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A study on the Fatigue Characteristics of Pipe Grade Polyethylene

Using Circular Notched Bar Specimens
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High density polyethylene (HDPE)®} Medium density poly-
ethylene (MDPE):= 3 <+ o] (7}~ wjo] dl Al/5l4=% 3o
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A8 A &= Dow Chemical Company®] H]#-§ PE 45FE
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Table 1 Physical properties of materials

Numble of Density Meltindex Melttemperature Flexural modulus
samples (g/em’)  (g/10 min) © (MPa)
PE-UM-1 0.933 0.7 190 550
PE-UM-2 0.941 0.55 190 660
PE-BM-1 0.940 0.15 193 621
PE-BM-2 0.949 0.08 193 1030

Table 2 Comparison of experiment conditions

Properties Value Unit
R-ratio 0.1
Ao 9.9,10.8, 11.7,12.6, 13.5 MPa
Notch depth (a) 1.0 mm
Frequency (f) 10 Hz

Fig. 1 Geometry of specimen
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Fig. 2 S-N curve of all tested materials
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Fig. 3 Fracture surfaces of PE-UM-1 for variable load ranges

10.ENPa 11.70Pa 11.60Pa

3, PE-BM-13 PE-BM-2& tiA| 2 o & 71 $£HS zkA]qk
At AFE PE-UM-19] SNA LS wxleE dAko] il
t}. 9A] PENT A 53to] A& o] A F A|He] 4§
¢ A VERA R gk Az AA A dEA S
AE 4 glr) 53] Aggo] Al 488 w= £H7



o

SRHUTEE 20004 E FAEHEESE

(quasi-brittle) FE) o] |7} ojupA|wtk 11§ A5 A
A4 (ductile) FEN O] T 7t o= w2 7]5-<] Wshrt &
t} (Fig. 3). PEEUM-2¢} PE-BM-1+& H|Z W x|k 02
& SN AEA e 71279 xfpolE Rolm 14

153k #3213 = Itk = Bi-modal MWDS 2H-S PE-BM-1
£ Uni-modal MWDE 2t PE-UM-2 Ht} o]Wl &lzol| A1} H-3b
A 2 S YERAITH

o

ol

o
@

E b N » Ac=9.9MPa
S ok ® Ac=10.8MPa
<! \ A 4 Ac=11.7MPa o
“E.’., * A 4 Ac=12.6MPa ol
8 A F 3 PE-UM-1 s
= ] ]
o 1‘;;-' L) []
£ 012 Vi
5 i!;:l_ *
o ! 4
2 gl 4
=
2 | pmm—
[
008 h
5 U0 bt
-
[=]
g 008 1 "

o
o

5.0x10° 1.0x10° 1.510°
Number of cycles. N [cyles]

Fig. 4 COD vs. number of cycles, N (PE-UM-1)
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Fig. 5 COD vs. number of cycles, N (PE-UM-2)
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Fig. 6 COD vs. number of cycles, N (PE-BM-1)

Crack opning displacement range, A5 [mm]

0.14
¢ Ac=10.8MPa *
ok | & o= 11.7MPa *
¢ Ac=126MPa .
Ac = 13.5MPa *
010 | PE-BM-2 :
$

008 |-

006 |- >
_——
—

oa [

Crack opning displacement range, A5 [mm]

o
p==t

5,0x10° 1.0x10° 1.5%10°
Number of cycles. N [cyles]

Fig. 7 COD vs. number of cycles, N (PE-BM-2)
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Fig. 8 The ratio of crack initiation lifetime and the time to failure
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