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Study on Mechanism of Local Failure and Proposal of Fracture Surface Based on the Mechanism
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Abstract

The failure mode so called a local failure could occur at a specific structural discontinuities of pressure vessels.
Local failure, which is a type of ductile fracture, generally occurs under multiaxial stress conditions. In this paper,
tensile tests and elastic plastic finite element analyses for smooth and notched specimens were performed to study
a mechanism of local failure. From these investigation, it was concluded that the local failure occurs under high
triaxial stress conditions and this conditions are affected by plastic constraint, which is controlled by
configurations of structural discontinuity. Based on these results, the new fracture surface considering effects of
hydrostatic stress components was proposed. This fracture surface can express the ductile fracture and the local
failure by unified manner.
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Fig.1 Shape of specimens

Table.1 Test specimen data

Stress
Specimen Notch
Shape concentration
No. radius
factor
(@) smooth - 1
(b) small notch 0.875 2.0
(©) large notch 3 1.37
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Fig.2 Tensile testing machine
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Fig.3 Fracture surface

N A X 4 (RS, ZOMMD, FyINWiE
FEMF CTH DI OO O, UIRE TS HEDIT D
PEEHIFEL D b, RWED ER L T0D, Fi,
PIREPRENFE ZOMHANTES 72> T D, i
20 ISTHEPRREDI R E WIIRIZ ERENME T 5
EBHBENTND, DED, GIREDOHEFRFEIVNS
WEETREIPME T2 BIx55(b), LaL, AlEoRk
HE UIRE OIFREENPRE WL D RRIZ E /KR
EPRE {RoTEY, UIREIZL> Tk T
WD Z EDRDIND,

- 158 -



—Smooth
—small notch

—Large notch

0 5 10 15 20 25 30
Displacement [mm)]

Fig.4 Load — Displacement curves obtained by experiments

3. FAIRESREMAT
3.1 fREH

RO X D 7 BRER L o T HBRZHLMNCT D
7oDIT, FEESAURE LUK A = g7 1
\ZOWTHBRESRIAC X D KA HYBIEART 21T~ 7=,
STIEDIHTET VB LOBERS %X 5 (1T~ T, 7
Mr=— FiX Finas & U, #lxFrEEsE A, fidTE
FIMTHFREAZEB LT 12 718 Uiz, et
BT VO ISR A 52 T2,
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Fig.6 Stress — Strain cuve for FEM
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Fig.8 Stress distributions on minimum cross-sections
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Fig.9 Triaxiality factor distributions on minimum

cross-sections
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Fig.10 Explanation of plastic constraint
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Fig.11 Upper : Failure criteria without considering triaxiality

Lower : Failure criteria considering triaxiality
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