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Mechanical properties of carbon steel pipes
API Spec  form Tensile strength Yield strength elongation Other
Ksi Mpa ksi Mpa tests
SLB W.S 60 (AR ve Yy SeeSL -
5L X 42 W.S 60 Y £y YAQ SeeSL  -———
SL X 46 W.S 1y LAR] €1 YV See5SL -
5L X 52 W.S " to0 oY YoA See5L = —e——e—e
Q)
ASTM Spec Pipemaking C Mn P S Si
process
5L B Welded 0.26 1.15 0.030 0.030 -—
5L X 42 Welded 0.28 1.25 0.030 0.030 -
5L Gr X46, X 52 Welded cold 0.28 1.25 0.030 0.030 -
expanded

324



.[16] ANSI/ASME B31.G
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:" Protocol used "
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" " Scanning Electron Microscopy (SEM)" .

"(EDS) Energy Dispersive Spectroscopy
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" SEM micrograph " (b<VY)
™)
" EDS microanalysis " A3
")
Spectrum| C O |Mg| Al Si S Cl Ca Mn Fe
A 43.99| 8.27 0.22 0.62 46.90
B 34.51|46.40 0.11 | 0.16 | 0.07 | 0.11 | 0.21 | 0.29 18.16
C 39.29/39.07 0.15 | 0.14 | 0.12 | 0.09 | 0.08 | 0.19 | 20.87
D 38.86|46.10 0.18 0.36 0.11 0.12 0.22 0.12 13.94
E 59.82(31.68(0.14| 0.30 0.62 0.12 0.15 0.11 0.05 7.03
™) (beach) ™)
"EDS " Yoo X v (a)+)
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™ (beach)
Yoo X
" SEM micrograph " ( bA)
(A7B7C7D7E)
"EDS microanalysis" “@
™
Spectrum | C o Al Si S Cl Ca Mn Fe
A 37.71 5.00 0.22 0.84 56.23
B 36.28 39.61 0.13 0.75 0.11 0.37 0.35 22.41
C 35.96 45.46 0.14 0.13 0.12 0.40 0.31 17.48
D 36.43 46.92 0.18 0.07 0.19 0.34 0.27 15.59
E 44.44 42.63 0.17 0.20 0.10 0.17 0.38 0.22 11.68

IIEDSII r- i

(Y-9) -9 v,9)
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EDS microanalysis - long 2
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atomic%

EDS microanalysis - long 3 - c
10 o o EDS microanalysis - long 2
) (Y
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. si|
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8 Ok 3
2 I ca 2
1 I vin 1
0 I i 0
= L I = L
EDS )
microanalysis
: £-¢
CI, SO, HS". CO
s 4 - . 2
©®)
Sample Results
SampleID :  2007-010738-DRPK-001 Date Sampled: 08/30:2007
Sample Description : ID: Light Crude Date Received: 08/30/2007
Product : Crude Oil Date Analyzed: 08/30:2007
Method Test Results Units
ASTM D4327 Sulfate 6.0 | ppm (mg/kg)

ASTM D4377 (IP 356)

Water Content

009 |Wt%

ASTM D4929 Method B

Organic Chloride

<1 |ppm(ug/g

UOP 163 HS <10 | ppm (W)
)
(®)
™
Element Weight% Atomic%
C 49.44 56.88
(6] 49.15 42.45
Na 0.44 0.26
S 0.56 0.24
Cl 0.41 0.16
Totals 100.00
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" Crude Oil Rheology "
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Rheological Models
Newtonian Model Power Law Model
A
Shear Shear
stress stress
T T
‘ 4 Shearratey b Shearratey
Bingham Plastic Model Herschel-Bulkley Model
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stress stress
T T
Shear rate 3 Shear rate -
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SEM" Scanning electron micrographs"

" EDS microanalysis"
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