wilsons

Stainless Steel - Tube

Tube Size Ranges

An almost limitless size range is available with non-
standards being available only in mill production
quantities on long lead times. Given below is an
indication of what sizes are most readily available from
stock:

# Hypodermic tube from 0.4mm to 5mm O/D with wall
thickness 0.05mm to 0.4mm

# Instrumentation tube in straight lengths or
continuous coils of up to 1,000 metres long: O/Ds
6mm, 8mm, 10mmand 12mm with heavy wall
thicknesses, typically 0.5mm, 1mm, 1.5mm or 2mm

# Metric sizes from 6mm O/D to 610mm O/D with wall
thickness 1mm to 6mm

# Imperial sizes from 1/8” O/D to 6" O/D with wall
thickness from 24swg to 10swg

# Hygienic/Sanitary Tube:

~ Imperial sizes to ASTM A270: 3%, 1", 11L", 2", 21»",
3” & 4” O/D with 16swg wall and 4” O/D with 14swg
wall

~ Metric sizes to DIN 11850: 1", 112", 2", 21»" & 3”
O/D with 1.5 mm wall and 4” O/D with 2mm wall

#Welded Tubes for the water industry from 18mm O/D
X 1.5mm wall to 910mm O/D x 5mm wall

# Welded Tube for automotive exhaust systems,
mostly in grade 409 - A limited size range from 35 to
63mm O/D with wall thickness 1.2mm to 2mm

# Decorative and structural tubes (welded)

~ Round in metric and imperial O/D sizes from 2" O/D
X 1.2mm wall to 100mm O/D x 3mm wall

~ Square in metric and imperial O/D sizes from
12.7mm O/D x 1.5mm wall to 250mm x 250 x 10mm
wall

~ Rectangular in metric sizes from 20mm x 10mm x
1.2mm wall to 300mm x 200 x 10mm wall

~ QOther items include Oval, Handrail and Textured -
Most common oval size is 60mm x 33mm x 2.0mm
wall

Note that most decorative tubes are supplied with a
polished finish

CONTACT
Address: Wilsons Ltd
Nordic House
Old Great North Road
Huntingdon
PE28 5XN
Tel: +44 (0)1480 456421
Email: sales@wilsonsmetals.com
Web: www.wilsonsmetals.com

REVISION HISTORY

Datasheet Updated 20 March 2015

DISCLAIMER

This Data is indicative only and as such is not to be relied upon in place of
the full specification. In particular, mechanical property requirements vary
widely with temper, product and product dimensions. All information is
based on our present knowledge and is given in good faith. No liability will
be accepted by the Company in respect of any action taken by any third
party in reliance thereon.

Please note that the 'Datasheet Update' date shown above is no guarantee
of accuracy or whether the datasheet is up to date.

The information provided in this datasheet has been drawn from various
recognised sources, including EN Standards, recognised industry references
(printed & online) and manufacturers’ data. No guarantee is given that the
information is from the latest issue of those sources or about the accuracy of
those sources.

Material supplied by the Company may vary significantly from this data, but
will conform to all relevant and applicable standards.

As the products detailed may be used for a wide variety of purposes and as
the Company has no control over their use; the Company specifically
excludes all conditions or warranties expressed or implied by statute or
otherwise as to dimensions, properties and/or fitness for any particular
purpose, whether expressed or implied.

Advice given by the Company to any third party is given for that party’s
assistance only and without liability on the part of the Company. All
transactions are subject to the Company’s current Conditions of Sale. The
extent of the Company’s liabilities to any customer is clearly set out in those
Conditions; a copy of which is available on request.
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wilsons

Stainless Steel - Tube

Introduction

Tube specifications

A

ASTM Tube — General Requirements

A450/A450M

General Requirements for Carbon,
Ferritic Alloy, and Austenitic Alloy
Steel Tubes

A370

Mechanical Testing of Steel Products

A213/A213M

Seamless Ferritic and Austenitic Alloy-
Steel Boiler, Superheater and Heat
Exchanger and Condenser Tubes

A249/A249M

Welded Austenitic Steel Boiler,
Superheater, Heat Exchanger and
Condenser Tubes

A268/A268M

Seamless and Welded Ferritic and
Martensitic Stainless Steel Tubing for
General Service

A269

Seamless and Welded Austenitic
Stainless Steel Tubing for General
Service

A270

Seamless and Welded Austenitic
Stainless Steel Sanitary Tubing

A511

Seamless Stainless Steel
Mechanical Tubing

A554

Welded Stainless Steel
Mechanical Tubing

AB32

Seamless and Welded Austenitic
Stainless Steel Tubing (small diameter)
for General Service

A778

Welded, Unannealed Austenitic
Stainless Steel Tubular Products

A789/A789M

Seamless and Welded Ferritic/
Austenitic (Duplex) Stainless Steel
Tubing for General Service

A791/A791IM

Welded, Unannealed Ferritic
Stainless Steel Tubing

A803/A803M

Welded Ferritic Stainless Steel

Feedwater Heater Tubes

Markings on the tube
The full identification should be continuously marked
down the whole length, including:

© Size — Outside Diameter (O/D) and Wall Thickness

© Specification
© Grade

© Method of Manufacture (Seamless or Welded)

© Heat Number

© Manufacturer's Name or Symbol

Hygienic Tubing
Please see separate section on page 6-1.

