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API 5L \ASTM A106 Gr B veya A333 Gr 6°ya gore dikisssiz hat borulan dlciileri
Size range of seamless line pipe acc. to APl 5SL\ASTM A106 Gr B or A333 Gr 6

J Metrilc\Metric

FOREKSEORU

mm olarak et kalinhg: kg\m olarak kalinlik
DI§ CAP wall thickness in mm, weight in kg\m
Outside Diameter

Seri\Schedule
2.31 3.20 .31 3.20
I8 10 [ 171 0.84 110 0s4 | 130
.M 3.73 4.78 .M 3.1 7.47
L L A 127 162 195 | 127 |12 | 258
2.87 3.9 5.56 2.87 3.9 7.82
4 20 | 267 1,69 220 200 | 189 | 220 | 384
3.38 4,55 6,35 3.38 4,55 9.09
1 25 | B4 2.50 324 424 | 250 | 324 | 545
3.56 4.85 6,35 3.56 4.85 9.70
114 | 32 | 422 3.39 447 561 |33 |447 |77
3.68 5.08 7.14 3.68 5.08 | 10.15
112 | 40 | 483 4.05 541 725 | 405 | 541 | 9ss
3.91 5.54 8.74 391 5.54 11.07
2 50 60.3 5.44 7.48 11 | 544 | 748 | 1344
5.16 7.01 9,53 5.16 7.0 14.02
212 | 65 73 8.63 11.41 1492 | 853 1141 | 2039
5.49 7.62 11.13 | 5.49 7.62 15.24
8 80 88.9 1129 15.27 2135 | 1129 | 1527 | 27.68
5.74 8.08 5.74 8.08
312 80 | 101.6 1357 18.64 1857 | 1864
6.02 8.56 11.13 13.49 | 6,02 8.56 17.12
4 100 | 1143 16,08 22.32 28,32 2354 | 1608 | 2232 | 4103
6.55 9.53 12.70 15.88 | 6.55 9.53 19.05
5 125 1413 20,77 30,97 40,28 49,12 21,77 | 3097 | 57.43
.1 10.97 14.27 18.26 | 7.11 10.97 | 21.95
6 150 168.3 28,26 42.56 54.21 67,57 2826 | 4256 | 79.22
8 200 219.1 6.35 7.04 8.18 10.31 | 12.70 | 15.09 | 18.26 | 20.62 | 23.01 | 8.18 12.70 | 22.23
3332 | 3682 | 4255 | 5300 | 6454 | 7802 | soaa | 10008 | 11127 | 4255 | sdk4 | 107.93
10 | 250 | 273 | 6.35 | 7.80 | 9.27 | 12.70 | 15.09 | 18.26 | 21,44 | 25.40 | 28,58 | 9.27 | 12.70 | 25.40
4176 | 5101 | 6020 | 2153 | 0598 | 11471 | 13301 | 15510 | 17227 | 6020 | 8153 | 15510
12 300 323.8 6.35 8.38 1031 | 14.27 | 17.48 | 21.44 | 25.40 | 28.58 | 33.32 | 9.53 12.70 | 25.40
4971 | 6519 | 7971 | 10893 | 13205 | 150.87 | 186.92 | 20808 | 23860 | 7386 | 9744 | 18632
14 350 355.6 7.92 9.53 11.13 | 15.09 | 19.05 | 23.83 | 27.79 | 31.75 | 35.71 | 9.53 12.70
0 | §7.91 | 8933 | 9455 | 12672 | 15811 | 194,98 | 224.66 | 25358 | 28172 | 8133 | 107.40
6 | 400 | 406 | 792 | 9.88 | 12.70 | 16.66 | 21.44 | 26.19 | 30,96 | 36.53 | 40.49 | 8.53 | 12.70
7783 | 9327 | 12331 | 16013 | 20354 | 245.57 | 286.66 | 33321 | 36538 | 9327 | 12331
18 450 457 7.92 11,13 | 14.27 | 19.05 | 23,83 | 29,36 | 34,93 | 39.67 | 45.24 | 9.53 12.70
8771 | 12838 | 15881 | 20575 | 25457 | 309.64 | 36358 | 408.28 | 45939 | 105.17 | 139.16
9.53 12.70 | 15.09 | 20.62 | 26.19 | 32.54 | 38.10 | 44.45 | 50.01 | 9.53 12.70
500 | 508 | 117,15 | 15513 | 183.43 | 24784 | 31119 | 38155 | 44152 | 50815 | 56485 | 117.15 | 15513
550 559 9.53 12.70 22,23 | 28,58 | 34,93 | 41.28 | 47,63 | 53.98 | 9.53 12.70
129,14 | 171,10 294,27 | 373,85 | 451,45 | 527,05 | 60057 | 67230 | 129,14 | 171,10
24 600 610 9,53 14,27 | 17.48 | 24,61 | 30,96 | 38.89 | 46,02 | 52.37 | 59.54
141.12 | 200.65 | 25543 | 35528 | 442.11 | s47.74 | e40.07 | 720.19 | sos27
n | o | oo |20
12,70 | 15,88
28 700 | TN | 21571 | 27223
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Esdeger karbon igerigi (CE) farkii alagim elementlerinin ¢eligin sertligi ve kaynak yapilabilirligini nasil etkilediini

