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Jo Ovdering Information

A0 The inclusion ol the Tollowing, as required will describe
the desived maderial adequately. when ordered  under this
speaification:

3 E Quaniity (leet, metres, or number of lengths),

3.1.2 Name of material (seamless carbon steel pipe).

313 Grade (Table 1),

A4 Manufactre (hot-linished or cold-drawn),

315 Size (NPS [DN] and weight class or schedule number,

or balh; outside dimueter and nominal wall ickness; or inside
dinmeter and nominal wall thickness).

.16 Speekal outside dinmeter tolerance pipe (16.2.2),

1.7 Inside diameter olerance pipe, over 10 in. [250 mm)|
1D (16.2.3).

L& Lanpth (specific or random, Section 17),

3.1.9 Optional requirements (Section 9 and S1 to S8),

3310 Test veport required {Section on Certification of
Specitication ASIO/ASIOM),

3L Specification designation (A106 or ATO6M, includ-
ing year-date),

3112 End use of nuuerial,

3013 Hydrostatic test in accordance with Specification
ASIV/ASIOM or 13.3 of this specification, or NDE in accor-
dance with Section 14 of (his specification.

3114 Special requirements.

4. PProcess

4.1 The steel shall be killed sieel. with the primary melting
Process being open-heanth, basic-oxygen, or electric-furnace,
possibly  carnbined witli sepanite degassing or refining, IT
secandary melting, using electroslg remelting or vacuum-are
remelting is subsequently employed., the hent shall be defined
as all ol the ingals remelted from a single primary heat,

4.2 Steel cast in ingots or strund enst is permissible, Wihen
steels of dilferent grades are sequentially steand eust, identifi-
cation of the resultant transition material s required. The
producer shall remove the tansidon niaterial by uny estub-
fished procecure that positively sepaites the grndes.

TABLE 1 Chomical Requiromants

Camposiion, %
Grado A )

Grado B Grado C
Gortson, max 0.254 0.30% 0.35°
Manganore 027-083 0.28-1,06 0.28-1.06
Phosphotus, max 0.035 0.035 0.035
Sullul, max 0.035 0.035 0.035
Silicon, min 0,10 Q.10 0.10
Chromlum, max” 0.40 0.40 0.40
Cappor, mox© 0.40 0.40 040
Malybdonum, max® 0.186 015 0.15
Nickel, max¢’ 0.40 0.40 0.40
Vanadium, max® 0.08 0.08 0.08

* For oach reduction 6f 0.01 % bolow tho spocilad carbon maximum, an Incroase
of 0.06 % manganoso aboveo Iho opocifiod mox!imum will bo parmitted up 1o a
maximum of 1,35 %,

“nloas olherwiso spacihod by lhe purchneor, for ench soduction of 0 01 % bolow
ha sputifiod carbon maximum, i hwronso of 0,08 % manganose above lho
siRiclliod maximum will be pormiltod up to o anusimum of 1.85 %

¢ Thoge (lve elumunts combinod shall not oxcound 1 %.

b

4.3 For pipe NPS 12 [DN 40| and under, it shall be
permissible 1o furnish hot finished or cold diawn.

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

5. Heat Treatment

3.) Hot-finished pipe need not be heat treated. When hol-
finished pipe is heat trealed, it shall be heat treated at a
temperature of 1200 °F {650 “C) or higher,

5.2 Cold-drawn pipe shall be heat treated afier the final cold
draw pass at a temperawre of 1200 °F (650 °CJ or higher.

& General Reguirements

6.1 Materiul furnished to this specification shall conform 1o
the applicable requirements of the current gdition of Specili-
cation AS30/AS30M unless otherwise provided herein,

7. Chemical Compaosition

7.1 The steel shall conform to the requirements as (o
chemical compuosition preseribed in Table |,

8. Heat Analysis

8.1 An analysis of each heat of steel shall be made by the
steel munufacturer 0 determine the percentipes ol the ele-
ments specified in Section 7. 11 the sccondary meliing pro-
cesses of 5.1 are employed, the heat analysis shall be abtained
from one remelied ingot or the product of one remelted ingot
of each primary melt. The chemieal composition s
determined, or that determined [rom g product anilysis oade
by the manufacturer, il the latter has not manufactuedd the
steel, shall be reported to the purchaser or the purchaser's
representative, and shall conform 1o the requirements gpeeified
in Section 7.

9. Product Analysis

9.1 Al the request of the purchaser, analyses of 1wo pipes
from each ot (see 20.1) shall be made by the maoule tare
from the finished pipe. The results of these analyses shall be
reported to the purchaser or the purchaser's representative and
shall conform (o the requirements speeilied in Section 1.

9.2 11 the analysis of ane of the tests specilicd in 9.1 cloes
not conform to the requirements specified in Seetion 7.
analyses shull be mude on additional pipes of double  the
original number from the same lot, cach of which shall
conforni to requirements specified.

