Shine across the world




Ploes & Tubes
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Seamless And Welded Austenitic

Stainless Steel Pipes

Annealing Requirements

Grade or UMS Dealgnation” Heat Tresting CioolingTesating
Temperabure” Requérsmeanis
All grades nol individually listed 1900°F [1040°C) c
Enalaw
TPE21H, TP34TH, TP34EH
Cald finishad HDOF [1100°CH o
Hal fnished TH2E°F [1080°C) o
TPEO4H, TP EH
Cald finishad 1800°F [10a0°C] o
Hal Snished 1800°F [1040°C] D
TPEISH, TPRIEHCE, TPI10H, 1800°F [1040°C) o
TRI1DHCH
SANEH0 H010-2140°F [1100-1150°C) D
FA0A16, 531272 TH20°F [1080°C) o
SAN254, 332554 Z100°F [1180°C) )
SATE N H50-2160°F [1120-1180°C) o
BA4565 2050-2140°F [1120-11701°C) o
SAEIG H10°F [1100°C) D
NOBBET HIZEF [1110°C] o
MBS0 EO0CCF [1100°C) o
MOBERE H10°F [1100°CH o

A Mew designation established in accordance with Practioe E 527 and SAE
J1086.

B Minimum, uriass othensise siabad.

G COuenched in water or rapidly cooled by other means, ab a rate sufficent to prensent reprecipitation of
carbides, a5 dermarstrables by the capabilily of passing Praclices & 262, Praclice E. The manufaciunar
is nod required @ nan the st unlass it is speciiied an the puchasa arder . Mote thal Practices & 262
requires the basl to be pafarmed an sensitized specdmens in e low-carbon and stabikzed ypes and
on Specimens representalive of the as-shipped condition for other types. In the case af low-carban
lypes comaining 3 % or mome malybdenum, the spplicabilty of the sansitizing resiment priar to
lesting shall be a matier far negotialion between the seller and the purchaser

D Ouenched inwaler ar rapidly coaled by ather means.

Permitted Variations in Wall Thickness

Tolerance, 3% from Mominal
MNPE Designator Crar Under
178 1o 21/2 Incl., all ¥'D
ratios 20.0 125
3o 1Ei‘r:d.,t.'|}upb35‘1-a
ncl. 225 12.5
Ato18incd, D > 55 15.0 12.5
20 and lerger, wetded, all
1D ratins 17.5 12.5
20 and larger, seamlass,
10 up 1o 5 % incl. 225 125
20 and lerger, seamlesa,
0 = 5% 15.0 12.5
whera:

1 = Mominal Wall Thickmese
D = Ordered Ouiside Diameter
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Seamless And Welded Austenitic

Stainless Steel Pipes

Tensile Requirements

Gradea UNS Tensile akd
Diesignation Strength, min Strenigth, min
ksi[Mpa] ksi[MPa]
: E20400 :|5|535| 4B[TE0]
TPHM.18 E2051 0 mul g
TRXM.10 E21500 B0[E20 M5
TRAM-11 B21504 !H]IEEI]I SO{35]
TRXM.23 524000 mul :‘-a:q
TPa0M B30400 5[515 S
TRaML B30403 7O|485 {1
TRIMH BI0409 75[515
E 530415 B7 GO0
TPIMN B30451 BO[550
TRAMLN B30453 75[515] an{a0s]
¢ B30600 7H
B30E15 |EE[|
E BI0E15 | 45031
TRaxE B30508 75[515 {205
TRITEH 530509 75[515 ﬂ.&tﬁ-}
TRAECh B30640 75[515
TPIXECE BG4 7E[515]
531002 3:-|'-:|:.|
TP310E 531008 75[515]
TPA10H 531008 75[515 :3::5
TRIOCE 531040 7E[515
TR310HCE B304 75[515] 5:{3:51
. B31060:
%=0.25n. B4[580] as{arm
%z +0.35n. 7H[5a0] aTass)
: B31254:
r<. 187N, [5.00mm] DA[ETS] 45[310]
£ 0.1 A7, [5. 00mm] B5[E55] .15:31:-1
B3izva B5[450]
TR31E 531600 75[515 ga:e
TPITEL 531603 70[485
TPATEH 531609 75[515 ﬁ %
: B31635 5515 205
TRI1EN B31E51 |
TRIELN 531653 5[515 205
TRIHT 531700 r5|51 5] A0{205]
TRIITL 531703 75[515 3::51
. B31735 75[515
: B31726 BO|S50 2400
TR BEZ100: fee] =
Viniced 75[515] a0{0E]
Soamhcss:
<3/Bin 75[515] an{a0s)
=3,8in. 70[485] 25[170]
TPaZ1H B2 00:
Winicad TE[515] A0{05]
Soambass:
<316 75[515] a{0E]
=34 T0[480] 25{170]
: BAZE15 BO[550] |
B3IE54 109750
: 533278 73 snul %15}
- B3E65 115[785 415
TR3T B34700 5[515 3
TP3ATH 534708 5[515 aurone
TPILTLN B37E Toleis {205
R34 B34E00 75[515] an{a05]
TR3&EH 534508 75[515 3_!:%%
: 835045 70[485 1
k 535315 04 [B50
TRAM-15 B35100 75[515 205
i HOB357
#0187 100654 45[310]
0187 B5[E55] 450310
. HOB304 74450 3[215
HOBa2s 43{=c
Elngationin 2n.or S0mm (oD, min & Lo Trans-
tudina VITSE
Al Graces nscopi 531050 and 532515 a5 25
53515, B31060 =
MOE36T a0
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Seamless And Welded Austenitic

