ASTM A335 P22 Alloy Steel Seamless Pipe Specification

Keywords: ASTM A335 P22, ASME SA335 P22, 2.25Cr-1Mo Alloy Steel Pipe, High Temperature Seamless
Pipe

ASTM A335 / ASME SA335 Standard Introduction

ASTM A335 / ASME SA335 specifies seamless ferritic alloy steel pipes for high-temperature and
high-pressure service. Grade P22 is a chromium-molybdenum alloy steel widely used in power plants and
refineries.

ASTM A335 P22 Material Description

ASTM A335 P22 is a 2.25Cr-1Mo alloy steel pipe providing higher creep strength, oxidation resistance, and
elevated-temperature performance than P11. It is suitable for long-term high-temperature service.

Chemical Composition of ASTM A335 P22 (Typical, wt.%)

Element Requirement
Carbon (C) 0.05-0.15
Manganese (Mn) 0.30-0.60
Silicon (Si) 0.50 max
Phosphorus (P) 0.025 max
Sulfur (S) 0.025 max
Chromium (Cr) 1.90-2.60
Molybdenum (Mo) 0.87-1.13

Mechanical Properties of ASTM A335 P22 (Typical)

Property Minimum Requirement
Tensile Strength > 415 MPa

Yield Strength > 205 MPa

Elongation =30 %

Heat Treatment Requirements

ASTM A335 P22 pipes shall be supplied in the fully annealed, isothermal annealed, or normalized and
tempered condition. Post weld heat treatment is generally required.

Size Range and Supply Condition

Outside Diameter: 1/8" NB — 24" NB

Wall Thickness: SCH 10/ SCH 20/ SCH 40/ STD / XS/ SCH 80/ SCH 160

Manufacturing Process: Seamless (hot finished or cold drawn)

Length: Random length or fixed length

Typical Applications

Power plant boiler piping, superheaters and reheaters, high-temperature steam pipelines, refinery process
piping, petrochemical plants, and pressure vessel systems.

Inspection and Testing
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Chemical analysis, mechanical testing, hardness testing, flattening test, hydrostatic test or non-destructive
electric test, and dimensional inspection are performed in accordance with ASTM A335.

Certification and Documentation

EN 10204 3.1 Mill Test Certificate (MTC), Manufacturer Test Report (MTR), and third-party inspection
certificates are available upon request.
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DIMENSIONS ASME B36. 10