10. Tenslle Requirements

10.1 The material shall canform (o the requirements as (o
tensile properties given in Table 2,
11. Bending Reguirements

T4 For pipe NPS 2 [DN 50) and under, a suflicient lerageth
of pipe shall stund being bent cold through 90° wowsel «
eylindrical mundred, the dinmeter of which is twelve tmes the
outside diameter (as shown in ASME B 36, [OM) of the pipe.
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[. Scope*

1.1 This specification® covers seamless carbon steel pipe for
high-temperature scrvice (Nate 1) in NIPS Victo NPS 48 [DN 6
to DN 1200] (Note 2) inclusive, with nominal (average) wall
thickness as given in ASME 13 36, 1OM. It shall be permissible
fo- Tumish pipe having other dimensions provided such pipe
coniplies with all other requirements of this specification. Pipe
mderd under this specilication shall be suitable for bending,
Manging, and similae forming operations, wnd Tor welding.
When the steel is 1o be welded, it is presupposed that o welding
procedure sufhle to the grade of steel and intended use or
service will be utifized,

Nor I—Iuis suggested, consideration be given 1o possible graphitiza-
on,

Non: 2—The dimensionless designator NPS (nominal pipe size) [DN
tlineneter nominal)] has been substituted in this standard for such
tadigionul werms as “nominal dinmeter.” “size.” and “nominu) size.”

1.2 Supplementary requirements of an optional pature pre
provided for seamless pipe intended for use in applications
where a superior grade of pipe is required. These supplemen-
tary requirements call for additional tests o be made and when
desired shall be so stated in the order.

1.3 The values stated in cither SI units or inch-pound units
wre to be regarded separately as standard. The values stoted in
cich system may not be exact equivalents: therclore, cach
system shall be used independently of the other. Combining
values from the (wo systems may result in non-confamance
witl the standard,

1.4 The following precautionary caveat pertains only 1o the
test method portion, Scctions 11, 12, and 13 of this specifica-
tion: This stunduard does not purpart to address all of the sfety
coneerns, if any, associated with irs use. 1t is the responsibility
of the user of this standard 1o establish appropriate safery,
heatth. and envirommental praciices and determine the appli-
cability of regulatory limitations prior 10 use,

Uhis specification iy under the jurdsdiction of Committee AG un Steel,
Staindess Stee) und Relued Alloysund s the dircet respansibility of Subcammittee
A0 on Cabon Steel Tubulue Proxlucts,

Cupent edition approved May 1, 2009, Publishe! Muy 2009, Oviginlly
uppresved 1019260 L previous edition in 2008 as A UXFATOOM - 1R, DO
10 32UVADING_ADITGM-19.

* For ASME Boiler amd Prossure Vessel Cade applications see relawed Spxecifi-
G SAC 106 in Seetion 11 of iha Code.

LS This international standard was developed i acem
dance with imternationally vecognized principles on standard
ation cstablished in the Decision on Principles for the
Development of biternational Standurds, Guides and Recom-
mendations issued by the World Trade Ovganization Technical
Barriers 10 Trade (T87) Committee,

2. Referenced Documents

2.0 ASTM Standardy:’

AS3OIARIOM Specification for General Requirements for
Specialized Carbon und Alloy Steel Pipe

E213 Practice for Ultrasonic Testing of Metal Pipe and
Tubing

2309 Practice for 2ddy Current Examination of Steel Tubu-
lar Products Using Magnetic Saturation

E3B1 Mcthad of Macroeich Testing Steel Buwrs, Billes,
Blooms, and Forgings

ES70 Practice for Flux Leakage Examination of Ferromay-
netic Steel Tubular Producty

2.2 ASMIE Stemdard:

ASME B 36.10M Welded and Seamless Wrought Steel Pipe?

2.3 Military Standards:

MIL-STD-129  Macking for Shipment and Storage®

MIL-STD-163 Steel Mill Praducts, Preparation for Ship-
ment and Storage?

2.4 Federal Stundard:

Fed. Std. No. 123 Murking for Shipments (Civil Agencies)®

Fed. S, No. 183 Conlinaous 1dentification Marking of Iron
and Steel Praducts™

2.5 Other Standards:

SSPC-SP 6 Surfuce Preparation Specification No. 6"

CHor seterenoed ASTNE staodirds, visi the ASTN wabsite, ww s or
coftalt ARTM Custonier Service at service @ assnagy, For Amtred ftank of ANIN
Steemadgity volume infarmaion, eefer wohe stapdard™s ey pment .‘\'umlluu) g gin
the ANTM welwite

L Avnilable Mrom Amencan Soc icly af Mechamical Engineers (ASM1), ASMI-
latcennbional Headgawters, Twa Park Ave., Mow Yorh, NY 100 6-4900, hup st
WYL LI ang, .

* Available trom Stupdurdization Docpments Onder Desk. DODSSP, Rledy 4,
Section 1, 700 Kabluns Axve.. Phikadetyiiin, PA 1911 SO0R,

“Avalble from Society for Protective Coztines (S8, 460 2400 St 6th Floor,
Eillsburgh, PA 15222.4656, hup:/iw wavsspe.org,

*A Summiary of Chunges sectlon appears at the ¢nd of this standard
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1.3 The following information is fu the benefit of the usel
ul this specitication:

3T The reference stndards delined in 144 through 146
are convenient stdards for calibration of nondestructive
lesting equipment. The dimensions of sucl) standards are not 1o
be construed as the minimum sizes ol imperfections detectable
by sueh equipment.

