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SPECIFICATION FOR SEAMLESS FERRIITIC
ALLOY-STEEL PIPE FOR HIGH-TEMPERATURE SERVICE
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(ldentical with ASTM Specification A335 /A335M-06 except for the addition of hardness requiremants
for P23 and P911 in 9.3 and 14.2.1, and the correction of the UNS numbers bor P and PR1.)
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2013 SECTICN 1L, PART A

SPECIFICATION FOR SEAMLESS FERRITIC ALLOY-
STEEL PIPE FOR HIGH-TEMPERATURE SERVICE

XS

&

5A-335/85A-335M

{Ildemtical with ASTM Specificmion A 223304 5558106 except for the sddition of hordness requirensents for P23 aed P9I s 9.5 and 14.2.1, and
the cormection of the UMS numbers for B2 and P90L)

1. Scope

11 This specification covers semminal wall and mim-
mim wall seamless ferntic alkoy-steel pape inlended for
hgh-temperaire service, Pipe ordered wookas specification
shall be switable for bending, Aanging (vanstoming)y, and
similar fosming operations, amd for fusion welding. Selec-
tion will depend upon design, service comditions, mechani-

cal properties., and high-temperature characteristics.

1.2 Several grades of ferritic steels (see Mote 1) ane
covered. Their compositions are given in Takle 1.

WOITE 1 — Ferriic stesls i s specifeation s defmed s - sl
imeredise-alloy sieels comsning up o amd inclialing 1% chromim

1.3 & |.|.|:l|r| eimneniary re|.| Warerments Eﬁ] 1o 5 '” ol an
1:l|:l'l:||.||‘|u| Al are |1rLW:||JE|.|.T|1E:iE hu||-|r|u'|l'|z||'|ur'_-.' r|=n|.|ui'rE-
ments call for additional teses o be made, and when desined,
shall be so stated in the order together with the number of
such teats required.

14 The values stated ineither inch-pound units or 51
wikits are 1o be regarded separately as standard. Within the
text, the 51 units are shown in brackets. The values seated
in exch system are ot exact equivalents, therefose, each
syatem must be used independently of the other. Combining
values from the tao systems may result in nenconformance
with the specification. The inch-pound units shall apply
unless the “M™ designation of this specification is specified
in the order.

HOTE I — The dimensionles designsor MPS (nomisal pipe sizel has
teen subetiiuied in this standerd For such meditional ienes as “nomanal
chameier.” “sre” and “moeningl see”

L Referenced Documents
21 ASTH Seendlards:
A G A SN Specification for General Reguiremenis

for Alloy amd Stainless Sieel Pipe

60

E 213 Practice for Ulirasonic Examination of Metal Pipe
amdd Tubing

E 3 Practice for Eddy-Current Examination of Stec]
Tubular Products Using Magnetic Saturation

E 31 Method of Macroetch Testing Steel Bars, Billets,
Blesoms, and Forgings

E 527 Practice for Numbening Metals and Alloys in the
Limfied Numbermg System {LINS)

E 570 Practice for Flux Leakoge Examination of Ferromag-
nehic Stegl Tubular Prodducts

3.2 ASME Standard;
BAA 100 Welded and Seamless Wrought Steel Pipe

23 Oiher Dociomenis;
ENT-TC-1A Recommended Practice for Mondestructive
Persomnel Qualification and Certification

SAE 1 1086 Practice for Mumbering Metals and Alloys
(LINS)

A Ordering Information

J.0 Orders for material under this specification should
include the following, as required, to describe the desired
material sdeguately:

311
312
i3
ER |
315 Size using one of the following:

A1.5.1 NP5 and schedule number,

X 1.5.2 Ouiside diameter and nominal wall
theckness,
31.5.3

thickness,

Cruantity (Feet, metres, or number of lengths),
Marme of material (seamless alloy sieel '|:-i|u=].
Girade (Table 1),

Manufacture {ot-finished or cold-drawn),

Chusicle diameter and minimuom wall
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AL54  Inside diameter and nominal wall thick-
ness, ansd

3. 1.5.5 Inside dipmeter and minimum wall
thickness

Y16 Length (spesific or random),

11.7 End finizh (Ends Section of ﬂ[‘l&l:ifll.'ulinl‘l
AS00 S8 gaaig),

LLE Optional requirements (Section 8, 12 and 13
of this specification. See the Sections on Hydrostatic Test
Reguirements and Permissible Yariation in Weight for
Seamless Pipe in Specification A 9990 A 9000,

A.1.9  Test repont required (Certification Section of
Specification A 99974 9990,

AL10 Specification designation, and

L1 Special requirements or any supglementary
requiremenls selecied, or both,

4. General Regoirements

4.1 Muwteral furmished o this specifcation shall con-
form 1o the applicable regquirements of the current edinon
of Specification A 99897 A D000, unless otherwise provided
herein.