anlamak igin kullanilir.
uivalent carbon content s used to understand how the different alloying elements a ardness of the
Equival bo (CE) is used derstand how the diff lloying el ffect hardi f th
' steel being welded.
FOREKSBORU CE=%C + %Mn + 9%Si iz 9%Cr + %Mo + %V + %Cu + %Ni
6 5 15
fit (ft) 0,3048 metre (m) Pound veya Libee 0b.)_ __________04536kg
feet (ft) meter (m) Pound or Libre (1b.)
moh (IB) =ocomevesmaned 25,4 milimetre (mm) 12 S R e 16,02 kg/m’
inch (in) milimeter (mm) |1 o 27.680 kg/m’
yarda (yd)________________ 0,9144 metre (m) e e R LR 0,0624 b/
yard (yd) meter (m) e e e 62,4 Th/ft’
karamili (USA)____________ 1.609 metre (m) kfdnd... 0,036 Ib/in’
mile (USA) meter (m) Tb/galon (USA)._. ... 119,83 kg/m’
s ] e e 3,28 fit (f1) Ib/yarda kllp________________. 0, 5933 kg/m’
meter (m) feet (ft) ton, long (22401 bs) - o ____ 1.016 kg
mete(my. . ... 39,37 inch (in) tonne, long (22.401 bs) kg
meter (m) inch (in) ton, short (20.000 Ibs). ________.____ 9072 kg
metre(m) .. oo ool 10.936 yarda (yd) fonne, short (20.000 Ibs) kg
meter (m) yard (yd) R 1.000 kg
tonne, metric kg
Alan\Area
feetkare (ftY) _____________ 0,0929 metre (m?) K
qucf!ﬂf fﬁ’) Square mcfer{m’) 9/5x'C+32 *F (Fahrenhei
inch kare (in?)_____ 0,0006451 metre kare (m?) S/9xC Ay Ay e (E (&lmﬁi
square inch (ir’) square meter (nr') e R g,
yarda kare (yd*) .- 0,8361 metre kare (m?)
ol 1676 feetKare ¢t
metre kare (). ... & Rare { Kilogramfors (kgf)__._.__. 9,81 Newton (N)
square meier (mv’) square feet (ft') Kilogramforce (kgf) Newton (N)
metre kare (m*) __ _____ 1550 inch kare (in®) Newton (N)_ 0,102 Kilogramfors (kgf)
square meter (n') square inch (in’) Newton (N) Kilogramforce (kgf)
metre kare (m"’)"_,_ —————_ 1.196 yarda karj (yg:)
e S oo\
R 100 metre kare (ml) Bas'“E\Pr
Ar square meter (nt’) Pascal (Pa) ____ 1 (Newton/metrekare (N/m’)
Egdeger Karbon Kaynak Yapilabilirlik m Pascal (Pa) (Newiton/squaremeter (N/m')
Carbon Equivalent Weldability Pascal (Pa) _________.0,001 kiloPascal (kPa)
<35 Mitkemmel feet kilp (") oo oo 0,02832 metrekilp (m’) e 98.066 kPa
Excellent cubic feet (ff) cubic meter (m’) kg.-‘c:? ------------------------ 9,81 Pa
T Coklyi inch kilp (in)_____. 16.387 santimetre kiip (m’) e e e 981 Pa
il 4 cubic inch (in’) cubic centimeter (m’') millbay. 100 Pa
Very good ga]on (ingi]_tzl ______________ 4.546 litre (dm’} ' D e 0,0102 Icycm‘
041045 lyi gallon (GB) liter (dn?’) _
Good A0 OBB. oo o 3785 e () m
0,46-0,50 Orta b4 (USA) iter (dm’)
Fair metrekiip (m’). ... 35,31feet kiip (ft') kiloWattsaat (KWs)________ 3.600 kjoule (kJ)
cubic meter (nr') cubic feet (Jr') kiloWatthour (kWh) kjoule (kJ)
50< Zayif litre (dm’) o __ 61.024 inch kiip (in’) e 1.055 Joule ()
Poor liter (dm’) cubic inch (in’) Jotlee— e 0,24 kalori (cal)
hitie (doel) 2o 022 8’1]0'1 (mg'hz) Joule calarie (cal)
liter (dm’) gallon (GB) Wattsaat (kWs)_______________ 3.600 Joule
ll_u'e (dm’y oo _....0,2642 galon (USA) Waithour (Wh) Joule
liter (dm’) gallon (USA) Watt.saniye (W.8) - ______. 1 Joule
Varil Petrol (42 US Galon). _ _________ 159 litre BTU 0,252 kilecalorie (keal)
Barrel Petrol (42 US Gallon) liter kalori ZE;]S‘_'_'_'_'_'_'_'_ ___________ 4,19 Joule
S ' calorie (cal) Joule
Debi\Flow KAlOTi (CAl)=mmm e mm e o 0427 kgm
= - calorie (cal) kgm
e 0,02832 mf" saniye kilogrammetre (kgm) 9.81 Joule
ﬁ?”"—'?”d m'lsecond kilogrammeter (kgm) Joule
ft/saniye o oo 1700 litre/dakika Joule/saniye (1/$) - - moc oo —oeev 1 Watt (W)
frisecond o lizer/min Joulelsecond (Js) Watt (W)
inffdak. oo 2,73x10" m'/saniye BTU/saat 0,293 Watt (W)
in'/min m'/second BTUR T Watt (W)
ok s 2,73x10™ litre/saniye Cal/$RNIYE - mmcmm e e mm e e 41.868 Watt (W)
in'/min liter/second callsecond Walt (W)
T e e et 0,588 ft'/dak (cfm) L 1.163 Watt (W)
m'th J¥'/min (cfm) keal Watt (W)
m'/saat _________._4.404 galon/dak (gpm),USA
m'lh gallon/min (gpm),USA
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ASTM A106 \ A333
iMYASAL KOMPOZISYON \ CHEMICAL COMPOSITION