Metric ND Tubing
Please see separate section on page 7-1.

Tube size ranges

An extensive size range is available. Non-standard tube
sizes may be subject to mill quantity restrictions and
extended delivery times.
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Below is a guide to the sizes readily available on an
ex-stock basis:

© Hypodermic tube from 0.4mm to 5mm O/D with wall
thickness 0.05mm to 0.4mm

© Instrumentation tube in straight lengths or continuous
coils of up to 1,000 metres long: O/Ds 6mm, 8 mm,
10 mm and 12mm with heavy wall thicknesses,
typically 0.5mm, 1mm, 1.5mm or 2mm

© Metric sizes from 6mm O/D to 610mm O/D with wall
thickness Tmm to 6mm

© Imperial sizes from 1/8” O/D to 6" O/D with wall
thickness from 24swg to 10swg

© Hygienic/Sanitary Tube

* Imperial sizes to ASTM A270: 47 1711/ 27 214, 37 &
4”0O/D with 16swg wall and 4" O/D with 14swg wall

* Metric sizes to DIN 11850: 17 112 27 2'/." & 3" O/D
with 1.5mm wall and 47 O/D with 2mm wall

© Welded Tubes for the water industry from 18mm
O/D x 1.5mm wall to 910mm O/D x 5mm wall

© Welded Tube for automotive exhaust systems, mostly
in grade 409 — A limited size range from 35mm to
63 mm O/D with wall thickness 1.2mm to 2mm

© Decorative and structural tubes (welded)

* Round in metric and imperial O/D sizes from 6mm
O/D x 1.0mm wall to 100mm O/D x 3mm wall and
/57 0O/D x 24swg to 47 0/D x /" wall

* Square in metric and imperial O/D sizes from
12.7 mm O/D x 1.5mm wall to 250mm x 250 x
10mm wall

* Rectangular in metric sizes from 20mm x 10mm x
1.2mm wall to 300mm x 200mm x 10mm wall

¢ Other items include Oval, Handrail and Textured
Finish — Most common oval size is 80mm x 33mm x
2.0mm wall

* Note that most decorative tubes are supplied with
a polished finish

21
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Stainless Steel - Tube

Tube Sizes - General Purpose Seamless Tube

8 The following table lists tube sizes commonly manufactured to ASTM A269 or ASTM A511. The tables are
2 based on manufacturer’s information.
(_% Imperial dimensions and weights per metre
$ oD Wall thickness, in
2
8_ i Weight, kg/m (conventional weights)
05_ e 0.034 | 0.037 | 0.044 0.052
= 3he 0.059 | 0.072 0.088 | 0.109
ECS " 0.075 | 0.081 | 0.101 0125 | 0157 | 0.193
7] 5he 0128 0161 | 0.206 | 0.258
('? s 0.157 0.200 | 0.254 | 0.323 | 0.383 0.507
g he 0.234 0.390
EIN) 2 0.214 | 0.264 | 0.273 | 0.352 | 0.452 | 0.545 0.760
[0} e 0.344 | 0.449 | 0.582 | 0.714 1.01
'g i 0.417 | 0.546 | 0.712 | 0.869 | 1.09 1.27 1.71
|T s 0.643 | 0.841 | 1.08 1.62
8 1 0.563 | 0.741 | 0.971 1.19 161 1.77 248 3.04 3.80
= 1 0.838 | 110
= 1 0.944 | 1.28 1.52 2.28
'u_) 1%s 0.781 1.36
< 1 0.854 149 | 1.84 279 | 4.00 | 507
1% 1.62
13 1.82 1.75 3.29
2 2.01 3.80 7.09
24 4.31 8.11
2, 2.53 4.81 912
2% 2.79
3 3.05 3.79 5.83 11.1
32 13.2
4 7.85 15.2
5 19.4
6 235

2-2
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wilsons

Stainless Steel - Tube

Tube Sizes - General Purpose Seamless Tube

Metric dimensions and weights per metre i
=)
oD Wall thickness, mm E
2
Weight, kg/m (conventional weights) c_%
6 0.069 0126 0170 )
8 0176 0.245 ﬁ
10 0.226 0.321 0.403 3
12 0.277 0.369 0.503 g'
14 0.462 0.604 o
15 0.352 0.510 0.654 @
16 0.547 0.705 g
18 0.623 (0]
20 0.698 0.888 1.28 -
22 0.774 1.02 o
25 0.887 116 1.43 1.66 (%]
28 1.00 1.31 2
30 141 2.04 =
36 1.66 :L
38 2.64 342 S
40 1.91 E
42 2.01 =
50 242 2
Notes

- Conventional weights are quoted in both tables above
For austenitic and duplex steels multiply the quoted weight by 1.014.
For ferritic and martensitic steels multiply the quoted weight by 0.985.