Materials and Manufaciure
51 Pi]:e iy bz ether ot fimshied or cold drawn with
the finishing trestment as required in 5.3,

52 Grade P2 and P12 — The steel shall be made by
coarse-grain meliing peactice. Specific limits, if any, on
grain zize or depxidation practice shall be a matter of
agrecment between the manufaciurer amd purchaser.

5.3 Hear Treairaens:

531 All pipe shall be reheated for heat treatment
and heat trepted in accordonce with the reguirements of
Table 2.

PEITE 3 — It bs recoavamended thet the remperalure Tor smgering shouild
B gt Desest DINFF S0 above the intended sarvios Iegeranse; ook
quenly, the purchsser shoukl slvise e manafacimer if e sevice
temperaire is e he aver | HHIPF (S0P,

MOTE 4 — Cenain of the ferrte steels covered by this specification
will hardes if cooled rapidly from above their critical iemperatone. Some
will air hardes. that i, become hardened #0 an undesirable degree when
cooked in air fram high semperaiores, Therefore, opertions invalving
heating such sieels above their mtical temperaiures. such as welding.
flanging. and hot bending, should be fodflowed by suitable bea ieatmaent.

6.  Chemical Conmposition

6i.l The steel shall conform to the requirements as o
chemicil composition prescabed i Tabke 1,

a6l
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T. Workmanship, Finish, and Appearance

T The pape manufacturer shall explore a sufficient
number of visual surface imperfections o provide reason-
able assurance that they have been properly evaloated with
respect 1o depth. Explosation of all surface imperfections
i not required but may be necessary o ensure compliance
with 7.2

7.2 Surface imperfections that penetrate more than
II.!E':E ol the momanal wall thickness or encrosch on the
rimimu wall thickness shall be considersd defects, Pipe
with such defects shall be given ome of the following dispo-
sitions:

T.2.1 The defect may be removed by grinding pro-
vided that the remuining wall thickness is within specified
limits,

T.2.2Y Repaired inaccordamce with the repair welding
provisions of 76,

T.2.3 The section of pipe contaiming the defect may
be cut off within the limits of reguiremeants on kength.

724 Rejected.

T3 To provide a workmanhke finish and basiz for
evaluating conformance with 7.2, the pipe manufacturer
shall remove by grinding the following:

Tl Mechanical marks, abrusions (see Mote 5) and
pits, any of which imperfections are deeper than %, in.
[1.6 mm].

FONTE 5 — Plarks ssad sbvsssons ang delined o cable maks, dinges,
guide marks, roll marks, ball scruiches, scores, de morks. aad the like

T3 Wisual imperfections, commonly refemed o as
seabs, senms, laps, tears. or slivers, found by exploration
i peeordance with 7.1 to be dezper than 55 of the nominal
wall thickness,

T4 Anthe purchaser' s discretion, pipe shall be subject
to pepection if surfsce imperfections acceptable ander 7.2
are ot dcattered, but appear over a large area in excess of
what is considered a workmanlike finish. Disposition of
such pipe shall be a mater of agreement between the
mpnufacturer and the purchaser.

7.5 When imperfections or defects are removed by
grindimg, a smooth curved surface shall be mantaned,
and the wall thickness shall not be decreased below that
|,‘|E'.r|l|il|.-E|J |'.|_'.- Lhis xp&riﬁuulil.'ﬂ'l. The outside dimeter at
Lhe Fll.liﬂl of Er.llhli“.g_ iy b reduced |"|3.' e wmoant &0
removed,

TA1 Wall thickness measurements shall be mude
with & mechanical caliper or with a properly calibrated
nondestructive testing device of appropriate pocuracy. In
casa of dispute, the measurement determined by use of the
mechanical caliper shall govern.
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T8 Weld repair shall be permitied only subject 1o the
approval of the purchaser and in accordance with Specifi-
catpon A U000 A DOGK

761 Afver weld repair, Grades P23, P9I, P92, and
P122 shall be heat trested at 1350-1470°F [T30-800°0),

T2 After weld repair, Grade P11 shall be heat
treated ar 1365 1435°F [T40-TROC).