14.3.2 The ultrasonic testing referred to in this specification
is cupable of detecting the presence and location of significant
ongitdinaly or circumferentially  oriemed imperfections;
however. different lechniques need o he cmployed for (he
detection of such differently origned imperfections. Ullrgsanic
testing i not necessarily capable of detecting shorl, deep
Hperfections.

14.3.3 The eddy current examination referenced in rhis
specitication hus the capability of deteeting significam
imperfections, especially of the short abrupt type.

L34 The Nus Teakage examination referced to in this
specification is eapable of detecting the presence and location
ol sipniticant longitudinally or transversely oriented imperfece-
tions; however, different lechniques need 1o be employed for
the deteetion of such dilferently oriented imperiections,

[4.3.5 The hydrostatic test referred 1o in Section 13 has the
capability ol finding defecls of a size permitting the test fuic
to leak through the wbe wall and may be cither visually seen
o deleeled by o loss of pressure. Hydrostatic lesting is not
necessurily capable of detecting very tight, through-the-wal]
imperfections or imperfeetions that extend an appreciuble
distanee into the wall withoul complete penetration,

3.6 A purchaser interested n ascertalning the nature
(ype. size, location, and orientation) of discontinuities (hat cun
be detected in the specific applications of these examinations is
directed (o diseuss this with the manufucturer of the tubulur
produet,

14.4 Tor ultrasonic testing, the calibration reference notches
shall be, at the option of the producer, any onc of the three
common noteh shapes shown in Practice E213. The depth of
noteh shall nos exceed 12V % of the specilied wall thickness of
the pipe or 0.004 jn, (0.1 i, whichever is greater,

J4.5 Far eddy current testing, the calibvation pipe shalf
contnin, al the opion of the producer, wny one of the following
discontinuities 1 estublish o miniin sensilivity level for
rejection:

.50 Drilted  Hole—The calibeation pipe shall conain
depending upon the pipe dinmeter (hee holes spaced 120¢
Apart or foar holey spuced 9()° fpart and sufliciently separuted
lonpitudinally 0 ensupe separately distinguishable responses.
The holes shall be drifled radinlly and completely through (he
pipe wall, care being (aken o avold distortion of the pipe while
drilling, Depending upon the pipe dinmeter the calibration pipe
shall contain the following hole;

NPS . L Dinmigtay of Diillagt Hote -
A BT 000 (Tmm)

S I 15~ 02 0.055 in [1.4 mm)

o » 32 = 50 0.071 in. (1.8 mm)

B W0 > 50 - 12) QQU7 i (2.2 mm)

~h > 194 01080 (2.7 mm)

1452 Transverse Tangential Noteh Using a round 1ool
lile with a Vi, |6 mm] diameter, @ noteh shall be ftled o

milled tangential w the surface and transverse 1o the lengit-
dimal axis of the pipe. The notch shall have a depth not
exceeding 12 V4 % of the specificd wall thickness of the pipe or
0.004 in. 0.1 mm), whichever i1s greater,

14.53 Longitudinal Norch—A noteh 0,03 in. {0.8 mmJ or
less in width shall be machined in a radial plane parallel o the
tube wxis on the outside surface of the pipe, to have a depth not
exceeding 12 Ve % of the specified wall thickness of the tube or
0004 m. [0.1 min], whichever is greater. The length of the
notch shall be compatible with the lesting method,

14.54 Compatibiiity—The discontinuity in the calibration
pipe shall be computible with the tesling equipment and the
method being used.

14.6 For flux leakage (esting, the longitudinal calibration
reference notches shall be straight-sided notehes machined in a
raclial planc paraliel 1o the pipe axis. For wall thicknesses under
e in. [12.7 num), outside and inside notelies shill be used: for
wall thicknesses equal to and above 1 in. [12.7 mm], only an
owside notch shall be used. Noich depth shall not exceed
122 % of the specified wall thickness, or 0.004 in, 10.1 mm],
whichever is greater. Notch length shall not exceed 1 in. [25
mim], and the widih shall not exceed the depth. Qutside
diameter and inside diameter notches shall be located sulli-
ciently apart to allow separution and identification of the
signals,

14.7 Pipe containing one or more imperfections that pro-
duee a signal equal (o or greater than (he signal produced by the
calibration stundard shall be rejected or the gren prodicimg the
signal shall be reexamined. :

14.7.1 Test signals produced by imperfections which cannot
he identilied, or praduced by cracks or crack-like imperfections
shall result in rejection of the pipe, unless it is ropaired  und
retested. To be accepted, the pipe must puss the same specili-
cution test 10 which il wis originally subjected, provided thul
the remainlng wall (hickness is not decreased below  thi
permitted by this specification. The OD al the peintof grinding
may be reduced by the amoun! so reduced.

