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Synopsis :

Along with its increasing trend for larger diameter and higher tensile strength, linepipe
for a long-range transporting of oil and natural gas is required to possess stable and
excellent product quality. This report outlines specifications of high strength linepipe,
characteristics of customer demands and the manufacture of steel plates for linepipe,
together with the properties of X60 linepipe for low ambient regions manufactured with
UOE process at Chiba Works.
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Synopsis :
Aleng with its increasing trend for larger diameter and higher tensile strength, linepipe for a long-
range transporting of cil and natural gas is required to possess stable and excellent product quality.
This report outlines specifications of high strength linepipe, characteristice of customer demands and

the manufacture of steel plates for linepipe, together with the properties of X80 linepipe for low ambi-

ent regions manufactured with UOE process at Chiba Worka.
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Table 1 API Spec. 5LX (Extract)

(a) Chemical requirements for ladle analysis (%)

Grade \ c Mn Pols HT Nb ! v T
X42~X52 | <0.28 | <125 <0.04 | <005 |
X6, X60 | <0.26 L <135 ‘ <0.04 <0.05 >0.005 | 20.02 >0.03
X65 | <026 <1.40 <0.04 | =005 ' 20.005 | =z0.02
 xm <0.23 | <L.60 i <0.04 | 2005 ‘ ‘ ‘ o
Note (1) : Either Nb, V, Ti, or a combination thereof, shall be used at the discretion of the manufacturer

(2): For grades X65 and below, for each reduction of 0.0l per cent below the specified maximum
carbon content, an increase of 0,05 percent manganese above the specified maximum is
permissible, up to a maximum of 1.45 percent

(b} Tensile requirements

Grade 1 Y.S., psi (kg/mm?) ! T.5.,psi (kg/mm®) Y.R, % El, % (GL=2in)
X42 >42 000(29. 5 ‘ > 60 000(42.2) o
.2
. ‘ =625000x 2
X 46 >46000(32.3) | >63000(44.3) e =625 000> T
. =66 000(46.4) : Minimum elongation {%)
x5z 252 000(36.6) =72 000(50. 6% . 85 : Cross sectional area of
- the tensile test specimen
>71 0000489
X56 256 000(39.-2; 575 000%52. 73* (in®)
‘ : Specified tensile strength
75 000(52.7
X60 260000(42.2) 378 000%54. 8%* ; (psi)
>77000(54.1) | #.£0.375in, 285
X65 265 000045.7) S80 00056, 2)% | £>0.375in, 290 -
X 70 >70000049.3) |  =82000(87.7) | £90

* For pipe 20in QD and larger with wall thickness 0.375in and less

(¢} Notch toughness requirements

Charpy V-notch test DWTT (Drop weight tear test)

Test X 52~ X 60 X65  X70
32°F or 50°F 32°F 0.360in and less 0.344in and less
temperature
50°F 0.450in znd less 0.375in and less (BY agreement)

The average shear value cf Py s
Acceptable three specimens >35% At least 80% of the heats shall exhibit a shear area
vatue The average shear value for of 40% or more

heat >50%
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{d) Tolerances on dimensions
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Tolerance

Item i
Outside diameter Pipe body ; Less than 20in - +0.752%
20in and larger- - - - 4+0.75%, —0.25%

Pipe ends ; 123{in and larger.. .-

‘+3in, —lgin {4in from the end)

Wall thickness
20in and larger .-

18in and smaller---....... +17.59%;.
e 419.59

-12.5%
—8.0%

Out-of-roundness

+1% for a distance of 4in from the end of the pipa

Straightness £0.2 peréent

Pipe ends Bevel angle---oo 30°+5°%, —0° b o
Root face- - .0 Lin +in

Height of outside we]dl WaTI ‘thickness 14in and under ——————— ,1/3111 7
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Table 2 Test results of Nb-V type and Nb-Mo type

Tensile properties ‘ Tensile strength |Charpy V-notch
on base metal  Charpy V-notch on B. M. ; DWTT on weld joint |test on weld joint
¥s T.S.ﬂ‘ EL [Y.R. | 0°C [=20°C| +Im |SA0°C| T.8 [Fracture Notch | 0°C
(kg/mm?) kg Fmm)| (%) | (%) | (kg-my| (kg-m) (°C) | (%) (kgfmmz)lpﬁftlon | portion | (kg-m)
! : T ! ! " | W.M. | 6.2
Nb-V 49.5 59.9 . 38 - 83 | 10.3 9.6 -8 10 64.0 . B.M, —
> | ® ! ° i 0 'H.AZ| 10.3
Nb-Mo| 50.7 | 60.3 | 3 | sal 74: 00 ; 10 65.0 | B.M WM 57
- . .3 6 84 . . =100 0 . i .M. —
0 | | ; : | ! HAZ| 81
B.M. : Base metal W. M. : Weld metal

DWTT : Drop weight tear test

H.A.Z: Heat affected zone
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Fig. 3 Chemical compositions (Ladle analysis)

Table 3 Relation of mecanical properties between pipe and plate

Tensile test (transverse)

: Charpy V-notch
test (transverse)

YS T TS EL | Y.R | [ T

) Jsg/mm?) ((hg/mm?) | (%) | (%) | Gegm | (€5
Plate 48.9 8.2 | 39 | s 96 —63
Pipe 46.7 584 | 36 | 80 X
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Fig. 10 Outside diameter and inside diameter
(API 5LX X60 762.0mm % 12.Ymm)
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Fig. 11 Wall thickness
(API 5LX X60 762.0mm x 12.7mm)
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Fig. 12 Out-of-roundness
(API 5LX X60 762.0mm x 12.7mm)
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Fig. 13 Straightness
(API 5LX X60 762.0mm x 12.7mm)
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Fig. 14 Bevel angle
(API 5LX X60 762.0mm x 12.7mm)
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Fig. 15 Root face
(AP 51X X60 762.0mm x 12.7mm}
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