Stainless Steel Pipes

Stainless Steel Pipes Weight Chart

SZE 0D SCH-E3 SCH-108 SCH-405 SCH-B0S SCH-180S
MCH MM N K™ MM KoM (1) K™ MM KagM | MM Kkgm
174 127 1886 0.50 294 0.64 ame 08

am 17.1 1.88 0,64 2.3 0.0 a2 1.12

T 212 1.85 0.8 21 1.02 277 120 arm 1.65 475 108
a4 287 1.85 1.0 21 1.30 207 1.7 am 2.2 654 285
1 ana 1685 1.31 277 213 338 254 485 a2 B8  am
1-1j4 422 1.65 1.68 277 2.7 3 56 3,44 485 4B 838  &70
1-1j2 483 165 183 277 218 388 411 08 549 Ti4 708
2 0.2 1.65 2.42 277 amm am 562 854 7.0 71 11.28
242 730 211 1.75 206 8.8 B1E BT 7Ol 1183 | B3 1518
a ana 211 4.69 306 6,58 B.48 11.47 7TE2 1881 | 1100 2188
a2 18 211 5.2 206 7.52 T4 1378 apa 1082

4 1143 211 5.01 a06 a.60 .02 1642 a8  22ET | 1249 23408
& 14123 277 861 240 11.74 B.56 2210 a3  aidd4 | 15m8 4008
8 1683 2.77 11.48 3.40 14.04 711 28.70 1007 4320 | 1828 BB.5E
a 218.1 277 14.90 B0 2012 B1E 43.20 1270 8554 | 2301 112488
10 2730 3.40 2295 418 28.20 827 8122 1270 A278 | 28B4 17490
12 aza e 106 ann 457 3653 853 T4.94 1270 0806 | 33X 24231
14 568 1,08 2487 4TH 4189 853 8250 1270 10805 | 3571 20598
16 406 4 419 4220 4TR 4807 853 84 61 1270 12520 | 4049 AT0AZ
18 457 2 1418 4783 4T B4.15 853 106.83 1270 14135 | 4524 48824
ap 060 AT 80.23 B54  BO.TO 053 118.96 1270 187S1 | BO.O1  B7RAD
23 G560 470 8631 B.54 76.75 853 131.07 1270 17366 | BaG0 BAZ1G
24 8068 5.4 a3.ap 836 0540 853 14320 1270 18882 | BAG4 2041
26 BE0.4 853 16622 1270 20688