14.7.2 "Test signals produced by visual imperfections such as
those listed below may be evaluated in accortdance with the
provisions of Sectlon [§:

14.7.2.1 Dinges,

14.7.2,2 Straightener marks,

14.7.2.3 Culting chips,

14.7.2.4 Scraiches,

14.7.2.5 Steel die stamps,

14.7.2.6 Stop marks, or

14.7.2.7 Pipe reducer ripple.

14.8 The test methods deseribed n (his seetion are vl
neeessurily capable of inspeeting the end portion of pipes. @
condition referred (0 as “wnd ¢lect.” The length of such end
clleet shall be delermined by the manufacturer and, when
speeified in the purchase order, reported (o the purchaser.,

15, Nipples

15.1 Nipples shall be cut fron pipe of the same dimensiprs
and quality deseribed in this specification,
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TABLE 2 Tenslie Roqulromanis

Ty sike strengih, mun, ps) (M|
Yndd suongih, nm, pai (M)

Grada A

4B 000 [330)
40 000 [205]

Gienndn [

60 000 [11%)
35000 [40)

Coiveles €

00 GO0 Japh)
A0 000 {276)

ILangitn Trimsvirsn L ongitu- Trnsveesn | onqiitn Tenvarae
Wil il thran|
Elongation in 2 i [50 mn|, min, %

Rasic minimum alongaton tmnsvarse stp losls, and for al smull 5] 25 4] 1064 an 16 5
3izas lostod in Jull section

Wehen standard round 2-tn [50-mm] gangae longih tast KPOCAMEN L 0 2t ?” 12 20 4
uied

For longiludinal sirip tosts > .

I-or Iransversa siedp lasts, a doduction lor ench 'Ae-In. [0.8-mm) 1.25 100 100

dicrease in wall lhicknoss balow Y in. [7.9 mm] from tho basic
minlmum efongation o! the loflowing porcaniago shall bo made

“Tho minimum alongation in 2 1n. [50 mm) shall ba dolarminad by thn lallowing equntion:

0 - G2G000A"7r UM

tut wrech-pound units. and

a - 1D40A Y R0

for S1 uni's,

whore:
e = minimum slongation in 2 In. (S0 mm|, %, rounded to he nanrest 0.5 %,

A = cron-soctional aean of the tonsion lost spacimen, in? [mm?], bngsnd upon spocitind oulslde diamatar or nominal epecman widih and spacitind wall thicknoss
tounded 10 the naaragt 0.01 in2 [1 mm?). {If tho aren thus colculalod Is 0qual 1o or groater than 0.75 in* {500 mm?], then the valuo 075 in ¥ [500 mm-)

shall bo used.}, ond
apacitiad tensile steangth, psi (MPa].

withiont developing eracks. When ordered for elose coiling, the
pipe shall stand being bent cold through 180° around o
eylindncal mandrel, the dinmeter of which is eight times the
ontside diameter (as shown in ASME B 36.10M) of the pipe.
withiom Tailure,

1'1.2 Tor pipe whose diameter exceeds 25 in. [635 mm] and
whose diameter to wall thickness ratio, where the diametes 1o
wall thickness ratio is the specified ouside diameter divided by
the nominal wall thickness, is 7.0 or less. the bend test shall be
conducted. The bend test specimens shall be bent al room
temperature through 180° with the inside diameter of the bend

being | in. [25 mm] without cracking on the outside portion af

the bent portion.

Example: For 28 in. [711 mm] diameter 5.000 in. [127 mm|
thick pipe the diameter o wall thickness ratio = 28/5 = 5.6
(7114127 = 5.6].

12. Flattening Tests

12.1 Although testing is not required, pipe shall be capable
ol meeting the flattening test requirements of Supplementary
Requirement 83. il ested.

13. Hydrostatic Test

[3.1 Lxeept as allowed by 13.2, 13.3, and 13.4, each length
ol pipe shatl be subjected o the hydrostatic test without
leakage through the pipe wall.

132 Asanalternative (o the hydrostatic west at the option of

the manulacturer or where specificd in the purchase order, it
shall be permissible for the full body of cach pipe 10 be tested
with a nondestructive electric test deseribed in Section 14.

(3.3 Where specified in the purchase order, it shall be
permissible for pipe to be furnished without the hydrostatic test
amnd without the nondestructive clectric test in Section 14 in

this case, euch Jength xo furnished shall include 1he mandatory
marking of the lerters “NEL” IV shall be permissible for pipe
meeting the requirements of 13.1 or 13.2 10 be furnished where
pipe without either the hydrostatic or nondestructive eleciric
test has been specified inthe purchase order; in this ense, such
pipe need not be aiarked with the fevers “NH.” Pipe that has
failed cither the hydrostatic test of 13.1 or the nondestructive
clectric test of 13.2 shall not be fumished as *NH™ pipe.

134 Where the hydrostatic lest and the nondestructive
cleetric test are omitted and the lenpths marked with the letiers
“NH," the certificntion, where required, shall clearly state *Nol
Hydrostatically Tested,” and the lettes “NI™ shall be ap-
pended (o the product specilication number and material grade
shown on the certification.