2-3
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wilsons

Stainless Steel - Tube

Tube Sizes - Heat Exchanger Tube

Chemical and petrochemical pipe and tube

This heading covers a broad spectrum of industries including chemical, petrochemical, offshore, process,
power generation, nuclear, mining and mineral/metal processing, pulp and paper.

© For a full list of Standard Wire Gauge (SWG ) and Birmingham Wire Gauge (BWG) dimensions please refer to charts
on page 8.5 of this databook.

Heat exchanger tube - principal SWG sizes

Standard Wire Gauge (SWG)

OiitsidsiDiameter 22 20 18 16 14 12 11 10
(0.711mm) | (0.914mm) | (1.218mm) | (1.625mm) | (2.032mm) | (2.641mm) | (2.946mm) | (3.251mm)

ASTM Tube-Tube Sizes - Heat Exchanger Tube

in mm Weight, kg/m (average wall')
/4 | 0.250 6.350 - 0.124 0157 0192 - - - -
°%hs | 0.313 7.950 - 0.161 0.205 0.257 - - - -
3% | 0.375 9.525 - 0197 0.253 0.321 0.381 - - -
/> | 0.500 | 12.700 0.213 0.270 0.350 0.451 0.543 0.665 0.720 -
°% | 0.625 | 15.875 0.270 0.342 0.447 0.580 0.704 0.875 0.954 -
3 | 0.750 | 19.050 - 0.415 0.544 0.709 0.866 1.09 119 1.29
/s | 0.875 | 22.225 0.383 0.488 0.641 0.838 1.08 1.30 1.42 1.65
1 1.000 | 25.400 0.440 0.560 0.738 0.967 1.19 1.51 1.66 1.80
1/ | 1.250 31.750 0.553 0.706 0.931 1.28 1.51 1.93 213 2.32
1% | 1.500 | 38.100 0.666 0.851 1.13 1.48 1.84 2.35 2.59 2.84
13/ | 1.750 | 44.450 0.779 0.996 1:32 1.74 216 277 3.086 3.35
2 2.000 | 50.800 0.892 1.14 1.51 2.00 248 3.19 3.53 3.87
2, | 2500 | 63.500 - - 1.90 2.52 313 4.03 4.47 4.91
3 3.000 | 76.200 - - 2.29 3.03 3.77 4.87 5.40 5.94
3%, | 3.500 | 88.900 - - 2.67 3.55 4.42 5.70 6.34 6.97
4 4,000 | 101.60 - - 3.06 4.07 5.07 6.54 7.28 8.01

Notes
1 Conventional weights are quoted, assuming the tube is specified as average wall.

Add 10% to the weight for minimum wall tube.

Multiply quoted weights by 1.014 for austenitic and duplex steels, by 0.986 for ferritic and martensitic steels.
- Refer to page 8-6 for a full list of SWG numbers and equivalent wall thicknesses.

2-4
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Stainless Steel - Tube

Tube Sizes - Heat Exchanger Tube

Heat exchanger tube - principal BWG sizes

Birmingham Wire Gauge (BWG)

itige Diameter 20 18 16 15 14 13 12 11 10
(0.889mm) | (1.245mm) | (1.651mmy) | (1.829mm) | (2.108mm) | (2.413mm) | (2.769mm) | (3.048mm) | (3.403mm)

Weight, kg/m (average wall')
/o | 0.250 | 6.350 012 0.16 019 = = = = 2 =

°%hs | 0.313 | 7.950 0.15 0.21 0.25 0.28 & & = ] —

% | 0.375 | 9.525 019 0.25 0.31 0.34 0.39 - - - -
/2 | 0.500 | 12.700 0.25 0.34 0.45 0.49 0.55 0.61 0.68 0.72 -
°s | 0.625 | 15.875 0.33 0.45 0.58 0.64 0.71 0.80 0.89 0.97 -
% | 0.750 | 19.050 0.40 0.55 0.72 0.77 0.88 0.98 112 1.20 1.31
/s | 0.875 | 22.225 0.46 0.64 0.83 0.92 1.04 1.18 1.32 1.44 1.58