an 7112 853 16720 1270 29208

an 7620 635 120.15 THE 14055 B.53 170,56 1270 23p2p

ap g1z 853 191.73 1270 254.50

a4 BEX B 853 20050 1270 2072

a6 g14.4 853 215.83 1270 28GG2

'}\ FNUparm rmetals indis



Seamless & Welded Carbon Steel Pipe For

High-temperature Service

ASTM A106

Chemical Requirements

Composilion, %
Gradn A Gradn B Grada C
Carbion, sl .25 [ ] L35
Manganese 027083 0.26-1.08 0.235-1.08
Phosphors, max 0.0a35 0.035 0035
Sulfur, max 0.035 035 {035
Slican, min .10 R 01l
Chrame, maxB .44 T LSl
Copper, maxB 0440 DLl D0
Mokybdenum, maxB 015 016 0156
Mickal, maxB .44 T T
Varadiem, maxB 0.0| bag Ll
A Far esch reduction of 0.01 % below (he specfiesd carban maximum, an
ineredss of 006 % manganess above the specilied maximum will be permitied up
to & s muen of 1,35 %,
B Thisoa five alements combinsd shall not sacsad 1 %
Tensile Requirements
Grade & Grade B Grade C
Terain sirengtn, min, pal [Mpa] 48 D00 F3300 E0 0D [415] 0 D0 [4E5]
Wikl sirengdn, min, psl [Mpa) 30 000 [A0s] 35 000 [2&0] &0 i [275]
Lorngits- Transwarsa Longiy-  Transversa Longihs-  Transvorss
dina dinal dinal
Elangation in 2 in. |50 mm]. min, %:
Basic meinimum alongalion tansssrse sip esis, and lor all small
sizns msted In full secion
35 25 0 1685 30 18E
‘Whan siandand round 2-in. [S00mim| gage kngth oSt spacimaen is
used o8 20 == 12 20 iz
For lorgpitucinal sirip tesis & A &
For IANSYIrss 5D tesls, A doduciion for each 1/324n. [0UB-mim]
decreasa in wul thickness bolow 5016 in. [7.9 mm] from tho Dok 1.25 100 1.00
rinimum elengatian of te foliowing percaniage shall be mada
A Tha minimum sicngation in 2 i [50 mm] shall be detamminod by the Tolicwing aquation:
o= B35 0008 J 1L "
fior inch:pound uniis, and
o= ] SaB0ET FIU e

fior Bl unis,
Wi

Ihkckness

minimum alangaion in 2 in. [50 mm|, %, rounded to the naarest 0.5 %,
oross-sochional arca ol the ension ot spociman, mZ [mem2], based upon specilied cotsids damoier or nomdnal spec men wickh and spocificd wall

rouncked to the noanst 004 ine 2 [1 mm2] { the ana thus calculated i ogual to of groaior than 078 i 2 [S00 mma2], then the vakse 075 inc2 [S00 mma2|

shall b Lmed ), and
speciiad innsik stengih, psl [Pa).
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Seamless & Welded Carbon Steel Pipe For

Low-temperature Service

ASTM A333
Chemical Requirements

[E barmerr Camposian, s

Grade1* Graded Graded Gradef®* GradeT Graded Graded Gradeil Grade11
Carbon,max 0.0 0.14 0.12 .30 018 013 020 0.2 R
Manganese 040=106] 0.31-064 | 0.50-1.05 0.28=1.06 | D90max 0 80manx 0.40=1.06 1.15=1.50 U6 Dma
Phospharus, max 0025 0.026 0.026 025 0025 0025 0.025 0.035 0025
Sulfur,max 0025 0.025 0.026 .05 0025 0025 0.025 0.015 0025
Silicon 0.18-0.37 | 0.08-0.57 {1 0min 013=0.32 | 0.13-0.32 0.10-0.35 0 3Emax
Micked 3.18=3.62 | 0.47-0.98 203=-2 57 | BA0=-060 | 1.60-2.24 0.25max A5.0=-37.0
Chramium 0.44-1.01 0.15max [ 50rmaa
Coppar 0.40-0.75 0.75-1.25 0. 15max
Aluminum 0.0<4-0.50 0.0 max
Sanadium, max 0.12
Cabumilium, mix 0.05
I olybdenumoman: 0.05 0. 50man
Cobak {5 Ormiame

“For each reduction of 0.01 % carbon below 0030 %, an increass of (.05 % mangarese above 106 % would be permilied to a masamum of 1.35 % manganese.

Stress Relieving of Test Pleces

Minimum Holding Time,
hiin. [minimm] of
Thickness

Metal Temperature™

Gradas 1, 3, 6, 7. and 10 Grada 4°

F =0 op "

1100 00 1180 G20 1 [2.4]
1050 585 1100 a0d 247
1000 540 1050 B85 3 [7.1]

“Foriniemadiabe iemparatunes, the holding ma shall e detenmined by siraighi-Eno inbenpolation.

