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Investigation on extension of local failure evaluation method
in plastic region to creep region
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According to the design standards of nuclear equipment, ductile fracture is assumed as the failure mode due to
monotonic loading in the elastic-plastic region, but it is known that failure mode called local failure occurs at
the part with high stress triaxiality. In the past, the authors have proposed a fracture surface that can uniformly
evaluate transition of failure modes from ductile fracture to local failure. This research proposes the extension

method of the fracture surface to creep region.
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BB SR T O SRR Sk 5 BRI O g T 2
ELTUTOL S ARkt Sh s,

g 1
1+m, 3

ag , my o FPEREE

T, :3HEMCAE FoKEIL I —EBRIGT))

£y @ HHRREE CORRFOT A

Eim @ ZHRIRRE CORRAOT 2

ZORE S LT, B2 3EICSEDD Figd (RIS
—OF BN L CEARIE CORAOT Bz kD,
ZOREDIRT 1 & 3 ST DEOKIEIS 12k 5,

ZDOXDIMEEEMVIRLATS Z & T Figs (IRT &
9 72 X — B RIS — KR 38 2 R
wVED, LR J5 2 FECHIMEI 31T 2kt dh
IESN D,

A
Ull > h
0y
for Tr,
w
[7/]
<]
=
-
n
e, . EL
™ Strain "

Fig.4 Stress-strain curve
ZOFMACHT DS —OT BN % Figd ([ TT %
RS — O T BRI E EHLZ . & HICHEREETO
FRAOTHE 7 V) —T 0T AHE &z 5 2 LI

£ o T Fig6 (T~"T &5 RERE FIZBiT 57 U —7
BAZHOWCOERHSEI A D Z L3 T& %, Figb
£ 0 RIS D1 ERE R I X~ 23> T
T EWIIND,

A Tr=1/3
foi[ '
b7 ! i
g |/ |
R H i
= |/ Tr, i Critical
g |/ i hydrostatic
= 4 stress
Hydrostati(]: stress
Fig.5 Fracture surface
;ce 10 - Tr= 1/3, e t=(). 1h === t=0.5h
S - e t=1h e t=5h
\-%/ 8 _—\ t=10h == t=30h
g 67 t=50h
g ]
% 4 _K 1 1 |
R I I Critical hydrostatic
2 1 / 1 | 1
2 bl
g n | I stress
> O lll I T Il
0 5 10 15

Hydrostatic Stress (MPa)
Fig.6 Isochronous fracture surface

4. WEERRESHBROFTE

WAMEZ I 2067 — O Bt X% 7 U — 7 3khs
R K DFERPE) ) —OT RN E & ez 5 Z L2 K
S TCo V=74 FIoBIT 2 EHEdh m A e LT,
L4137 ) =TI O CRIER O IR O Za il
WD Z L OB ERF 5 L R, BBERE O
el & 0 SRR OB M OV TR TN L
FHETH D,

S5

[1] Naoto KASAHARA, Tzumi NAKAMURA, Hideo MACHIDA,
Hitoshi NAKAMURA, Koji OKAMOTO, Takuya SATO,
Structural analysis approach for risk assessment under BDBE,
ASME, PVP2016-63416.

[2] FEMRERE, AIREME, Pepfifnk, SREA,  “JRES
AR A Ty = X B ORt & AU D < Al i o 12
27 BT 13 MPANRRZ, 2016.

[3] ASME Boiler and Pressure Vessel Code, Seclll. NH Class 1
Components in Elevated Temperature Service, (2010)

[4] David A. Osage, PE., “ASME Section VIII-Division2
Criteria and Commentary’, The Equity Engineering
Group, Inc., (2009)

-216-