1 | 1.000 | 25.400 0.54 0.74 0.97 1.06 1.21 1.37 1.65 1.68 1.92
1/ | 1125 | 28.575 0.61 0.83 110 1.21 1.87 1.56 1.76 1.92 2
17 | 1.250 | 31.750 0.68 0.94 1.23 1.35 1.53 1.76 1.96 216 2.40
1% | 1.375 | 34.925 0.74 1.03 1.35 1.49 1.70 1.93 219 2.40 2.65
1/2 | 1.500 | 38.100 0.82 113 149 1.64 1.87 217 2.40 2.63 2.92

ASTM Tube-Tube Sizes - Heat Exchanger Tube

1% | 1.750 | 44.450 0.97 1.82 1.74 1.92 2.20 2.50 2.84 3.10 3.44

2 | 2.000 | 50.800 4 1.52 1.99 2.20 2.53 2.89 3.27 3.59 3.97
24| 2.250 | 57150 B 1.73 2.26 248 2.87 3.26 3.70 4.06 4.51
2% | 2.375 | 60.325 < 1.81 2.38 2.63 3.02 3.44 3.93 4.30 4,78
2/, | 2500 | 63.500 - 1.91 2.52 2.78 3.18 3.66 414 4.54 5.04
2'/s | 2.875 | 73.0256 - 2.20 2.90 3.20 3.68 4.20 4.79 5.25 5.83

3 | 3.000 | 76.200 - 2.31 3.04 3:86 3.85 4.39 5.00 5.49 6.10
3'/. | 8.500 | 88.900 - 2.69 3.56 3.93 4.51 5.15 5.86 6.44 717

4 | 4000 | 101.60 = - 411 4.54 5.21 5.95 6.80 7.47 8.30

Notes

1 Conventional weights are quoted, assuming the tube is specified as average wall.

Add 10% to the weight for minimum wall tube.

Multiply quoted weights by 1,014 for austenitic and duplex steels, by 0.985 for ferritic and martensitic steels.
- Referto page 8-5 for a full list of BWG numbers and equivalent wall thicknesses,

2-5
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Stainless Steel - Tube

Tube Sizes - Instrumentation Tubing and Capillary Tubing

Instrumentation and hydraulic control tubing

Wall thickness, mm

Weight, kg/m (conventional weights)

6 0.069 0.126 0170
3 0176 0.245

10 0.226 0.321 0.403
12 0.277 0.369 0.503
14 0.462 0.604
15 0.352 0.510 0.654

Notes

- Conventional weights are quoted in the table above.
For austenitic stainless steels multiply the quoted weight by 1.014.
For ferritic and martensitic steels multiply the quoted weight by 0.985.

Capillary or hypodermic tubing - typical sizes

Outside Diameter Wall thickness

ASTM Tube-Tube Sizes - Instrumentation and Hydraulic Control Tubing

in mm mm

/a2 0.79 0.20
0.040 1.02 0.20
0.049 1.25 0.20
0.050 1.27 0.20

16 1.63 015/0.20/0.25/0.30/0.40/0.51/0.56
0.072 1.83 0.23
0.083 21 0.25

32 2.38 0.15/0.20/0.30/0.40/0.51 /0.91
0.118 3.00 0.30/0.50/0.70 / 0.90

fa 318 0.20/0.25/0.51/0.81/0.91/1.22
0.138 a5 0.40

5/32 3.97 0.25/0.40/0.56/0.71 /0.91
0157 4.00 0.70/0.90/1.00
0177 4.50 0.50

e 4.76 013/0.20/0.25/040/0.46/0.51/0.56/0.71/0.81/0.91/1.22/1.63
0197 5.00 0.50/0.75/1.00/ 1.50

Notes
- When this tubing is used with compression fittings there is a maximum hardness requirement

2-6
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Stainless Steel - Tube

Tube Sizes - Structural and Decorative Tubing

Significant quantities of stainless steel tubing are used for structural and decorative (ornamental) applications.
Most of the tubing used in these applications is HF welded, although some TIG welded is also used.

Structural tubing may be specified to ASTM A554, Welded Stainless Steel Mechanical Tubing.