14. Nondestructive Electric Test

(4.1 As an aliernative 10 the hydrostatic test a the option of
the manulacturer or where specified in the purchase order as
alternative or addition (o the hydrosttic test, the full hody of
cich pipe shall be tested with a nondestructive electric test in
accordance with Practice E213, E309, or E570, In such cases,
the marking of each length of pipe so furnished shall include
the letters “NDE." It is the intent of this nondestructive electric
test to reject pipe with imperfections that produce test signals
equal to or greater than that produced by the applicable
ealibration standard.

14.2 Where the nondestructive electric test is perlormed, the
lengths shall be marked with the letters “NDE.” The
certification, where required, shall state “Nondestructive Elee-
tric Tested” and shall indicate which of the tests was applied.
Also, the letters "NDE" shall be uppended 10 the product
specification mumber and naterial grade shown on the cenin-
cation.
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1OV NES D2 [DN 0] and Smaller - Al walls shall be
cither plaio-ciul sqoare cut, or pladn-cnd beveted at the aption
af the manuiaciwrer.

1912 NPS 2 [DN 50 and Larger—Walls through extra
strong weights, shall be plain-cnd-beveled,

1913 NPLS 2 [DN 501 anrd Lerger-- Walls over extra strong
weights, shall be plain-end square cu,

19.2 Plain-cad beveled pipe shall be plain-end pipe having
a bevel angle of 30°, +5° or - 0°, as meusured from a ling
driwn perpendiculur 1o the axis of the pipe with a rool Fuce of
e Yaeing [1.0 £ 0.8 mm). Other bevel angles may be
specified by agreement between the purchaser and the manu-
lacturer.

20 Sampling

20.1 For praduct analysis (see 9.1) and tensile (ests (see
210 otis the number ol leagths of the sume size and wall
thickness fron any one heat of steel; of 400 lengths or fraction
thereol, of each size up Lo, but not including, NPS 6 [DN 150];
and of 200 lengths or fraction thereof of each size NPS 6 {DN
1501 and over.

20.2 For bend tests (see 21.2), a lot is the number of lengths
of the sume size and wall thickness from uny one heat of steel
ol 400 fenpths or fraction thereof, of ench size.

’

20.3 Tor flatening tests, a lotis the number of lengths of the
same size and wall thickness from any one heat of sieel, of 400
lengtlss ar fraction thereot of aiel size over NPS 2 [DN S0), up
o bt not ineluding NPS 6 DN 1501, and of 200 lengths or
fravtion thereol, of cich size NPS 6 JDN 1501 undd over.

21, Number of ‘lests

21.1 The tensile requirements specificd in Section 10 shall
be determined on one length of pipe from each lot (sce 20. 1),

21,2 Tor pipe NPS 2 [DN 50| and under. the bend test
specified in 1L E shall be made on one pipe from cach lot (see
20.2). The bend test, where used as required by 11.2, shall be
maude on one end of 5 % of the pipe from cach lot, For small
lots, at least one pipe shall be tested.

213 011 any test specimen shows flaws or delectve
machining, it shall be permissible to discard it and substituie
another test specimen,

22, Retests

22,1 11 the pereentage of clongation of any lension fest
specimen is Tess than that given in Table 1 and any purt of the
fracture is more than ¥ in. 119 mm] from the center of the
piuge length of a 2-in. 150-mm] specimen as indicated by
seribe sevatehes marked on the specimen elore Lesting, & retest
shall he nllosved. 100 specimen breuks in an inside or oulside
surface faw, woretest shall be wlowed.

23, Test Specimens and Test Methods
23100 NPS B [DN 200] and larger, specimens cul either
ongitudinally or transversely shall be neceptable for the

tension test. On sizes smller than NEPS 8 [DN 200], the
longitadinal west only shull e nsed,

23.2 When round tension test specimens are used for pipe
willl thicknesses over 1.0/ in. [25.4 mm], the mid-lengih of the
longitudinal axis of such test specimens shall be from a
location midway between the inside and outside surfaces of the
pipe.

23.3 Test speciinens for the bend test specified in Scction |1
and for the flattening tests shall consist of sections cut from a
pipe. Specimens for flattening tests shall be smooth on the ends
and free from burrs, except when made on crop ends.

23.4 Test specimens for the bend test specilied in 11.2 shall
be cut from one end of the pipe and, unless otherwise specificd,
shall be taken in o transverse direction. One test specinen shall
be taken as close to the outer surface as possible and another
from us close 1o the inner surface as possible. The specimens
shall be cither V2 by Y2 in. [12,5 by 12.5 mimi] in sectionor 1 by
Y2 in. |25 by 12.5 min] in section with the corners rounded o
a radius not over Yo in. [1.6 mm] and need not exceed 6 in,
[ 150 mm] in length. The side of the samples placed in tension
during the bend shall be the side closest to the inner and outer
surface of the pipe respectively.

23.5 All routine check tests shall be made at room temperu-
wre.

23.6 All tests shall be performed afier the beat treatments
permitted by 5.1 or required by 5.2.

24. Cerdfication

24.1 In the reguired test report(s), in addition 1o the require-
ments of Specification AS30/AS30M, the producer or supplicr
shall furaish to the purchuser a chemical analysis report for the
clements specified in Table 1.

