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INTERNATIONAL

Standard Specification for
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Seamless Carbon Steel Pipe for High-Temperature £

This standard i5 issued under the fixed designation A 106/A 106M; the number immediately following the designatic
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the yea
A superscript epsilon () indicates an editorial change since the last revision or reapproval.

This srandard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification” covers seamless carbon steel pipe for
high-temperature service (Note 1) in NPS % to NPS 48 [DN 6
to DN 1200] (Note 2) inclusive, with nominal (average) wall
thickness as given in ASME B 36.10M. It shall be permissible
to furnish pipe having other dimensions provided such pipe
complies with all other requirements of this specification. Pipe
ordered under this specification shall be suitable for bending,
flanging, and similar forming operations, and for welding.
When the steel is to be welded, it is presupposed that a welding
procedure suitable to the grade of steel and intended use or
service will be utilized.

Mote 1—It is suggested, consideration be given to possible graphitiza-
tion.
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2. Referenced Documents

2.1 ASTM Standards: *

A 530/A 530M Specification f
Specialized Carbon and Allo

E 213 Practice for Ultrasonic
and Tubing

E 309 Practice for Eddy-Curre
bular Products Using Magnet

E 381 Method of Macroetch
Blooms, and Forgings

E 570 Practice for Flux Leakaj
netic Steel Tubular Products

2.2 ASME Standard:

ASME B 36.10M Welded an

417


https://www.scribd.com/document/213441965/Fitting
https://www.scribd.com/book/163655503/Crush-It-Why-NOW-Is-the-Time-to-Cash-In-on-Your-Passion
https://www.scribd.com/document/367011058/ASME-B16-9-2007
https://www.scribd.com/book/339435234/IELTS-General-Writing-How-To-Write-8-Answers-For-The-IELTS-Exam
https://www.scribd.com/document/367934356/ASME-B16-25-2017-Buttwelding-Ends
https://www.scribd.com/book/220200477/Networking-All-in-One-For-Dummies
https://www.scribd.com/upload-document

9/23/2019 ASTM a106 | Pipe (Fluid Conveyance) | Mechanical Engineering
pr— S ‘ Search m @ { Sign In ] Join ]
Download 7 of10 Q_Search document pEe

ga as ral re
n ac e urf
y E de . .
L ; 3 o1
fol or in

Fittirigst method peripm. wegtions hvEhi143.00d7 angk 3 ceferhis

specification: v staadmad does not purport to addtangs déhab. ..

the safety comcerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

" This specification is under the jursdiction of Committee A0l on Steel,
Srainless Steel and Related Alloys and is the direct responsibility of Subcommittae
A01.09 on Carbon Steel Tubular Froducts,

Current edition approved Oct. 1, 2004, Published October 2004, Originally
gpproved in 1926, Last previous edition in 2004 as A T06/A 106M — D4a.

* For ASME Boiler and Pressurs Vessel Code applications see related Specifi-
cations SA-=106 in Section IT of that Code.

3k cAbsdnglisiop of the
l@ﬂ&%&fﬁégmwr@i gegl tf%

L= | fication:
3.1.1 Quantity (feet, metres, o

* For referenced ASTM standards, visit |
contact ASTM Customer Service at service(
Standards volume information, refer to the st
the ASTM wehsite.

* Available from American Society of M
International Headquarters, Three Park Ave,,

¥ Available from Standardization Docum
Section D, 700 Robbins Ave., Philadelphia,

* Available from Steel Structures Painti
Floor, Pittshurgh, PA 15222-4656,

%A Summary of Changes section appears at the end of this standard.
Copyright & ASTM Intemational, 100 Barr Harbor Drive, PO Box G700, West Conshohockan, PA 19428-2858, United States.
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3.1.2 Name of material (seamless carbon steel pipe),
3.1.3 Grade (Table 1),
) 3.1.4 Manufacture (hot-finished or cold-drawn),
3.1.5 Size (NPS [DN] and weight class or schedule number,
or both; outside diameter and nominal wall thickness; or inside
diameter and nominal wall thickness),

6. General Requiremenis

6.1 Material furnished to this
the applicable requirements of
cation A 530/A 530M unless ot

7. Chemical Composition
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4, Process

4.1 The steel shall be killed steel, with the primary melting
process being open-hearth, basic-oxygen, or electric-furnace,
possibly combined with separate degassing or refining. If
secondary melting, using electroslag remelting or vacuum-arc
remelting is subsequently employed, the heat shall be defined
as all of the ingots remelied from a single primary heat.

4.2 Steel cast in ingots or strand cast is permissible. When
steels of different grades are sequentially strand cast, identifi-
cation of the resultant transition material is required. The
producer shall remove the fransition material by any estab-
lished procedure that positively separates the grades.

4.3 For pipe NPS 1! [DN 40] and under, it shall be
permissible to furnish hot finished or cold drawn.

4.4 Unless otherwise specified, pipe NPS 2 [DN 50] and
over shall be furnished hot finished. When agreed upon
between the manufacturer and the purchaser, it is permissible
to furnish cold-drawn pipe.