Square structural and decorative tube - typical sizes

Sq(L)IS:iZ:eze: Wall thickness, mm
CLCECE 10 | 12 | 15 | 20 [ 30 | 40 | 50 | 60 [ 80 | 100
mm I Weight, kg/m (austenitic stainless steel)
10.00 0.34
12.70 /2 0.37 0.44 0.55
15.00 0.53 0.65
20.00 0.60 0.71 0.88 1.19
22.00 0.79
25.00 0.92 114 149 2.20
2540 1 0.97 1.10
30.00 1.10 187 1.84 272
32.00 14 1.20 1.47
35.00 1.62 215
38.00 12 1.37 175 23 3.51
40.00 1.49 1.85 2.45 3.75 4.80
50.00 2:.32 3.08 4.65 5.96 741
60.00 2.80 3.7 549 7.22 8.90
70.00 4.38 6.53 8.45 10.6
80.00 4.98 753 9.81 12.3
100.00 4 6.40 9.53 12.4 15.3 17.5 21.6
120.00 11.8 14.7 18.0 36.0
150.00 14.0 18.6 23.0 31.2 34.3 1.7
200.00 19.1 24.8 30.8 35.0 47.3 57.6
250.00 371 59.9 738
Notes

- This table is based on manufacturer's data.
- For ferritic and martensitic steel multiply the quoted austenitic steel weight by 0.97.
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Stainless Steel - Tube

Tube Sizes - Structural and Decorative Tubing

2] Rectangular structural and decorative tube - typical sizes
Q0
% O:leizs?(;e Wall thickness, mm
= TR 10 | 12 | 15 | 20 [ 30 [ 40 | 50 | 60 [ 80 [ 100
g mm Weight, kg/m (austenitic stainless steel)
3 20 x 10 030 | 035 | 044
() 25 x 10 0.59
2 25x 15 072 | 090
o 30x 10 071 | 090
g 30x 15 082 | 076
° 30 x 20 0.92 114 1.49
= 40x 15 101 | 125
i 40x20 110 | 137 | 184
9 40x30 1.61 213
% 50 x 25 1.41 1.75 2.31
& 50 x 30 1.85 3.61
2 50 x 40 4.08
= 60 x 20 185 | 245
e 60 x 30 280 | 413
= 60 x 40 232 | 308 | 465 | 560
s 70x 40 3.40
7 80 x 40 280 [ 371 549 | 722 | 894
< 80 x 60 438 | 653
100 x 40 3.29 6.53
100 x 50 468 | 695 | 900 | 113
100 x 60 498 | 753 | 981 12.3
120 x 40 498 | 7583
120 x 60 564 | 812 11.1 13.8
120 x 80 953 | 124 | 154 17.3
150 x 50 9.53
150 x 80 107
150 x 100 11,7 154 | 188 | 226 | 279
200 x 100 14.06 | 185 | 226 | 271 343 | 417
200 x 150 316 | 41.3
250 x 150 369 | 47.3
300 x 100 47.3

Notes
- This table is based on manufacturer's data.
- For ferritic and martensitic steel multiply the quoted austenitic steel weight by 0.97.

2-8
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wilsons

Stainless Steel - Tube

Tube Sizes - Structural and Decorative Tubing

Round structural and decorative tube - typical sizes =
Outside Diameter Wall thickness, mm §
COMMMN 0 | 2 | s | 20 | 25 | a0 | 40 2
i Weight, kg/m (austenitic stainless steel) w®
12.70 % 0.29 0.35 0.42 0.54 0.64 0.73 = o
14.00 0.33 0.39 0.47 0.60 0.72 0.83 - 8
15.00 0.35 0.42 0.51 0.65 0.78 0.90 - %
15.88 /s 0.37 0.44 0.54 0.70 0.84 0.97 - %
16.00 0.38 0.45 0.55 0.70 0.85 0.98 1.20 T
18.00 0.43 0.51 0.62 0.80 0.97 113 1.40 §
19.05 3/ 0.45 0.54 0.66 0.85 1.04 1.21 1.51 8
20.00 0.48 0.57 0.70 0.90 1.10 1.28 1.60 5
22.00 0.53 0.63 0.77 1.00 1.22 1.43 1.80 !
22,22 fs 0.53 0.63 0.78 1.01 1.23 1.44 1.83 §
23.00 0.55 0.66 0.81 1.05 1.28 1.50 1.90 %)
25.00 0.60 0.72 0.88 115 1.41 1.65 210 8
25.40 1 0.61 0.73 0.90 117 1.43 1.68 214 ,3
28.00 0.68 0.81 1.00 1.30 1.60 1.88 2.40 J’
28.57 1'/s 0.69 0.82 1.02 1.88 1.63 1.92 2.46 -g
30.00 0.73 0.87 1.07 1.40 1.72 2.03 2.60 =
8175 14 0.77 0.92 114 1.49 1.83 216 2.78 E
32.00 0.78 0.92 115 1.50 1.85 218 2.80 (7))
34.00 0.83 0.99 1.22 1.60 1.97 2.38 3.00 =
35.00 0.85 1.02 1.26 1.65 2.038 2.40 310
38.10 1/ 0.93 111 1.37 1.81 2.23 2.64 3.42
40.00 0.98 7 145 1.90 2.35 2.78 3.61
42.00 1.03 1.23 1.52 2.00 2.47 2.93 3.81
44.45 1% 1.09 1.30 1.61 218 2.63 311 4.05
45.00 1.10 1.82 1.68 215 2.66 315 411
48.30 1.18 1.42 1.76 2.32 2.87 3.40 4.44
50.00 1.28 1.47 1.82 2.40 2.97 363 4.61
50.80 2 125 1.49 1.85 2.44 3.02 3.59 4.69
51.00 1.25 1.50 1.86 2.45 3.04 3.61 4.71
53.00 1.30 1.56 1.93 2.55 3.16 3.76 4.91
54.00 1.33 1.59 1.97 2.60 3.22 3.83 5.01
55.00 1.35 1.62 2.01 2.65 3.29 3.91 511
58.00 143 1.71 212 2.80 3.47 413 5.40
60.00 148 TTT 2.20 2.90 3.60 4.30 5.60
63.50 2/ 1.58 1.87 2.83 3.08 3.82 4.50 6.00
65.00 1.60 1.92 2.38 3.15 3.90 4.70 6.10
70.00 k) 2.07 257 3.41 4.20 5.00 6.60
7610 3 1.88 2.25 2.80 3.70 4.60 560 7.20
80.00 1.98 237 2.95 3.90 4.90 5.80 7.60
85.00 210 2:52 3.10 4.20 5.20 6.20 8.10
101.60 4 - 3.02 3.80 5.00 6.20 7.40 9.80
Notes