25. Product Marking

25.1 In addition to the marking prescribed in Specification
AS3O/AS30M, (he marking shall include heat number, the
information as per Table 4, an additional symbol “S” if one or
more of the supplementary requirements apply: the lengih, OD
I %, 1f ordered ws special outside diameter tolerance pipe: 11
I G, i ordered as special inside dinmeter wlerance pipes the
schedule number, weight class, or noming wall thickness: and,
for sizes larger than NPS 4 [DN 100], the weight. Length shall
be marked In feet and tenths of a foot [metres 1o two decimal
places], depending on the units 1o which the material was
ordered, or other marking subject o agreement. For sizes NPS
1V, 14, |, and % [DN 40, 32, 25, and 20], cach lengih sholl
be marked as prescribed in Specification AS30/ASIOM. These
sizes shull be bundied in aceordance with standard mill practice
and the total bundle footuge marked on the bupdie figes
individual lengths of pipe need not be marked with Lo tage.
For sizes less than NPS ¥4 (DN 20, all the required mirkc ings
shall be on the bundle tag or on euch length of pipe and shall

TABLE 4 Marklng

Hydro NQOE Marking
Yos No Tost Prossuse
No Yas NDE
No No NH
Yoo Yos Tost Presoure/NDE
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16. Dimensions, Muss, nnd Pesmissible Variations

Tl Muss "The mass ol any lengih of pipe <hall not vy
more than 10 % over amd 3.5 % under that specitied. Unless
olheiwise agreed opon between e manubactrer and the
prrchuser, pipe e NPS 4 DN 100] and stller may he
weighed in convenient lots; pipe larger than NiP§ 4 [N 100]
shadl be weighed separately.

162 Diometer—Except as provided for thin-wall pipe in
paragraph 12,2 of Specification ASI/ASIOM, the tolerances
for diameter shall be in accordunce with the following:

1621 Except for pipe ordered as specinl owside dinmetes
tolesauee pipe or as inside dinmeter wlernee pipe, variitions
in oulside diameter shall not exeeed those given in Table 2

16.2.2 Farpipe over 1) in. (250 mm] OD ordered as specinl
outside diameter tolerange pipe, the owside dinmeter shall not
ry more than 1 % over or 1 % under the specified outsicde
dizmeter.

16.2.3 Tor pipe aver 10 in. [250 mm] 1D ordered as inside
diameter loleranee pipe, the inside dinmeter shall not vary
more than | % over or | % under the specified insicle diameter.

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

17. Lengths

17.1 Pipe lengths shali be in accordance with the lollowing
regular prictice:

17.L1 The lengths required shall be specified in the order,
ind

I7.0.2 No jointers are permitied unless otherwise speeificd.

1703 10 definite lengths are not required, pipe may be
ordered in single random lengths or in double random fengths
meeting the following requirements;

17.1.3.1 Single random lengths shall be 16 to 22 1 [4.8 0
6.7 m] in length, except that 5 % shall be permited (o be less
than 16 10 [4.8 m] and none shall be less than 12 11 13.7 m|.

17.1.3.2 Double random lengths shall have a minimum
average length of 35 ft [10.7 m} and shall have a minimum
length of 22 11[6.7 m|, except that 5 % shall be permilted 1o be
less than 22 {1 [6.7 m} and none shall be less than 16 1t 4.8 m]).

TABLE 3 Varlations In Outside Diameter

Penmissible Variations in
Outsldo Diamatar

NPS [DN Designator)

Ovear Undar

in mm In. mm
Yilo 1% [610 40), incl Ve (0.015) 04 Vo (0.015) 04
Over 14104 (40 1o e (0.031) 0.8 Yaz (0.031) 080
100}, Inci
Over 4 10 8 [100 to Via (0.062) 16 Y (0.031) 08
200]. Incl
Over 8 10 18 {200 (o %4z (0.083) 24 Yaz (0.031) 0.8
450, frict
Qver 18 1o 26 [450 10 5 {0.125) 3.2 ‘A2 (0.031) 0.8
650]. incl
Ovor 2610 34 [650 10 %42 {0.156) 4.0 a2 (0.031) 08
850), inct
Over 34 10 48 (850 10 V¢ (0.187) 4.8 Y2 (0.031) 08
1200), inci

U

(8. Workmunship, Finish and Appearance

I e pipe manufacturer shall esplone s sollicient oo
her of visual surlace imperfections 1o provide reasonahle
assuranee that they have been properly evaluated with respect
o depth. Exploration of all surliice imperfections is na
tequired but consideration should be piven (o the necessity ol
exploring all surface imperfections to assure complinnce with

18.2.

18.2 Surfuce imperfections that pencirate more than 120 4
ol the nominal wall thickness or encroach on the minimun
wall thickness shall be considered deleuts, Pipe with sueh
defects shall be given one of the following dispositions:

18.2.1 The defect shall be removed by prinding. provided
that the remaining wall thickness is within the limits specified
in 16.3,

18.2.2 Repaired in wccordance with the repair welding
provisions of 18,0,

18.2.3 The section af pipe containing the detect niy be cut
ofl within the limits of requirements on length,

18.2.4 Rejected,

18.3 To provide n workmanlike finish ind basis tor evaly-
aling conformance with 1R.2 the pipe manufucturer shall
remove by grinding the foltowing noninjurious imperfections:

18.3.1 Mechunieal marks and abrasions—such us cable
marks, dinges, guide marks, roll marks, ball seralches, scores,
and die marks-——and pits, any of which impertections e
deeper than Yo in. {1.6 mm].

