline, 1., et al. (1986): CEGB Report, R/H/
R6-Rev. 3.

9) Hasegawa, K., et al, (1984): PVP. Vol. 95, 65.

10) Shibata, K., et al (1986): Nucle. Engin. and
Design. 94, 221.

11) &N #+3% (1984) - B%"“, 50-541A, 482,

12) 2Rk yh44 (1986) © B8R, 52-483A, 2463,

13) /& 444 (1987) : E%nm, 53-487A, 444,

14) Ando, K, et al. (1987): JSME Inter, ]J., Vol. 30
-270, 1988.

15) Nam, K.W ., et al. (1988): JSME Inter. J., Vol.
31-2, 272.

16) &1 ¥H4%(1985) ©
17) % 7462 (1986) !
18) Kanninen, M.F., et al. (1976):

JAERI-M, 85-064.
JAERI-M, 86-098.
: EPRI NP-192.