Identification Identification
Nominal Size Nominal Size
Outside - Inside Plain | Standard Outside - Inside Plain | Standard
Diameter | . ) End (STD) Diameter | _ . . End (STD)
" i Thickness | Diameter Mass | X-Strong | Schedule s o Thickness | Diameter Mass | X-Strong | Schedule
: mm mm XS) | Number : mm mm (XS) | Number
(inch) kg/m ( (inch) kg/m
NPS DN XX-Strong NPS DN XX-Strong
(XXS) (XXS)
103 | 173 6.8 0.37 | ST 40 549 | 779 | 1129 | STD 40
Ys 6 (0.405) | 2.41 55 047 XS 80 3 80 88.9 7.62 737 | 15.27 XS 80
137 | 222 92 063 | s 20 (3500) | 11.13 | 66.7 | 2135 = 160
Uy 8 1524 | 584 | 2768 | XXS -
(0.540) | 3.02 7.7 0.80 XS 80
2y % 101.6 | 574 | 90.1 | 1357 | STD 40
" o | Y| 23| 125 | 084 ) STD 40 2 4000)| 808 | 854 | 1864 | XS 80
(0675)| 320 | 107 | 110 | XS 80 6.02 | 102.3 | 16.08 | STD 40
277 15.8 127 STD 40 8.56 97.2 | 22.32 XS 80
1143
213 3.73 13.9 1.62 XS 80 4 100 (4.500) 11.13 92.1 28.32 - 120
¥, 15 : _
2 (0.840)| 478 | 118 | 1.95 = 160 1349 | 873 | 3354 160
1712 | 801 | 4103 | XXS =
47 64 255 | XS ~ 655 | 1282 | 21.77 | STD 40
287 | 209 | 169 | STD 40 1413 953 | 1223 | 30.97 XS 80
, 20 267 | 391 | 189 | 220 XS 80 5 125 | 563) 12.70 | 1159 | 40.28 = 120
g !
4 (1.050) | 556 | 155 | 290 - 160 15.88 | 1096 | 49.12 = 160
782 | 110 | 364 | xxs _ 19.05 | 1032 | 5743 | XXS =
711 | 1541 | 2826 | STD 40
338 | 266 | 250 | STD 40
1683 10.97 | 1463 | 42,56 XS 80
L - 334 | 455 | 243 | 324 XS 80 6 150 6 62-5) T T B 120
(1.315) | 6.35 20.7 4.24 - 160 ’ 1826 | 131.8 | 67.57 _ 160
909 | 152 | 545 | XXS = 2195 | 1244 | 7922 | XXS =
356 | 351 | 339 | STD 40 635 | 2064 | 3332 | - 20
422 | 485 | 325 | 447 | xs 80 pn | Al SeiEs | = <L
1Y, 32 16600 | 635 | 205 | 561 160 8.18 | 2027 | 4255 | STD 40
(1660)| 6. ’ : - 1031 | 1985 | 53.09 = 60
970 | 228 | 777 | XXS - . 00 | 2191 | 1270 | 1937 | 6464 | XS 80
3.68 | 409 | 4.05 | STD 40 (8:625) | 15.09 | 1889 | 75.92 - 100
11 — 483 | 508 | 381 | 541 XS 80 18.26 | 182.6 | 90.44 = 120
a900)| 714 | 340 | 725 = 160 20.62 | 177.8 |100.93 = 140
2223 | 1746 |107.93 | XXS -
1015 | 279 | 955 | XXS =
2301 | 1731 |111.27 = 160
391 | 525 | 544 | STD 40 ses | e || i - o0
2 50 60.3 5.54 49.2 7.48 XS 80 7.80 2575 | 51.01 _ 30
(2375)| 874 | 429 | 1111 = 160 9.27 | 2545 | 6029 | STD 40
11.07 382 13.44 XXS _ ! 12.70 | 247.7 | 81.53 XS 60
516 | 627 | 863 | SO 40 10 | 250 | (1g75)| 1509 | 2429 | 9598 | - e
730 | 701 | 590 | 1241 | xs 80 18.26 | 2365 |114.71 = 100
2> 65 . : : ’ 21.44 | 230.2 | 133.01 = 120
(2875)| 953 | 540 | 14.92 = 160 2540 | 2223 | 15510 | xxs 140
14.02 | 450 | 2039 | XxS - 2858 | 2159 |172.27 - 160
v NPS: ASME term. A DN: Sl Metric term. All dimensions are nominal

NOTE:

APl and BS 1600 are dimensionally similar to ASME B36.10
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DIMENSIONS SHOWN ARE TO ASME B36. 10