- For ferritic and martensitic steel multiply the quoted austenitic steel weight by 0.97.
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Stainless Steel - Tube

ASTM Tube -Chemical Compositions and Dimensional Tolerances

2-10

Chemical Compositions and Dimensional Tolerances

Chemical compositions
See ASTM A240/240M on page 1-6 of this Databook.

Standard tolerances for welded and seamless cold finished tube (ASTM A450/A450M)

Variations in OD! Variation in t;,?
Under Over Under Over
in mm in mm in mm % %
<1 <254 0.004 0.1 0.004 0.1 0 20
1 254 0.006 015 0.008 0.1 0 20
>1to 1% |>254 to 38.1 0.006 0.15 0.006 015 0 20
>1:t0 <2 P38.1t0 <50.8 0.008 0.2 0.008 0.2 0 g2
s 50.8 0.008 0.2 0.008 0.2 0 ge
>2to 2% |[>50.81t0 63.5 0.010 0.25 0.010 0.25 0 22
>2',t03 |>63.5t0 76.2 0.012 0.3 0.012 0.3 0 22
>3to4 [>76.2to 101.6) 0.015 0.38 0.015 0.38 0 22
Standard tolerances for seamless hot finished tube (ASTM A450/A450M)
O de D ete £ a 0 oD ariatio
oD e O de
in mm in mm in mm in mm % %
<4 <101.6 <0.095 <2.4 2 0.8 Vo4 04 0 40
<4 <101.6 >0.095t0 0.150| >2.4to0 3.8 /2 0.8 Vsa 0.4 0 35
<4 <101.6 >0.150 to 0.180| >3.8t04.6 /2 0.8 Voa 04 0 33
<4 <101.6 >0.180 >4.6 ap 0.8 Voa 04 0 28
>4to 7' |[>101.6to 190.5 >0.095 >2.4 oa 1.2 Voa 0.4 - -
>4 to 7'  [>101.6 to 190.5|>0.095 to 0.150 >2.4to 3.8 You 1.2 Voa 04 0 85
>4to 7' |>101.6to 190.5|>0.150 to 0.180| >3.8t0 4.6 oa 1.2 Vea 0.4 0 33
>4to 7', |>101.6to 190.5 >0.180 >4.6 64 1.2 o4 0.4 0 28
>7'/:t09  [>190.5to 228.6 <0.095 <24 /e 1.6 o4 04 - -
>7'/:t09  [>190.5 to 228.6|>0.095 to 0.150| >2.41t0 3.8 /e 1.6 Vo4 0.4 0 35
>7'/:t09 [>190.5 to 228.6|>0.150 to 0.180| >3.8t04.6 e 1.6 Vo4 04 0 33
>7':t09 [>190.5to 228.6 >0.180 >4.6 /e 1.6 Vo4 04 0 28

Notes
1 Includes ovality tolerance except for thin wall tube
2 tmin = minimum wall thickness.

© Standard Cut Lengths. Alternatives are: Random  As agreed with the purchaser.
Specified Cut lengths as specified, with end finish specified also.

