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Computation of Crack Tip Stress Intensity Factor of A
Slow-Crack-Growth-Test Specimen for Plastic Pipe
Using Finite-Element Method
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Key Words: Stress Intensity Factor(-3-= €+t #l5~), Slow-Crack-Growth-Test Specimen(#] <+ &4 %
Alg A]H), Plastic Pipe(Zat2~E 30| 3X), Finite-Element Method(F3F 8. 4H)

Abstract

The mode | stress intensity factor (K;) of a newly proposed slow-crack-growth-test (Notched Ring
Test, NRT) specimen was found using finite-element method. The theoretical K; value of NRT was not
available in any references and could not be solved analytically. At first, in order to verify the
accuracy of the finite-element approach, published K, values of several cracks were calculated and
compared with finite-element results. The results were in excellent agreement within inherent errors of
theoretical K. Finally the K, of NRT was found using 2- and 3-dimensional finite-element methods and

expressed as a function of the applied load.

7|54y
K@ 2= 1 S5 3dAs
E: S AF
v ZebE H]
L: &5
1. M E
oA The 49 Al e WF-ek o5
o] W7t Apol= Jlete] AN dwow X

T ebddista 717383} shel
E-mail : pyj7608@naver.com
TEL : (042)629-8265 FAX : (042)629-8293
* ghdoistal 74 st
gt A HA & A

R g st A A R A

19

Foeo] FAH =Y Yie neow Q3 A%
Aol i Wi JdFHS Ao A
Lo Qlate] 4+ AFsHel I AA
ey dpo]z o] tiFE A ASH IG5l
et =AAE A F=eld iEE 1s0

= 7HA

A&t Aol S A4 9
ojub= A X FEioh gty A A&d
ggo] ZALHER -1 A}go] AT o] g}
T

ISO 13479% o] e|Ho| Z7|H<ES
ks 7hete] ASHEAEE

(Notched Pipe Test, ©]3} NPT)S. 24 2A =
S

Ay A

— =

3 AT o]z ool QrEZFSHoR 9l
o #9Ao] A AdFo] AAK 7

Zrol @ F-Hth olg st 7)|Ee A&t



2004

Zo] th NRTE A% #F2=o] 2835}
Kol A A Aol

) 7}
=3

A= Ak NRTE @A A 2= |
SHIAFKY)E MAAJA 7 EEHA UA
ot ARl FAoEA 3 FiEkes W
Hd Al digk Kol &# A JA T
Pdow A A&
sh7] wiitoll 7tE FAgelA
| A5 AAE] AA

° L 5o
o

>

1% o

T o

rlo ot

“
o,

IE
—_=

rroox
o
>,
[ not

o o o= Al
ot & ies
2o
I
Nt
10 o
2
du
olo
i)
o

oX,

E

ru offt
_\'1_]‘

NRT®] Kye 7-8b7] del has R %
sidel AedE 7187l st el22o] EAIE
= B 7 Fds AdEete] fitas sde
star olg ol Hlalshe WHOR I8
e Bdds Assdnt de A%eE &

dagel B 15 st o Al 7HA
ool te SHAYAFE o] 24 oste] A
Abshoi .
- AFET S e Hwe] Uy S wd®
- 3% FHEEs W ey A yiwg®

o] 7] A
_ 1-05a+ 0.326a2

Vi-a @

F

a=a/W

RETIIIYYYIELY!

A

2a

2h

2w

A\

PRAAAAAAARAAA/

Fig. 1 A central crack in a rectangular sheet
subjected to uniform uniaxial tensile stress

Table 1 Geometric and loading configurations for

Fig. 1
o 120 MPa
2w 60 mm
2h 120 mm
t 2 mm
2a 20 mm
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Fig. 2 Crack in a C-shape three-point bending
specimen
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Table 2 Geometric and loading configurations for

Fig. 2

L 300 N
W 25 mm
R2 55 mm
R:1 45 mm
t 10 mm
S 50 mm

3 mm
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Fig. 3 Quarter node arrangement of a
degenerative element
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Crack tip
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Fig. 4 (a) Total meshes (b) Zoomed crack tip
region
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Fig. 5 (a) Total meshes (b) Zoomed crack tip
region
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Fig. 6 K, vs. Tensile stress from ABAQUS and
the equation (1)
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Fig. 7 K, vs. Bending load from ABAQUS and
the equation (3)
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Fig. 8 Crack in a NRT specimen

Table 4 Geometric and loading configurations for

Fig. 8
L 300 N
W 25 mm
Rz 55 mm
R: 45 mm
t 10 mm
S 50 mm
a 3 mm
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Fig. 11 K, vs. Load calculated from
2-dimensional and 3-dimensional finite-element
calculations
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Fig. 12 K, vs z/W
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