Standart Kalite C Mn Si P

Standard Grade Max Min Max
ASTM AS3 Gr.A | 025 | max.0,95 0,05 | 0,045 040 | 040 | 0,40 | 0,15 | 0,08
ASTM A53 Gr.B | 0,30 | max.1,20 0,05 | 0,045 040 | 040 ( 0,40 | 0,15 | 0,08

ASTMAI06 | GrA | 025 | 027-093 | 01 | 0035 | 0,035 | 040|040 040 | 0,15 | 0,08
ASTMA106 | GrB | 0,30 | 0,29-106 ( 0.1 | 0035 | 0035 | 040|040 ( 0,40 | 0,15 | 0,08
ASTMAIO6 | GrC | 035 | 0,29-106 | 01 | 0035 | 0035 | 040|040 040 0,15 | 0,08
ASTMA333 | Gr.1 | 030 | 0,40-1,06 0,025 | 0,025
ASTMA333 | Gr6 | 030 | 0,29-1,06 | 0,10 | 0,025 | 0,025

ASTM A106 \ A333
KiMYASAL KOMPOZiSYON \ MECHANICAL PROPERTIES
A5min.(%)

sl :
Standart Kalite | f(lem Akma Dayanimi(Re min. (MPa) Kopma Dayanimi  Uzama KV (J) s!f:,f,'.‘.g‘.

eat Temparature
Standard Grade Treatment Yield Strength Tensile Strength

Elongation of Apl.

205 min, 330
ASTM A53 240 240 min, 415 20
STM A106 | 205 | 205 min. 330 35 475
240 240 min. 415 30 475
275 275 min. 485 30 20
205 205 min, 380 35 L=18(=45°C) =50
240 240 min. 415 30 |L=18(~45°C) -50

tupto16mm t16-40 mm  t40-65 mm

T = Et kalinhg
U=lsil islemsiz

N=Normalize edilmi Mal ler aym da ASME SA standartina uygun olarak tedarik edilebilir
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API 5L LINE PIPES

KIMYASAL KOMPOZISYON CHEMICAL COMPOSITION

Standart Kalite C Mn Si P S

Ca Ni Cr Mo V Al N Nb, Ti,B, As & W
max max max max max

APISpec.5L [  A(L210)PSL1  [0,22 | 0,90 0,030 | 0,030 | 0.50 | 0:50 | 0,56 | 0,15

API Spec. 5L B(L245)PSL1  [0,28 [1,20 0,030 | 0,030 31.?6 5%' 3'.%5’ 5% Nﬁfﬁfn"‘?nngﬁs
APISpec. 5L | R (L245R) PsL2 [0.24 |1,20 | 0.40 | 0,025 | 0,015 | 050 | 0.36 | 036 | 015 " mrm.%fogmv
APISpec. 5L | x42 (L290) PSL1 | 0.28 | 1,30 0,030 | 0,030 | 056 | 056 | 956 | 035 Nb+V4Ti max. 0,15
APISpec. 5L | xa2n (L290N) PSL2 [ 0,24 [ 1,20 | 0.40 | 0,025 | 0,015 | B30 | 030 | 0.3 | 0.15 | 0.06 %3&'33’?