© Length tolerances. No tube shall be shorter than specified. Over length tolerances of tubes (before bending) are
as follows: Seamless, hot finished tube:  All sizes: %5 in (5mm) max.
Seamless, cold finished and welded tube: <2 in (50.8mm) OD: /s in (3mm) max.
>2 in (50.8mm) OD: *4s in (5mm) max.
These apply to lengths <24 ft (7.3 m) and are increased by s in (3mm) for each additional 10 ft (3 m).
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Stainless Steel - Tube

Tube Specifications - ASTM A213/A213M

Seamless ferritic and austenitic alloy-steel boiler, superheater and heat exchanger tubes

This specification covers minimum wall thickness seamless ferritic and austenitic steel, boiler and
superheater tubes and austenitic steel heat exchanger tubes.

Finish
© Finish. Austenitic grades are pickled free of scale. Bright annealed tube need not be pickled. Ferritic cold drawn
tubes shall be free of scale, but slight oxidation is allowed. Ferritic hot formed tubes shall be free of loose scale.

Tensile and hardness requirements
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d a 0 = ard o 3 i
S or 4D B RB o
ksi MPa ksi MPa % max max__ |scale/max
18Cr-2Mo 60 415 40 275 201 217 230 B96
TP201 $20100 95 655 38 260 35 219 230 B95
TP202 520200 90 620 45 310 35 219 230 B9S
TP304 $30400 75 515 30 205 35 192 200 B90
TP304H 530409 75 515 30 205 35 192 200 B90
TP304N 530451 80 550 35 240 35 192 200 B90
TP304L $30403 70 485 25 170 35 192 200 B90
TP304LN 30453 75 515 30 205 35 192 200 B9O
TP309Ch 530940 75 515 30 205 35 192 200 B90
TP309H $30909 75 515 30 205 35 192 200 B90O
TP309HCh | 530941 75 515 30 205 35 192 200 B90
TP309S 530908 75 515 30 205 35 192 200 B90
TP310Cb $31040 75 515 30 205 35 192 200 B90
TP310H 531009 75 515 30 205 35 192 200 B90
TP310HCb | 531041 75 515 30 205 35 192 200 B90
TP310HCbN | 531042 95 655 43 295 30 256 E B100
TP310S 531008 75 515 30 205 35 192 200 B90
31272 65 450 29 200 35 217 - B95
TP316 $31600 75 515 30 205 35 192 200 B90
TP316H $31609 75 515 30 205 35 192 200 B90
TP316L 531603 70 485 25 170 35 192 200 B90O
TP316N 531651 80 550 35 240 35 192 200 B90
TP316LN 31653 75 515 30 205 35 192 200 B90
TP317 $31700 75 515 30 205 35 192 200 B90
TP317L $31703 75 515 30 205 35 192 200 B90
TP321 532100 75 515 30 205 35 192 200 B90
TP321H 532109 75 515 30 205 35 192 200 B90
TP347 34700 75 515 30 205 35 192 200 B90
TP347H 534709 75 515 30 205 35 192 200 B90
TP347LN 34751 75 515 30 205 35 192 200 B90
TP347HFG 80 550 30 205 35 192 200 B90
TP348 $34800 75 515 30 205 35 192 200 B90
TP348H 534809 75 515 30 205 35 192 200 B90
XM-15 538100 75 515 30 205 35 192 200 B90
XM-19 520910 100 690 55 380 35 250 265 C25
$30615 90 620 40 275 35 192 200 B90
530815 87 600 45 310 40 217 - B9S
531050 84 (789) | 580(5403 | 39 (379 | 270(2553) 25 217 B B95
533228 73 500 27 185 30 192 200 B9O
521500 78 540 33 230 35 192 200 B90
$31725 75 515 30 205 35 192 200 B90
$31726 80 550 35 240 35 192 200 B90
532615 80 550 32 220 25 192 200 B90
525700 78 540 35 240 50 192 200 B9O

Notes

1 Elongation for wall thickness t =54e in (8mm); For wall thickness t <5/e in (8mm): Elongation % = 32t +10.00 (= 1.25t + 10.00) for 18Cr-2Mo.
Calculated elongation values should be rounded to the nearest whole number,

