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Acquired from Corroded Pipeline
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ABSTRACT

In this work, tensile tests, one of the most common test method to assess the condition of a corroded pipe, were conducted. According
to ASTM E8 method, the use of flat or curved uni-axial tension test is allowed under the recommendation with the usage of grips
corresponding to a curvature of the pipe. However, this method is not for corroded specimen. Furthermore, in the case of performing
the multiple tensile tests with various curvatures, it is desirable not to produce zigs that fit each curvatures, if merely processing the
specimen grip with curvature into the flat grip can show almost identical tensile behavior. Therefore, various tension simulations were
conducted first to check if there exist any differences. Also, experiments on corroded tensile specimen were conducted and compared
with the FEM simulation that reflects the actual geometry acquired from the 3D scanner.
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Fig. 1. Schematic Diagram of Tensile Specimen and the Grip
Geometry of FR Grip Part Flattened with Reduced Cross
Section (Unit: mm)



o
of
N
oY
o,

600

500

400

300

Stress (MPa)

200

100 Engineering g, — &,
True 0, — &

0 0.05 0.1 0.15 02 0.25
Strain

Fig. 2. Input Material Property

Fa7] SAsh 21220, AABEe,)
Ageida, e P B A5
) S T Egs. (1) and Q)%
o] Waksle] stk B S A

& 27) gRe 2t Liro] S v,
ZH‘EJ} e 59 WEEe BAe Tese) e
Q1A Ale] vl dofh=
erjAle] Sk SR T AP ek

olorﬁ,m%o}(ﬂo&l
e
o mx @& @
Tgo
T

.

Eﬁ' ofk
Eﬁgﬂl

)

X, i oo
2,
_E
%
—
C‘
o 2
@
= Lo
onl
o

O

[o3=5)
RS ?_X(J—o

stk

>
o T

2
i)
i)

%

o, =0, x(1+e,) )

e, =In(1+e,) (@)

7} wele] ol298 shE-s) TRl o g, Ay shzele]
9 P Thgel Fig. 39 @k E6, 7 Aol % gl
A 5452 Table 1] 5412 VeRglck Aol )4 2}
2jo] glis AEe] B9 THE 7S THRF) W 5 )
3zl Aol A9 mol] gsteh FAe) Frt ATE
ol sHgo] o]z W9l sk Ae 2 4 ek BT
71 7H7) o] Age] S8 BAIgle] RR3 FF 7he]
A= Aol nol) sslek web A Alle] BT B 9(FF)
) e Hlat vhgelA] ASIEITk 5, el A
529 oy EE o Ao tEld 18 713 ot
S Asto] 2ol HelF Aol Tiste] ThEck

3. oK A1
3.1 Az o

A Bl 5jo] G AR 370, F2jo] EAfsHe Al
Ve B} AFEsie] S ST A B e w9

& .

SEER

]

PR

30 /

o
/
25
- s, Mises
(Avg: 75%)
o~ +5.500e+02
Z 20 Z +5.0426+02
£ et Hig
£ -
Tl B -
515 isheroz | W - NC-FR
Hae iC
I1378er0z NC-FF
10 +9.167e+01
+45830401 |
J +0:000¢+00 ‘ | .|
S l
[
0 2 4 6 8 10
Displacement (mm)
(a) Non-corroded Specimen
35
30
—
— M
25 -~ ]
- S, Mises | |
(Avg: 75%) -
- +5.5008+02 I ‘
Z 20 +5.0420+02
& e
3 ¥ et e U C25-RR
g . +3.2088+02 = e
S 15 +2.750e+02 | [N R ----- C25-FR
+2.2320402
+1.8336+02 C25-FF
+1375e+02 2
10 +9.167e+01 [
145530401 |
! 10.000e+00 Y
] brd
|
i
0 R
0 2 4 6 8 10
Displacement (mm)
(b) Specimen with 0.25 t Corrosion
35
30
25 — H
S, Mises
(Avg: 75%) |
= +5.500e+02
Z 20 2 +5.042e+02
£ Hi
o _—r
3 7/ s C50-RR
8 +3.208e+ -
i +2.7508+02 ---C50-FR
+2.292e4D:
+1.833e402 ‘ ‘ C50-FF
+1.3756402 *
10 +3167e+01 I
445832401
I +0.0000+00
5
!
0
0 2 4 6 8 10

Displacement (mm)

(c) Specimen with 0.5 t Corrosion

Fig. 3. Load-deflection Curve Results and Von-mises Stress
Contour Plots

Table 1. Comparison of Yield and Ultimate Load by Model

Models P, (kN) P, (kN)

NC-RR 18.54 31.50

Non-corroded NC-FR 18.54 31.50
NC-FF 18.54 31.49

C25-RR 17.31 28.95

C25-FR 17.31 28.95

Corroded C25-FF 17.31 28.95
C50-RR 15.21 25.93

C50-FR 15.21 25.93

C50-FF 15.21 25.93
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Table 2. Acquired Material Properties from Non-corroded Specimen

Specimen Elastic Modulus | Yield Stress | Tensile Strength
P (GPa) (MPa) (MPa)
Non-corroded 2137 269.6 360.8
Specimen
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Table 3. The Percentage Errors in Yield and Ultimate Load by
Analytical Models of Two Specimens

Specimens Errorin P, Errorin P,
S1-RR 3.6% 26%
S1-FR 1.9 % 1.1%
S2-RR 1.4 % 1.1%
S2-FR 0.2 % 0.7 %
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