APl Spec. 5L |  X46(L320) PSL1 0,28 | 1,40 0,030 | 0,030 '3,%’5' '151.&513 Easﬁ E% Nb+V+Ti max. 0,15
API Spec. 5L | X46N (L320N) PSL 2 | 0,24 | 1,40 | 0.40 | 0,025 | 0,015 | .50 | 0:30 | 0,30 | 0.15 | 0.07 » rﬁgfvg'%ﬁmwgﬁgm
APISpec. 5L | X52(L360)PSL1 |026 |1,40 |  [0,030| 0,00 | 050 | 0,50 | 0.50 | 0.15 Nb#V4Ti max. 0,15
APISpec. 5L | Xs2N (L360N) PSL2 | 0,24 | 1,40 | 0,45 0,025 | 0,015 | 050 | 036 | 0.30 | 0.35 | 0.16 = '#Sfu‘l%smlx’!‘ﬂﬁé"“
APl Spec. 5L |  X56 (L390) PSL1 0,28 | 1,40 0,030 | 0,030 | 0,50 | 0:50 | 0,56 | 0.15 Nb+V+Ti max. 0,15
API Spec. 5L | X56N (L390N) PSL 2 | 0,24 | 1,40 | 0.45 0,025 | 0,015 | 056 | 036 | 0.36 | 095 | 846 = Wﬁfwﬁ'ﬁﬁm@%gm
APISpec. 5L [ X60 (L415)PSL1 [ 0,28 | 1,40 0,030 | 0,030 | 0,50 | 0:50 | 0.56 | 015 Nb+V+Ti max. 0,15
APl Spec. 5L | X60N (L415N) PSL2 | 0,24 | 1,40 | 0,45 {0,025 | 0,015 0,50 | .50 | 050 | 050 | 0,10 w0 '&‘Ei"u‘l'%su?ix’f‘ﬁ‘i?""
APISpec. 5L | X65 (L450)PSL1 |0.28 | 1.40 0,030 | 0,030 | 056 | 050 | 056 | 0.35 NbV+Ti max, 0,45
APISpec, 5L | X650 (L4500) PSL2 | 0,18 | 1.70 | 045 [0,025 | 0,015 | B85 | D26 | 056 | 026|046 A mar e

MEKANIK OZELLIKLER MECHANICAL PROPERTIES

Standart Kalite kil islem Akma Dayanimi / Kopma Dayanimi Rm /
Re min, (MPa)
fupto16mm t16-40mm 140-65 mm
APl Spec. 5L A(L210)-PSL1 UN 210 210 210 min. 335
AP| Spec, 5L B(L245)-PSL1 UN 245 245 245 min, 415
APl Spec.5L | BN(L245N)=PSL 2 UN 245 =450 245-450 415-760 T=27(0°C); L=41(0"C)
APl Spec.5L | X42(L290)=PSL1 UN 290 290 290 min. 415
APl Spec. 5L | X42N(L290N)-PSL2 UN 290-495 290 - 496 415-760 T=27(0°C); L=41(0°C)
APl Spec.5L |  X46(L320)-PSL1 UN 320 320 320 min. 435
AP| Spec. 5L | X46N(L320N)-PSL2 UN 320-525 320-525 435 - 760 T=27(0°C); L=41(0°C)
APl Spec.5L | X52(L360)-PSL1 UN 360 360 360 min. 460
APl Spec. SL | X52N(L360N)-PSL2 UN 360 - 530 360 - 530 460 - 760 T=27(0°C); L=41(0°C)
APl Spec.5L |  X56(L390)-PSL1 UN 390 390 390 min. 490
APl Spec. 5L | X56N(L390N)-PSL2 UN 390 -545 390 - 545 490 - 760 T=27(0°C); L=41(0°C)
APl Spec.5L | X60(L415)-PSL1 UN 415 415 415 min. 520
AP| Spec, 5L | X60N(L415N)-PSL2 UN 415 -565 415 - 565 520 - 760 T=27(0°C); L=41(0C)
AP| Spec, 5L |  X65(L450)=PSL1 UN 450 450 450 min, 535
AP| Spec. 5L | X65Q(L450Q)-PSL2 | UN 450-600 | 450-600 535 - 760 T=27(0°C); L=41(0°C)

t = et kalimhgi w N=normalize edilmis [
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