“grade 8 shall bo siress refieeed al 1025 o 1085°F, [650 %0 S85°C|, hald for a minimum Gme ol 2 b for thickness oo bo 1.0
in. [254 mm|, plus a minieriam of 1 ko

each addEonal inch [25.4 min] of thickress and cooled &t @ minimum mie of 200°F [1ES"C)h in ai or saler oa
femparalun: nol excoedng 500°F [315°C)L C

Unless cthanwiss specilied, Grade 4 shall be siress relievnd ai 1150F [JG20°C)

’)\ RNUparm rmetals ingis




Seamless & Welded Carbon Steel Pipe For

Low-temperature Service

Tensile Requirement

Grasda 1 Grade 3 Grade 4 Grade & Grade T Grade & Grade ¥ Graada 10 Grade 11
MPa |msi EPa | psi MPa |psi MPa | psi MPa |psl MPa i MPa | psi MFa
Tansike strangih, min Ol 380 |S5000 450 |GOO0ND 415 |[ED 000 415 | &5000 450 |100 000 650 |63 000 435 |BOOO0 S50 | 5000 £50
Yiedd sirength, min 0000 306 (35000 240 |35030 340 |35000 240 (35000240 |75000 545 (46000 315 65000 450 | 35000 240
Loagi- | Trans- |Longh | Tears- | Longe | Trans- | Loagh | Trans |Losgh | Trass |Longe | Trans- | Longh | Trans- Jlonge | Taass- | Longi
tudinal | verse |wdinad | verse [iudinal | verse | odnal | verse | hedaal |verse  [leding | verse |ledinal | ovese Judingd | vose | bedinal
Ekngation in 2 in. or 50
mim, [or 40, min, %
Basio minimim aE fasd 33 i) an 16.5 | 30 16.5 |30 b 22 8 22 18"
alo on jor wals 516
in. |18 v and awer in
thickness, sirp leslks
and lor all small sizos
pesied in Tull secltion
‘When slandard round a3 0 = 14 22 12 2 12 e 14 16 16
Z4n. or B0-mim gags
lengih of propaionally
smalor s tesl
Sl misn with th Qage
lengih eoual %o 40 (4 imes
thir diarrnator] s usod
oo sirip lnsts, O deduciion 1.76" | 1.25" |1580¢ | 100" [1.507 | 1.00° | 1.60" | 1.0 | 1.80° |1.00" |125 || ... 1.50" 128
for each LAZN.
0B mm| decreass in wal
thickniss Dolow 5716 in [B mm]
froieri thay baslo minimum
alongaidon of Fa foliowing
parcenlags
Wiall Thickress Elonga@on in 2 in. of 50 mim, min, %"
Grade 1 Grade 3 Grade 4 Grade B Grade 7 Grade 8 Grade & Grade 10
in. L] Longl Trans- | Long- Trars- = Trans. - Trans- | Longk Trans- | Longl- Trans- | Long- Trars- | Longl Trans-
fuafingd worse | iudinal vorse [ludnal verse | fudnal vose | udical verse | Gedingd wierse | fudinal versa | udinad verse
516 (0.312) -] ] = kli] fra ] 30 1B 30 16 an =2 = 28 22
93T (0.281T) T2 X3 4 28 19 28 15 28 15 28 21 21 26 |
14 (02507 64 v prat a7 18 27 15 7 16 a7 o o) 25 il
TEZ (0219 -] a0 26 25 5 26 18 24 1B
316 (0.188) 4= ] 24 24 24 24 17 22 17
&332 (0.156) 4 Facl 22 2 22 21 16 20 1B
L& (3.135) iz %5 M M e by 15 19 16
LEE (005 24 3 20 20 20 20 13 18 13
116 (0062 16 21 18 18 18 il 1z 16 12

“ Elongaton ol Grade 11 is for all walls and small sizes losed in full soction
" Tha loloraing labke gives e calculaled minimam valuas
Calculalnd slongalien reguramaonts shall e rooraad (0 i reares] shoke numbe:
Moie—The proceding tablo gives ithe compuied minimum elongaiion vaiuos for each 1232-in [0.B0-mm| decresso inowall thicknes s Whaone ihe wall fhicknoss los
BEtwian At valling shown abovn, T minimum elengalion value & deksminad by the folowing equaton