5. Heat Treatment

5.1 Hot-finished pipe need not be heat treated. Cold-drawn
pipe shall be heat treated after the final cold draw pass at a
temperature of 1200 °F (650 °C) or higher.

TABLE 1 Chemical Requirements
Composition, %

Girade A Grade B Grade ©
Carbon, max” 0.25 0,30 0.35
Manganese 0.27-0.83 0.20-1.08 0,291,086
Phosphorus, max 0.035 0.035 0,035
Sulfur, max 0.035 0.035 0035
Silican, min 0.10 0.10 010
Chrome, max® 0.40 0.40 0.40
Capper, max? 0.40 0.40 Q.40
Molybdenum, max® 0.15 015 0,15
Mickel, max® 0.40 0.40 0,40
Vanadium, max® 0.08 n.08 0.08
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9. Product Analysis

9.1 At the request of the pur
from each lot (Note 3) of 400 1
each size up to, but not includin,
each lot of 200 lengths or fractic
[DN 150] and over, shall be made
finished pipe. The results of these
the purchaser or the purchase
conform to the requirements spe

9.2 If the analysis of one of t
not conform to the requireme
analyses shall be made on adc
original number from the sam
conform to requirements specifie

Mote 3—A lot shall consist of the
Sections @ and 21 of the same size and
of steel,

10. Tensile Requirements

10.1 The material shall confo;
tensile properties given in Table

11. Bending Requirements

11.1 For pipe NPS 2 [DN 50]
of pipe shall stand being bent
cylindrical mandrel, the diameter
outside diameter (as shown in Al
without developing cracks. When
pipe shall stand being bent co
cylindrical mandrel, the diameter
outside diameter (as shown in AS
without failure,

11.2 Subject to the approval
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Tensile strength, min, psi [MPa] 48 000 [330] 60 000 [415]
Yield strength, min, psl [MPa) 30 000 [205] 35 000 [240]
Longitu- Transverse Longliu- Transv
dinal dinal
Elongation in 2 In. (50 mm], min, %:
Basls minimum slongation transverse strip tests, and for all small 35 25 a0 16.
gizas testad in full section
When stapdard round 2-in. [B0-mm] gage length test specimen is 28 20 22 12
&
For longitudinal strip tests A
For transverse ship tests, a deduction for each Vie-In. [0.8-mm] 1.25 1.0

decrease in wall thickness below S4e in. [7.9 mm] from tha basic
minimum elengstion of the following percentage shall be made

A Thea minimum elangation in 2 in. [50 mm] shall be determined by the following equation:
e = 625 000A°% / U™?

for Sl units, and
e=1 9404° /0¥

for inch-pound units,

whare:

g = minimum elongation in 2 in. [50 mm], 9%, rounded o the nearast 0.5 %, . )

A = cross-sectional area of the tension test specimen, in.? [mm®], based upon specified outside diameter or nominal specime
reunded to the nearest 0.01 In. 2 [1 mm?]. (If the area thus calculated is equal to or greater than 0.75 in. = [500 mm&], the

be vsed.), and
U = specified tensile strength, psi [MFa).

the bend being 1 in. [25 mm], without cracking on the outside  shall be permissible for the full b
portion of the bent portion. with a nondestructive electric tes
11.3 For pipe whose diameter exceeds 25 in. [635 mm] and 13.3 Where specified in the
whose diameter to wall thickness ratio is 7.0 or less, the bend  permissible for pipe to be furnishe
test described in 11.2 shall be conducted instead of the . 4 without the nondestructive e

flattening test. this case, each length so furnishes
Nots 4—Diameter to wall thickness ratio = specified outside diameter/r’ ~ marking of the letters “NH.™ It
nominal wall thickness. meeting the requirements of 13.1

Example: For 28 in. [711 mm] diameter 5.000 in. [127 mm] thick pipe pipe without either the hydrosta
the dismeter to wall thickness ratin = 2845 = 5.6 [7T11/127 = 5.61. . . P .
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alternative or adchlil:rn to the hyd
each pipe shall be tested with a1

13. Hyvdrostatic Test accordance with Practice E 213, F
13.1 Except as allowed by 13.2, 13.3, and 13.4, each length  the marking of each length of pi

of pipe shall be subjected to the hydrostatic test without
leakage through the pipe wall.

the letters “NDE.” It is the intent
test to reject pipe with imperfect

13.2 As an alternative to the hydrostatic test at the optionof ~ equal to or greater than that

the manufacturer or where specified in the purchase order, it  calibration standard.

30
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14.2 Where the nondestructive electric test is performed, the

lengths shall be marked with the letters “NDE.” The certifica- NPS DN
tion, where required, shall state “Nondestructive Electric = % =15
Tested” and shall indicate which of the tests was applied. Also, A e * 153
,‘ the letters “NDE" shall be appended to the product specifica- >V =2 » 32 = 50
. tion number and material grade shown on the certification.
1 14.3 The following information is for the benefit of the user g gz
> 125

of this specification: =5

14,3.1 The reference standards defined in 14.4 through 14.6
are convenient standards for calibration of nondestructive
testing equipment. The dimensions of such standards are not to
be construed as the minimum sizes of imperfections detectable
by such equipment.