18.3.2 Visual imperfections commonly referred (o as scaby,
seams, lups, tears, or slivers found by explorntion in accor-
dance with 18.1 10 be deeper than 5 % of the nominal wall
thickness,

18.4 At the purchaser’s discretion, pipe shall be subjceted 1o
rejection if surface imperfections acceptable under 18.2 are not
scattered, but appear over a large arca in cxcess of whal is
considered o workmanlike finish. Disposition of such pipe shall
be o matter of agreement between the manufacturer and the
purchaser.

18.5 When imperfections or defects are removed by
grinding, a smoath curved surface shaull be maintained, and the
wall thickness shall not be decreased below that permitied by
this specification, The outside diameter at the point of grinding
is permitted 10 be reduced by the amount so removed,

18.5.1 Wall thickness measurements shall be made with a
mechanical caliper or with a properly calibrated nondestructive
testing device of appropriate accuracy. In case of dispute, the
measurement determined by usc of the mechanical caliper shal)
govern.

18.6 Weld repair shall be permitied only subject (o the
approvil of the purchaser and in accordance with Specification

AS30/AS30OM.

18.7 The finished pipe shall be reasonably straipht.

19. End Finish

19.1 The Pipe shall be furnished 10 the following practice,
unless otherwise specified,
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aisd rewsanablyuilonn o material dree from Wrious
Brinavions, cracks, and simir objectiomable defects, 1 ihis
supplementary requirenient is specilied. the number of tests per
pipe fequired shall wlso be spectlied. 11 a speeimen irom any
fengtin shows objectivnuble defeets, ihe tengih shall be rejected,
stbject 1w removal of the defective end apd subsequent retests
icheatng the remminder of the

rcasonably uniform material.,

length w0 be soupd el

86, Carbon Equivatent
S6.1 The steel shall conform to a carbon equivadent (CE) of

050 maximum as determined by the following, formiula:

GMu o NG B Moa Gy
il hi

p % Al”* I/'\; (‘“
4 % t =
! i ( s

56.2 A lower CE maximum may be agreed upon between
the purchuser and the producer.

S0.3 The CE shall be reported on the st yeport,
S7. Heat Treated Test Specimens

ST Avhe request of the purchiaser, orte weusile test shall be
performed by the manafacturer on a test specimen from cach
hear of steel furnished which has been cither stress relieved at
25071 or normalized at 1650°F, as specified by the porchuser,
Other Stress reliel o annealing tlerperatures, as approptiate 1o
the amalysis, may be specilied by agreement between the
purchaser and the manulaciuver, The results of this fest shall
meet the requitements of “Table |,

S8, Internal Cleanliness—Government Orvders

S8 The internal surlace of hot finishied ferritie steel pipe
and tabe shall b manalaetured 0 a free of seale condition
cquivalent o the visual standard listed in $SPC-81P6. € saning

shall be performed in accordance with a writlen procedure that
hus heen shown o be effective. This procedure shall be
available for audit.

S9. Requirements for Carbon Steel Pipe for Hydrofluoric
Acid Alkylation Service

59.1 The curbon equivalent (CE), based upon heat analysis.
shall not exceed (143 % il the specified wall thickness is equal
to or fess than 1 in. [25.4 mm] or 0.45 % il the specified wall
thickness is greater than | in. [25.4 mm].

59.2 The carbon equivalent (CE) shall be determined using
the Tollowing formula:

CE =C + Mn/6 + (Cr + Mo + V)Y/S + (Nj + Cuy/1s

$9.3 Based upon heat analysis in mass percent, the vani-
dium content shall not exceed 0.02 %. the niobium content
shall not exceed 0.02 %, and the sum of the vanadium and
niobium contents shalt not exceed 0.03 %.

59.4 Based upon heat analysis in mass pereent, the sum ol
the nickel and copper contents shall not exceed 0.15 .

39.5 Based upon heat analysis in mass percent, the carbon
content shall not be less than 0.18 %,

59.6 Welding consumables of 1epair welds shall be of low
hydrogen type, EGOXX electrades shall not be used and the
resultant weld chemical composition shall meet the chemzical
composition requirements specitied for the pipe.

$9.7 The designation *HE” shall be stamped or marked on
cuch pipe to signify that the pipe complics with this supple-
mentary requirement.

SUMMARY OF CHANGES

Committce AOT has identified the location of se

(1) Clarified the requirement for  test report in 24, 1.

lected changes 1o this specification since the last jssue
ATGO/AVOOM - 18, that may impact the use of this specilication, (Approved May 1, 2019)

!