Grado Darecion of Test Equaton

1 Liongiasdinal E = Ghl + 1T &0 [E = 2.14% = 17.50]
T s E = &M+ 1250 [E = 1.5 = 12.50]

3 Longiusdinal E = &8+ 1500 [E = 1 87 = 15.00)
T G e E = 321+ 1000 [E = 1.25& = 10.00|

4 Liongisdinal E =481+ 1500 [E = 1 5N = 15.00]
Trarns e E =321+ 550 [E = 1251+ 6 5§

-] Liongitzdinal E =481+ 1500 [E = 1.85M = 15.00]
Transweres E=321+850[E=12M+&65H

T Longisdinal E = &8+ 1500 [E = 1 857 = 15.00|
Trans s E = 321+ 11,00 JE = 1.25t + 11.00]

Band 10 Longisdinal E = &0+ 950 [E = 1.551 +« D8

-] Liongidinal E =481+ 1300 [E = 1.8M = 13.00]
wihee

E = mlorgation in 2 in. or 50 mm,

n % and

t = actual thickress of speciman, in [mm).
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Seamless & Welded Carbon Steel Pipe For

Low-temperature Service

Impact Requirements for Grades 1,3,4,5,6,7,9 and 10

Size of Mirimwm fwarage Notched Minimum Motched Bar
Specimen, mm Bar Impact Value of Impact Value af Cne
Each Sal of Thres Specimen Only of
Speacimeans® a Sal

bl d fi-Iuf d
10 by 10 13 18 10 4
10by 7.6 10 14 B 11
10 by 6.67 9 12 7 |
Dby S 7 4 B 7
10 by 3.33 5 7 3 4
Dby 26 4 5 3 4

A Siraighi ling inberpodation far inlermediale values is permitled.

Impact Temperature
Grade Minimum Impact Test Temnparatures
*F -
1 =50 =45
<| =150 =100
4 =150 =100
i} =50 =4b
T =10d =7b
& =32 =146
9 =10d =7h
10 i =0

Impact Temperature Reduction

Specimen Width Along Noich ar Aclual Temparalure Reduction,

Material Thickness. Dwpgrees Colderd,

in. M *F *C
0.384 10 [standard size) ] a
0.354 k| ] a
0.316 i | 1] a
0.246 7.6 (34 sid. sire) b 3
0.276 7 B 4
0.282 6.67 (23 sid. sirs) 10 5
0.236 d 16 i |
0.187 512 =id. sina) 20 1"
0.158 4 an 17
0.1 3.33 (143 sid. sirm) 15 189
0114 3 40 22
0.048 2.6 (14 sid. sire) 50 28

A Siraighi ling inberpodation Tar inlermediale values is permitled.
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Seamless Ferritic Alloy- Steel Pipe

For High-temperature Service
ASTM A335

Chemical Requirement
Compasition. %

Grade LS. fdanga- Phosp- Eultur,
Dusignalion® o] horus, max Elbioon Chromium Makybidoriam Crihrs
Carbon max

Fi K 11522 00020 0.30-0.80 0.0325 0,025 0.10-0.50 044-DEE
P2 HEIET 090030 030061 0025 0025 0.1i0-0.30 0.50-0 81 044D EE
P5 K&1545 15 max 0.30-0.60 0.025 0.025 0.50 max £,00-5.00 D A5-0ES
P5b K51545 015 max 0.30-0.60 0.025 0,025 1.00-2.00 £ 005 00 0 45-0EE
PBo KE1245 012 max 030060 0025 0025 050 max & 005 0 045-0EG o
F3 550400 15 max 0.30-0.60 0.025 0.025 o3s-1.00 B.00-10.00 0.20-1.10
Pl H1EET 0.05-0.15 0.30-0.60 0.025 0,025 050-1.00 1.00-150 044-DEE
P2 M E15E2 0.05-0.15 030061 0.025 0025 050 max 0.80-128 044D EE
FE 4R ETy: 8 0.05-0.15 030060 0025 0.a2s5 1.15-1.65 .. 0440 ES
2y’ KI1545 0.05-0.15 0.30-0.60 0025 0025 050 s 265-3 35 0.50-1.06
F22 K21 530 0.05-0.15 0.30-0.60 0.025 0025 050 s 180-ZE0 0.87-1.13
F23 HK&1650 0.04-0.10 100,60 0030 ma 0040 max 050 e 1.80-2E0 0.05-0.30 WO 20-0.30
Cb00Z-0.08
B0 010-0.005
M 0301 Smax
Al 0030 max
W 1.45-1.7Th
Hi 040 max
Ti 0.005-0e0
TIM S 35C