Identification Identification
Nominal Size Nominal Size
Outside |\ | jnsige | PN Standard Outside |\ | gige | N Standard
DIEEES Thickness | Diameter i X(SSITD) Schedul DIEITEET Thickness | Diameter Bl ) hedul
¥ M | | ST e ' U A e Bl A
NPS DN (inch) kg/m X¥.Strong NPS DN (inch) kg/m X¥eStong
(XXS) (XXS)
6.35 | 3111 | 49.71 = 20 635 | 4953 | 7856 | - 10
838 | 307.1 | 65.19 = 30 953 | 489.0 |117.15 | STD 20
053 | 3048 | 7386 | STD - 12.70 | 4826 |15513 | XS 30
1031 | 3032 | 79.71 — 40 15.09 | 477.8 | 18343 - 40
12.70 | 2985 | 97.44 | XS - 508 | 20.62 | 466.8 [247.84 | - 60
12 | 300 | 3239 | 1457 | 2053 |10893 | - 60 AU R enay | 2549 | asme | S ) Y
(1275) | 1748 | 2889 |13205 | - 80 3254 | 4429 | 38155 | - 100
oian | 2810 lisosr | - 100 38.10 | 4318 | 44152 | - 120
4445 | 4191 (50815 | - 140
2540 | 2731 [186.92 | XXS 120 o | o | ernEs | o e
2858 | 266.7 |20808 | - 140 535 | 5160 [ 8655 | = 10
3332 | 2572 | 23869 | - | 160 953 | 5308 (12914 | SO | 20
6.35 | 3429 | 54.69 - 10 12.70 | 5334 17110 | XS 30
7.92 | 3398 | 6791 | - 20 559 | 2223 | 514.4 |29427 | - 60
9.53 | 3366 | 8133 | STD 30 22 550 | (22.00) | 28.58 | 501.7 [37385| - 80
1113 | 3333 | 9455 | - 40 34.93 | 4890 |451.45 | - 100
1191 | 3318 |10095 | - = 4128 | 4762 52705 | - 120
14 350 | 3556 | 1270 | 330.2 |107.40 | XS = 47.63 | 4635 [60067 | - 140
(14.00) | 15.09 | 3254 12672 | - 60 53.98 | 4508 | 67230 | - 160
19.05 | 3175 | 15811 | - 80 635 | 5969 | 94.53 - 10
2383 | 3079 | 19408 | - 100 953 | 590.6 |141.12 | STD 20
27.79 | 3000 |22466 | - 120 ﬁ;g ggﬁ ;g;-gg xS -
31.75 | 2921 |25358 | - 140 : : :
3571 | 2842 (28172 | - 160 610 el B el e Sy
- il 0 2461 | 560.4 | 35528 | - 60
6.35 | 3937 | 62.65 10 24.00) | 3006 | 5477 |aa211 | - 80
792 | 3906 | 7783 | - 20 38.890 | 531.8 |547.74 | - 100
12.70 | 381.0 | 123.31 XS 40 52.37 504.9 | 720.19 _ 140
16.66 | 373.1 | 160.13 - 60 5054 | 4905 |808.27 - 160
16 | 400 | 4064 | 5144 | 3635 |20354 | - 80 o0 | 792 | 6446 [127.36 | - 10
(1600) | 2619 | 3540 |24557 | - 100 26 | 650 | (2600)| 953 | 6414 15283 | STD -
30.96 | 3445 |286.66 | - 120 12.70 | 635.0 | 202.74 | XS 20
3653 | 3333 (33321 | - 140 792 | 6954 (13732 | - 10
4049 | 3254 |365.38 - 160 711 9.53 692.2 | 164.86 | STD -
635 2225 [ 7057 | = ) 28 | 700 | og800)| 1270 | 6858 |218.71 | XS 20
792 | ama | 8771 _ 20 15.88 | 6795 | 27123 | - 30
953 | 4382110517 STD - 762 ;'gé ;jg'g 1171;'52 STD 0
i;g igig E;:ig x_s, 3? 30 750 | (30.00) | 12.70 | 736.6 |234.68 | XS 20
15.88 | 7302 | 29220 | - 30
457 1427 | 4287 |15581 | - 40 — s e = o
18 | 450 | qgqq) | 1905 | 4191120575 - o0 014 | 953 | 8954 |21257 | STD -
R e e 36 | 900 | 3500 | 1270 | 8890 |28229 | XS 20
29.36 | 3985 30964 | - 100 ' 15.88 | 8826 35173 | - 30
3493 | 387.4 |363.58 - 120 19.05 | 876.3 | 420.45 - 40
3967 | 3779 |40828 | - 140 1067 | 953 |1047.8 24853 | STD =
4524 | 366.7 |459.39 | - 160 42 | 1050 | (42.00) | 12.70 | 1041.4 | 330.21 | XS -
% NPS: ASME term. & DN: Sl Metric term. All dimensions are nominal

NOTE:

APl and BS 1600 are dimensionally similar to ASME B36.10

FORMULA TO ATTAIN APPROXIMATE MASS IN KILOGRAMS PER METRE (kg/m) FOR STEEL ROUND PIPE AND TUBING M
EXAMPLE

NOMINAL SIZE: NPS-12.
0O.D. = 323.9mm

Where:

= (D-T) T X 0.02466

m = mass to the nearest 0.01 kg/m.
D = Outside Diameter in millimetres (mm).
(To nearest 0.1mm for O.D. up to 406.4mm)

(To nearest 1.0mm for O.D. 457mm and above)
Wall Thickness to nearest 0.01mm

t=

Step 1.
Step 2.
Step 3.

DN-300
W.T = 9.53mm
323.9 - 9.53 = 314.37

314.37 x 9.53 = 2995.9461
2995.9461 x 0.02466 = 73.88 kg/m
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