14.3.2 The ultrasonic testing referred to in this snacification

Related titles
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14.5.2 Transverse Tangential
file with a %-in. [6-mm] diame
milled tangential to the surface .
dinal axis of the pipe. The
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14.3.5 ThﬂNllj.-’dI'DSlaLlc fest referred to in Section IEIEM%TO
capability of finding defects of a size permitting the test fluid
to leak through the tube wall and may be either visually seen
or detected by a loss of pressure. Hydrostatic testing is not
necessarily capable of detecting very tight, through-the-wall
imperfections or imperfections that extend an appreciable
distance into the wall without complete penetration.

14.3.6 A purchaser interested in ascertaining the nature
(type, size, location, and orientation) of discontinuities that can
be detected in the specific applications of these examinations is
directed to discuss this with the manufacturer of the tubular
product.

14.4 For ultrasonic testing, the calibration reference notches
shall be, at the option of the producer, any one of the three
common notch shapes shown in Practice E 213, The depth of
notch shall not exceed 12%4 % of the specified wall thickness
of the pipe or 0.004 in. [0.1 mm], whichever is greater.

14.5 For eddy cwrent testing, the calibration pipe shall
contain, at the option of the producer, any one of the following
discontinuities to establish a minimum sensitivity level for
rejection:

14.5.1 Drilled Hole—The calibration pipe shall contain
depending upon the pipe diameter three holes spaced 120°
apart o1 four holes spaced 90° apart and sufficiently separated
longitndmally to ensure separately distinguishable responses.
The holes shall be drilled radially and cornpletely through the
pipe wall, care being taken to avoid distortion of the pipe while
drilling. Depending upon the pipe diameter the calibration pipe
shall contain the following hole:
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Bulwdibimg EHEL): oFHRies BRch e
wall thicknesses equal to and abc

outside notch shall be used. Notcl

% of the specified wall thickn
whichever is greater. Notch leng
mm], and the width shall not
diameter and inside diameter no
ciently apart to allow separatio
signals.

14.7 Pipe containing one or n
duce a signal equal to or greater th
calibration standard shall be rejec
signal shall be reexamined.

14.7.1 Test signals produced by
be identified, or produced by crack
shall result in rejection of the pj
retested. To be accepted, the pipe
cation test to which it was origin:
the remaining wall thickness is
permitted by this specification, Thy
may be reduced by the amount sc

14.7.2 Test signals produced by
those listed below may be evalu:
provisions of Section 18:

147.2.1 Dinges,

14.7.2.2 Straightener marks,

14.7.2.3 Cutting chips,

14.7.2.4 Scratches,

14.7.2.5 Steel die stamps,

14.7.2.6 Stop marks, or

917
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Rel

14.7.2.7 Pipe reducer ripple.

14.8 The test methods described in this section are not
necessarily capable of inspecting the end portion of pipes, a
condition referred to as “end effect.” The length of such end
effect shall be determined by the manufacturer and, when
specified in the purchase order, reported to the purchaser.

15. Nipples

15.1 Nipples shall be cut from pipe of the same dimensions
and quality described in this specification.

16. Dimensions, Mass, and Permissible Variations

16.1 Mass—The mass of any length of pipe shall not vary
more than 10 % over and 3.5 % under that specified. Unless
otherwise agreed upon between the manufacturer and the
purchaser, pipe in NPS 4 [DN 100] and smaller may be
weighed in convenient lots; pipe larger than NPS 4 [DN 100]
shall be weighed separately.

16.2 Diameter—The tolerances for diameter shall be in
accordance with the following:

16.2.1 Except for pipe ordered as special outside diameter
tolerance pipe or as inside diameter tolerance pipe, variations
in outside diameter shall not exceed those given in Table 3.

16.2.2 For pipe over 10 in. [250 mm] OD ordered as special
outside diameter tolerance pipe, the outside diameter shall not
vary more than 1 % over or 1 % under the specified outside
diameter.

16.2.3 For pipe over 10 in. [250 mm] ID ordered as inside
diameter tolerance pipe, the inside diameter shall not vary
more than 1 % over or I % under the specified inside diameter.

16.3 Thickness—The minimum wall thickness at any point
shall not be more than 12.5 % under the specified wall
thickness.

ated titles
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17.1.3 If definite lengths are
ordered in single random lengths
with 5 % 12 to 16 £t [3.7 to 4.8 m],
with a minimum average of 35 {
length of 22 ft [6.7 m] with 5%

18. Workmanship, Finish and A

18.1 The pipe manufacturer shi
ber of visual surface imperfect]
assurance that they have been pro
to depth. Exploration of all su
required but consideration should
exploring all surface imperfection
18.2.

18.2 Surface imperfections that
of the nominal wall thickness or
wall thickness shall be consider
defects shall be given one of the

18.2.1 The defect shall be ren
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18.2.4 Rejected.
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