.7 The finished pige shall be reasomably straight.

i Product Analysis

51 aArihe répuesl of the FIIJI'I."'I"I.:.IHET, an illl.ul}'!ii:‘-. off 1w
pipes from each lot shall be made by the manufactures, A
I (zee Mote 6) of pipe shall consist of the Following:

WIS Designator
Under 2 40 or dracticn thereol
T 000 i e tion Wil
th pmd ner 100 or draction thereal

HOTE 6 — A lot shall consist of the number of leagibs specified in 8.1
of the same size and wall thickness from any ome heat of sieel

8.2 The resulis of these analyses shall be reported 1o
the purchaser or the purchaser’s representative, and shall
conform e the reguirements specified in Table 1.

8.3 For grade P 91 the carbon content may vary for the
product analysis by =000 % and +0.02% from the specified
range as per Table 1.

8.4 If the analysis of one of the tests specified in 8.1
dises not conform o the reguirements specified in 6.1, an
anmalysis of each billet or pipe from the same heat or Lot
may be made, and all billets or pipe conforming o the
requirements shall be accepted.

9, Tensile and Hardness Regquolrements

W1 The tensile properties of the matenal shall conform
e the requirements prescribed in Table 3,

9.2 Table 4 lists elongation reguirements,

23 Pipe of Grades P91, P2, PRI, PI2Z, and P36 shall
have a hardness ot excecding 250 HB265 HY [25 HRC).
Hardness of P23 shall not exceed 220 HB (BB 97

94 Table 5 gives the compuied minimum elongation
valwes for each X5 in. [0L8 mm] decrease in wall thickness.
Where the wall thickness lies berween two values above,
the minimem elongation value is deterrmined by the Folkow-
ing Formmula:

abE
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Diarition of Tes

Langimdisal, &1l gredes eacepn P23,
PRI, PR, PRI and P
Transverse, all grades £xcep
FIi, Fal, P, PIZ2, and PO
Laonginidigl, P23, BRI, P2 FIEL
mnd 411
Longiudisal, e

Edpalica
E o= Jdr + I3k
[& = 1H7r 4+ 154K1]
E = 321 4 [ILIHE
[& = 1,250 4+ LK
E = 321 4+ [ILIHE
[& = 1251+ 1106
E = 33r & 40b
|E = 1.2%r 4+ 541

where

£ = chmgalim im 2 in, ar 5 omm, % el

¢ o= getual thicksess of speaamens, in. [mm)
10, Permissibbe Yariations in Dinmeter

10.1  For pape ordered o NPS [DMN] or outside diameter,
variations in owiside diameter shall not exceed those speci-
fied in Table &.

10.2 For pipe ordered to inside diameter, the inside
dipmeder shall not vary more than £ % from the specitied
inside dinmeder.

1. Permiszible YVariations in Wall Thickness

11.1 In addition io the implicit limitation of wall thick-
ness for pipe imposed by the limitation on weight in Speci-
fication A 9994 ¥, the wall thickness for pipe at any
point shall be within the tolerances specified in Table 7.
The minimum wall thickness and ouoiside dinmeier for
inspection for compliance with this reguirement for pipe
ordered by NP5 [DN] and schedule number 15 shown in
ASME B36, 106,

1:. Hydrostatic Test

12.1 Each length of pipe shall be subjected to the
hydrostatic test, except as provided for in 12.2 or 1235,

12.2  Unless stherwise specified in the purchase ornder,
each length of pipe shall, o the ophion of the manutaciurer,
be subjected 1w the nondestrctive electric 24 as shown

i Section 13 in hed of the hpdrostatie e

123 When specified by the parchaser. pipe shall be
furnished withowt hydrostatic test and without nondestroc-
tive eramination.

124 When specified by the purchaser, pipe shall be
furmishied with bath the hydrostatie test amd a nondesiroc-
tive examination having been performed.

13, Mondestructive Examination

13.1 When selected by the manufaciurer or when speci-
fied in the order. as an altemative o the hydeostatic test
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(122}, or when specified in the purchase order in addition
io the hydrostatic test (12.4), ench pipe shall be examined
by a nondestructive exomination method in accordance
with Practice E 213, Practice E 3% or Practice E 5T0. The
range of pipe sizes that may be examined by ench method
shall be subject o the imitations in the scope of the respes-
five prachces,

13.2 The following information is for the bepefit of
the weer of this specification:

13.2.1 The reference standords defined in 138 are
convenient standards for standardization of nondestructive
examination equipment. The dimensions of these standards
should not be construed as the minimam size imperfection
detectable by such equipmsnt.