2 Values if wall thickness t>0.25 in

3 No Vickers hardness provided.
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Stainless Steel - Tube

Tube Specifications - ASTM A249/A249M

g Welded austenitic steel boiler, superheater, heat exchanger and condenser tubes
Rr, This specification covers nominal wall thickness austenitic steel welded tubes for use as boiler, superheater,
< heat exchanger, condenser, or hygienic tubes. Minimum wall thickness tube may be also specified.
(<)}
<t
sV}
< Tensile and hardness requirements
=
(D e e e | eld e d J 5 2 Ho =
< 0 ardne
1 ade or 4D RB o
8 ksi MPa ksi MPa % scale/max
.g TP201 520100 95 655 38 260 35 B9S
@© TP202 520200 90 620 38 260 35 B9S
= TP304 530400 75 515 30 205 35 B90
i) TP304H S30409 75 515 30 205 35 B90
A TP304N 530451 80 550 35 240 35 B90
O TP304L 530403 70 485 25 170 35 B90
© TP304LN 530453 75 515 30 205 35 B90
Qo TP305 $30500 75 515 30 205 35 B90
= TP309Ch 530940 75 515 30 205 35 B90
I TP309H 530909 75 515 30 205 35 B90
g TP309HCh 530941 75 515 30 205 35 B90
= TP309S $30908 75 515 20 205 35 B90
(= TP310Ch 531040 75 515 30 205 35 B90
s TP310H 531009 75 515 30 205 35 B90
o TP310HCb S31041 75 515 30 205 35 B90
0 TP310S. 531008 75 515 30 205 35 B90
< TP316 $31600 75 515 30 205 35 B90
TP316H 531609 75 515 30 205 35 B90
TP316L 531603 70 485 25 170 35 B90
TP316N 531651 80 550 35 240 35 B90
TP316LN 531653 75 515 30 205 35 B90
TP317 $31700 75 515 30 205 35 B90
TP3A7L $31703 75 515 30 205 35 B90
TP321 532100 75 515 30 205 35 B90
TP321H 532109 75 515 30 205 35 B90
TP347 S34700 75 515 30 205 35 B90
TP347H S34709 75 515 30 205 35 B90
TP348 S34800 75 515 30 205 35 B90
TP348H 534809 75 515 30 205 35 B90
TPXM-15 538100 75 515 30 205 35 B90
TPXM-19 520910 100 690 55 380 35 c25
TPXM-29 $24000 100 690 55 380 35 B100
S30615 90 620 40 275 35 B95
531050 84 (781) 580 (540') 39 (371 270 (2551) 25 B9S
531254 94 650 44 300 35 B96
$30815 87 600 45 310 35 B95
S31725 75 515 30 205 35 B90
531726 80 550 35 240 35 B90
S24565 115 795 60 415 35 B100
533228 73 500 27 185 30 B90
530415 87 600 42 290 35 B96
532654 109 750 62 430 35 B100
NO8367 100 (957 690 (655 45 (459 310 (3109 30 B100
NO08904 71 490 31 215 35 B90
N08926 94 650 43 295 35 B100

Notes

1 Values if wall thickness t>0.25 in

2 Values if wall thickness t>0.187 in

- Refer to mandatory testing exceptions also.
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Stainless Steel - Tube

Tube Specifications - ASTM A269

Seamless and welded austenitic stainless steel tubing for general service

This specification covers nominal wall thickness austenitic stainless steel tubing for general corrosion
resisting and low or high temperature service.

Tolerances

© Cut Length. No tube may be shorter than specified. For tube <17z in (38.1mm) cut length may be up to /s in (3 mm)
longer than specified. For tube 21 in (38.1mm) cut length may be up to %4s in (4.8mm) longer than specified.
These tolerances are increased by /s in (3mm) for every 10 ft (3 m) over 24 ft (7.3 m), up to @ maximum tolerance
of 14 in (13mm).

Cross-sectional tolerances
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Outside Diameter Wall Thickness Variations in OD Variation in t
{OD) (t) Under Over Under Over
in mm in mm in mm in mm % %
<2 <12.7 All All 0.005 | 018 | 0.005 | 0.13 15 15
/2 to <12 12.7 to <38.1 >0.065 >1.6 0.005 | 013 | 0.005 | 0.13 10 10
/2 to <12 12.7 to <381 <0.065' <1.6 0.005 | 013 | 0.005 | 0.13 10 10
12 to <8/ 38.1to <88.9 =>0.095 224 0.010 | 0.25 | 0.010 | 0.25 10 10
12 to <3/ 38.1to <88.9 <0.095" <2.4 0.010 | 0.25 | 0.010 | 0.25 10 10
3'/2to <5 | 88.91to <139.7 >0.150 >3.8 0.015 | 0.38 | 0.015 | 0.38 10 10
3'2to <5 |88.91to <139.7 <0150 «3.8 0.015 | 0.38 | 0.015 | 0.38 10 10
5'/2to <8 1391 to £203.2 >0.150 >3.8 0.080 | 0.76 | 0.030 | 0.76 10 10
5'/2to <8 1391 to £203.2 <0150 <3.8' 0.080 | 0.76 | 0.030 | 0.76 10 10

Notes
1 Thin walled tubes. Therefore ovality tolerance increases, but mean OD at a cross section must be within permissible variation.

Finish

© Finish. Tubes to be pickled, free of scale. Where bright annealed, pickling is not necessary.
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