Committee AOT has identificd the location of seleeted changes 1o this specification since the last issuc,
ALOO/ATOOM — IS, that may impact the use of thiy specitication. (Approved May |, 2018)

(1) Corrected section reference from 112 10 12.2 in 16.2.
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ine lude the total footage; individil lenpiis of prpwe need not he
meerked with footage. 10 nor marked on e bandle g, all
reeg wired marking shall be on each gl

252 When pipe seetions e enl into shaorier lengths by
sulrscguent processor lor resale os maderial, the processor shal!
tanaster complete identilyimg informution, mctading the nuine
up Dwind of the manufacturer 1o cach pnmarked o lesirth, o
1o el s securely attached to bundles of unmndked sl
dinnrneter pipe. The same material designation shall be included
with the information ansfened, and the processor’s name.
tradlemark, ar brand shall be added.

253 Bar Coding 1o addition (o the reguirements i 2S5 |
andd 252, bar coting is neeephithle as a supplementary identi-
fication method, The purchaser may specily in the order o
spectthe bar coding sysiem 1o be used,

20, Government Procurement

26.1 When specified in the contract, material shall be
preserved, packuged, and packed in accordance with the

requineraents of ML STD 163 The appheable fevels shall be
as spectficd i the comraet. Marking for the shipient ol such
material shall be inawecordanee with Fed, Swd No 123 for ol
apencies and MIL-STD-129 o Fed . Std. Noo 18201 continuon,
nurking is requited Tor nulitay apencics

26.2 Inspection--Unless atherwise specilied in the contiet
the producer is responsible for the perlonuaee of ol mspec
tomw and test requirements specificd herein, Eaceptas athenwg
specified in the contract, 1he producer shall e his cwi, or any
other suitable fueilifics Tor the performimes ol (he MSPeCtion
and test requirements specificd hereins, unless disapproved In
the purchaser. The putchaser shall lave (e ppht pettorn
any ol the mspeetions and 1ests set Torth in this specthicnfon
where such inspeetions are deemed DCLCCSSUTY o ensune th the
material conforms to the prescribed requirements

27. Keywords

27,1 carbon steel pipe; seamless sieel pipe: steel pipe

SUPPLEMENTARY REQUIREMENTS

One or more of the following supplementary requirements shall apply only when specified in the
purchase vrder, The purchaser may specify & dificrent frequency of west or analysis than is provided
in the supplementary requirement. Subjeet (o agreement between the parchaser and muanufacturer,
retest and retreatment provisions of these supplementary requirements may also be modified.

S1. Product Analysis

St Product analysis shall be made on cach length of pipe.
Individual lengths failing 10 conform to the chemical COMpe-
sition requirements shall be rejected,

S2. Transverse Tension Test

S2.1 A transverse tension test shall be made on o specimen
from one end or both ends of each pipe NPS 8 [DN 200} nnd
over. Il this supplementary requirement is specified, the num-
ber of tests per pipe shall also be specified, If a specimen from
any length fails to meet the required tensile properties (tensile,
yicld. and elongation), that length shall be rejected subjeet to
retreatment in accordance with Specification AS30/AS30M and
sutisfactory retest.

S3. Flattening Test, Standard

§3.1 For pipe over NPS 2 {DN 50}, a scction of pipe nat dess
than 2%z in. [63.5 mm] in length shall be flatened cold hetween
parallel plates until the opposite walls of the pipe meet.
Flanening tests shall be in necordanee with Specification
ASIO/ASIOM, except that in the formula used to calculate the
“11" value, the following “c” conslauts shall be used:

0.08 Tor Grade A

0.07 for Grades B and C

$3.2 When low D-1o-f ratio tubulars are tested, because the
strain imposed due to geometry is unreasonably high on the
inside surface at the six and twelve o'clock locations, cracks 1
these locations shall not be cause for rejection if (he H-to-1 ratio
is Jess than ten,

53.3 The flatiening test shall be made on one length of pipx
from each 1ot of 400 lengths or fraction thereol of ench size
over NPS 2 [IDN 50], up (o but not including NPS 6 {DN §50)),
and from cach lot of 200 lengths or fraction thereof, of eneh
size NPS 6 [DN 150] and over.

834 Should a crop end of u finished pipe fail in (he
flattening test, one retest is permitted to be made from (e
failed end. Pipe shall be normalized cither belore or after the
first test, but pipe shall be subjected 10 only two normalizing
treatiments,

S4. Flattening Test, Enhanced
S4.1 The Ratening test of Specification A530/AS30M shall

be made on aspecimen rom one end o both ends of cach pipe.
Crop ends may be vsed, 11 (his supplementary requicement i
specilied, the number of tests per pipe shall also be specified.
ITa specimen from any length fails beeause of luek of ductility
prior to satistactory completion of the first xlep of the fattening
test requirement, that pipe shall he rejected subject 1o retrent
ment in accordance with Specification A530/AS30M  und
satisfactory retest. 11 specimen from any lenpth of pipe fails
because of w lack of soundness, that length shall be rejeeted.
unless subsequent retesting indieates thnt the remaining length
is sound.

S5. Metal Structure and Etching Test

S55.1 The steel shall be homogeneous as shown by etching
tests conducted in accordance with the appropriate seetions of
Method E381. Etching tests shall be made on a cross section
from one end or both ends of cach pipe and shall show sound