Fa4 K0T 35 0.056-0.10 030070 0020 0.01a 0. 15-0.45 2202 ED 0.80-1.10 W0 200,30
T 0.06-0010
M 0012 max
Al 002 max

B 0.00r156-0,007

P36 K21001 40047 QBL-1.20 0.030mak 0. 026 mian 0 F-0.60 0. 30rriad 0.25-0.50 Mi 1.00:1.30
Cau 0.60-0.B0

O 00 E-0.045
W 002 max
M 002 max
Al 0050 max

P KA15650 o.08-0.12 030060 0020 0.o1a 070050 B.00-2 &l 0.85-1.06 Wi 1B-0.25

MO.O30-0.070
Hi G40 max
Al 002 max

Oh Q0e-0.10
Ti 0.01 o

Zr 301 max
P32 KA2450 0oT-0.13 0.30-0.60 0020 0.o1a 0.50ma B.50-9 & 0.30-0.ED WL 16-0.25
W a03-0.07
M 940 max
Al 002 max
COha0d4-0.09
W 1.5-2.00
B 0004 -0.005
Ti 0.0 riace
Zr 001 max
Fi22 KAZa®E 007014 0 Tomax 0020 0010 0S5O 10.00-11.50 0.25-0.60 Wi 16-0.30
W 1.50-2.50
Cu 304,70
O 00d-0.10
B 3.0005-0.005
W O.040-0.100
Mi S50 max
Al 0020 max
Ti 001 riace

Zr 001 max
Fa11 KA1061 0.09-0.13 030060 0 a50maK 0.0 Omax 0.10-0.560 A 5-5.5 0.80-1.10 Wi 1B-0.25
Hi 340 max
Ch Q.0E0-0.10
B 000030005
000,09
Al .02 max
W CLE0-1.10
Ti 0.01 rriacd
Zr 201 max

Now dasignation establshed In acosrdancs s Praclics ESIT and SAE J 1085, Praclicno ke Humbsring Molals and Alloys (UNSE

Grade F 6o shal hare a taniem consent of nol less than 4 Smes tho carbon coniert and nod mona §an 0.70 %; or a oolumisdum conlen of 8 b 10 timas e cartan
ooindent.

ARarrativaly, in i of this mlic minimum, S malenal shall Fass a minmum hardness of 275 HY in tha hardoned condition, dafined as afer suslenilizing and

oooling b room Inmperaturn bl pricd B lem paning. Hardress estng shall be parformed ai mid-thickness of the preduct. Handnass st frequency shall be bvo
samples of preduct per haal ireatmend lol and S hardness testing rosuhs shall be regonied on the material st report
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Seamless Ferritic Alloy- Steel Pipe

For Hig

h-temperature Service

Heat Treatment Requirements®

Grade Heal Treal Type HWarmalkzing Cooling Media Subcrigical
Temperabure, Arnealing ar
min ar range Tampesing

lF ['{:] Tﬂllpﬂlﬁlllﬂ.
imin or rangs
Fle)
P1 Tull or Ealksrmal annsal -
noemalize and bemper 1200 [E50]
subcrilical annes 1200-1300 [650-T05)

P2 Tull or Ealkermal anneal Nt

normalize and temper 1250 [675]
subcrilical anread 1200-1300 j850-705)

PE Tull or Ealbsrmal annsal S

normalize and bemper 1250 [675)

PEb Tull or Ealbermal anneal g

normalize and temper 1254 [875]

PEc subcrilical anreal 1335-1375 [715-745)

(2] full or Ealbarmal anneal hge

normalize and temper 1250 [G75]

P11 Tull or Ealbermal anneal o

noemalize and tamper 1200 [850]
P12 Tull or Eolbsrmal annsal BN
normalize and bemper 1200 [E50]
subcrilical anneal 1200-1300 [850-T05)

Pi5 Tull or Ealhermal anneal T

noemalize and temper 1200 [6E0]

P3 Tull or Ealbarmal annsal g

normalize and bemgper 1250 [E75]

P22 Tull or Ealbermal anneal o

noemalize and temper . 1260 [875]
P23 noemalize and bEmroer 1900-1576 [1040-1080) ar ar 1350-1470 [730-800)
accEkaraled
cooling
P24 noemalize ard Erger 1B0D=-187T0 [SB0-1030] ai ar 13801420 [F30-770]
accebaraled
oooling

P3g narmalize and temper@ 1650 [200] 1100 [5485]
(2] neoemalize and Erger 1900-1876 [1040-10&80] 13501470 [FA0-800]
puench and lemperD 1900- 1575 [1040-1080] i 1350-1470 [730-800)
Poz neemalize ard Erper 1900-1675 [1040-1080] E 1350-1470 [730-B00
122 normalize and bEmger 1900-1575 [1040-10&0] iy 1350-1470 [750=-800)
PE11 noemalize ard bEmper 1900-1575 [1040-1080] E 1365-1435 [740-T80]

‘Where elipses (...) appear in this table here is no requirement

Alernalively, Grade P36, Class 2 shall ba coaled from the austentizing emperaiures by accelsraled coaling in air ar by liguid
quenching.

