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Investigation of fatigue crack behaviors of pipe grade polyethylene
using circular notched bar specimen with combined misalignment

*0|X|o| ! "&|H &

1 1
, =282

*]. M. Lee', ”B. -H. Choi(bhchoi@korea.ac.kr)* , Y. J. Zhao'
tagista 7)1 A g sk

Key words : Circular notched bar, Misalignment, Fatigue lifetime, Finite element analysis, Crack growth

1. ME

Fok2E pipe = Wl FA4, F94,
Watetyd  So SAdom dsfe]  Favt
S7hetel w2t =ehsE pipe o s H Ml =
HAleo]l HF L k. ASTM 7 I1SO += PE <}
2 ARR wEo pipe o ALHHA T
Aggel  dig "2y FEAEHEML2AS
AAskde 2l PE AlmEC]l A
AL udsst Hol ASTIAdF]
A W7kE fstel AEE ARl
A&EHew Q¥ al A ko]

A

Utk HT TEHdT
DA o e THEAT
%)= CNB(Circular Notche
A }04 LRSS PE 9
WAse AFHew HANE & e
3.4]= %M. a2t CNB AlH 9

7+ I (brittleness), A &9
zﬂiilﬁé%, misalignment ¢} Z-&
Tde ALl HIHom
sty Misalignment  ©ll&=  concentric
misalignment 3! angular misalignment 5 7}#] 7}
37 dojui= combined misalignment & Ej7}
Atk AFPAF[5]l = concentric %9}
angular misalignment 74-%-9] + 714 E <
misalignment tale] FretQ | Al S o] &3]
n&3skd et %7] misalignment &} 3}k 3} o)

w
o
olo
i)
%)
fu)
mlru

d

N
-~
o
@ d
I
=

x
]
i _Dl

>,

Rl
o
o

ox do off m o 1@ & off

o gt

L ol of

L O =
o, Hi

U o 2 O pZ o O
Y
-
i

m[ﬂ

HAE = W 2 FFe] va AHJAAT
misalignment 7} A#H ADAFE HEFE9y
HEo] #dddddol= wart 25t

2 ATl A= concentric misalignment <}

angular misalignment 7} E3¥ oz doju=

p

combined misalignments 7} A3 5o
tlsle] Gat 2 A A (FEA)S Fa3lith o=
Z3lo]  misalignment 7} SoEHEe] WX =
od3F7  misalignment ©]  Wiste] i}
= o

955ds Fdel ARG MR o

Hate Amaigin.

2. M=

= ATell= &8 ek g As) A
2332l Abaqus 6.9 7} AFEE AL, element
type = C3D20(20 node quadratic brick), Z+Z}e]
AlA el ek elements ©] 4% 33054, node <

v 136575 ©|tf. F|A TS Table 1
%719 22+ concentric ¥+ angular ¢ 7 $-7F
A dojuhe =1dHA AAEHA oY, BE
134«1 A & 5mm o]t} g

ELtH?iH(SlF)~ Ao oz
75MPa mm? ko]l  AFRE L, o M eho
SHdaiAsrt dA SIF & LS% =7k,
AldL vtk HE o Attt
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concentric angular
misalignment 0,0.02,0.06,0.1 0,0.1,0.2,04
3. sl A4 &1t
Fig. 1 2 concentric misalignment 2} angular

misalignment 7} A dojd Hge

1139



CNB A& ° YERA
ayoelr), "ol B ¢ 4 %] angular
misalignment 7} 43 A9 concentric
misalignment 7} <7}+3<4=% crack growth rate &
Al SR LEFRA o e AP
ol¢} HF|&, concentric misalignment 7}
2745}l angular misalignment 7} %7}k 7 $-¢
crack growth rate = %ol o e APu =
As AFZE F Ak

=
R

The direction of angular misalignmentk

1 )
C0.02_A0.1 C0.02_A0.2 CO0.02_A0.4

C0.06_A0.1 C0.06_A0.2 C0.06_A0.4

V...

A
V' C01 A0l CO0.1 A02 CO0.1 A0.4
C:concentric misalignment / A:angular misalignment

Fig. 1 Deformation of CNB specimen under various
combined misalignment conditions
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Fig. 2 Variation of the normalized fatigue lifetime to
failure for misaligned CNB specimens
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