Excepl whan Supplementary Reguirament 57 is specified by the purchasar.

When mulually agreed upon baiwesan the mamnulfaciurer and the purchaser, guenching and iempering shal be permitied far
thicknesses greaier than 3 in. [75 mm]

Apoeleraled coaling Tram the normalizing lemperalune shall be pammilted for section thicknesses greales than 3 in. [75 mmi).
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Seamless Ferritic Alloy- Steel Pipe

For High-temperature Service

Tensile Requirements

Grasde
P1, P2 P12 P23 P24 P P2, PE11
PAE Class 1 Pi12Z PAGCIass 2 | All Others

Tean=ile
strangih,
i
L=
Mpa &5 Gl T4 85 5 a0 i B5.5 B0

&0 415 510 A5 i) E20 E20 B0 415
‘field strength,
i
s b 52 58 ai i ad S8 BE.5 a0
bpa 205 220 400 415 415 440 400 480 205

Elongation Requirements

All grades
excapt P23, P35 P23, P24, Pa1,
P91, Pa2, P122, P2, P122, and
and PA11 P 811 P36
Langi- Transverse Largi- Transverse Lonpi-
tudinal iudinal tudinal

Elengation in 2 in. ar 80 mm
[ar 400), min, %: Basic minmum slongatian a0 20 20 - 15
for wasll 598 in. [B mm) and ower in thickness, sirip lests,
ard far all small sizes tesbed

i full secticn

When standard round Z-in 22 14 20 13
or Sil=mm gape length or proporlicnally smalker size
specimen wilh tha gage length squal o 40 {4 fimas
hee charmesies] is used

Far sirip basis a deduction for esch 132-n. [0.8 mm) 1.50* 100 1.0 s 1.00¢
descraass in wall thickness balaw ine [B mm] fram the
barsic miremum elangaton af the ollowing percentage
pamnis shall ba made

Caleulated Minimum Elongation Values

‘Wiall Thicknoss Elcrgaltian in 2 in. or B0 mim, mén, %
Al grades except FZ3, P3E P23, PZ4, PO, F36
Pat, P92, P12Z, and P21 Pa2, P122,
ard PE11
in mm L ongiluckin Transverse Longitudina Longitudinal

516 (0.31Z} E:] o 20 20 15
542 0.281} T2 28 1a 18 14
148 (0.250) 6.4 27 18 1B 13
32 (0.219] 54 26 5 i7 1z
316 (D.188] 4.8 24 . ¥ 16 1
532 (0.1585] 4 22 .3 15 10
14 (0.125] 332 21 P 14
L33 (D.054 ) Zk 20 .. 13
116 (D.0EZ| 146 18 P 12 T
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Seamless Ferritic Alloy- Steel Pipe

For High-temperature Service

Permissible Variations in Outside Diameter

Over Under

HWPS [DM] Designalor in. e . mm
148 to 112 [8 to 40], el 84 [0.015) 040 164 {0.015) .40
Creer 192 fo 4 [40 to 100, 32 [0.031) .78 A2 (0.031) .78
ncl
Creer 4 1o 8 [100 ba 200, 16 [0.082) 1.58 A2 (0.031) .78
ncl
Creer B o 12 [200 1o 300],
incl 332 [0.093) 238 A2 {0.031) .78
Creer 12 [300] 81 % af the

specified

o s e

diametar

Permitted Variations in Wall Thickness
HPS [DM] Designarior Taleranoe, % from Specifed
e Under

148 to 212 |6 o 85] incl.. all 1D ratiosh, 1.0 12.5
Above 212 [86], KD 8 5 %A 2.6 12.5
Above 292 [86], KD > 5 %A 15.0 12.5

* 1 = Specified Wal Thickness; D = Specified Ouiside Diame e
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