1322 Ulwasonic examination can be performed o
dietect both longitudinally and transversely oriented discon-
tinwities. Ir should be recognized that different technbgues
should be emploved to detect differently oriented imperfec-
tions. The examination may nod detect short, deep imper-
fections.

1323 The eddy corrent examination referenced n
this specification has the capability o detect sigmificant
discomtinuines, especially of the shom abrupt ype.

1324 The flux leakage examination referred to in
this specification is capable of detecting the presence and
location of significant longitwdinally or transversely ori-
ented discontinuities. It should be recognized that ditferent
techmigues should be employved o detect differently ori-
ented imperfections,

1325 The hydrostatic s of Section 12 has the
capability 1w find imperfectuons of a size that permit the
test Auid 1o beak through the pipe wall so that it may be
either visually seen of detected by a loss of fukd pressure,
This test may not detect very tight, through-wall imperfiec-
tions, of imperfections that extend into the wall withouat
complete penetration.

1326 A purchoser interested in ascertaiming the
nature (Evpe, size, location, and orientation) of disconting-
ities that can be detected in the spescific application of these
examimations should discuss this with the manufacturer of
the mbular products,

133 Time of Examination:

1331 Mondestructive examination for specitication
geceptance shall be performed after all mechanical pro-
cessing, heat treatments and straightening operations. This
requiremenl does nod preclude addinonal testing ot earlier
stiges i the processing,

134 Surfoce Condinions:

134.1 Al surfaces shall be clean and free of scale,
dirl, gresse, paint, or other foreign matenal that could
interfers with imterpretation of lest results, The metheosds
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used for cleaning and preparing the surfaces for examina-
tion shall not be detrimental to the base metal or the surface
finish.

134.2 Excessive surface mughness or deep scrafches
can preduce signals that interfere with the test (see
13.10.2.3).

135 Extent of Examination;

1351 The relative maodion of the pipe and the trans-
ducens)y, coil(s), or senson(s) shall be such that the entire
pipe surface is scanned, except for end effects as noted in
13.5.2.

13.5.2 The existence of end effects is recognized,
and the extent of such effects shall be determined by the
manufaciurer, and, if regquested, shall be reporied o the
purchaser, Chher nondestructive tests may be applied to
the end areas, subject o agreement between the purchaser
amdl the manufacturer.

13.6 Operaror Oeeliffeations — The test anil operator
ghall be cedified in seoordance with SNT-TC-1 A, or an
E'quivulem, mul'lugn:r.dd wndd documented siamdard.

13T Tew Corditions;

13.7.1 For examination by the ulirasonie method,
the minimum nominal transducer frequency shall be
2,25 MHz.

1372 For eddy current testing, the excitation codl
frequency shall be 10 kHz, or less,

133 Rl‘fi"nl'l"ﬂl"l" .?-'I'IHI'II'H'DI.T.'

13481 Reference standards of convenient length
shall be prepared from a length of pipe of the same grade,
siEe (NP5 or outside diameter and schedule or wall thick-
nessk, surface fimish and heat treatment condition as the
pipe 1o be examined,

1382 For wlirasonic testing. the reference notches
shall b2 any one of the thres comman notch shapes shown
in Practice E 213, a1 the option of the manufacturer. The
depth of the notch shall not exeeed 12%% of the specified
nominal wall thickisess of the pipe or 00004 in- (001 mm),
whichever is greater. The lengih of the nodch shall be ar
least twice the diameter of the transducens). The width of
the nodch shall not excesd the depth.

138.3 For eddy current testing, the reference stan-
durd shall contain, at the option of the mamfacturer, any
one of the following discontinuities;

1R8]0 rilled Hole — The reference standurd
shall contain three or more holes, equally spaced circumter-
entially around the pipe and longitodinally separated by a
sufficient distance to allow distinct identification of the
signal from each hole, The holes shall be drlled radially
and completely through the pips wall, wath care being
taken to avorl distodion of the pipe whale drlling, The
hole diameter shall vary with KFS as follows
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WPS Dhagralion Hicdi: Dirniiz bier
) 0039 jn |1 ]
ahove "4 ea 1Y 0053 jn [1.4 e
ahove 1% 00 2 0071 in. |15 man]
ahove 2 1 O0ET jn [2.2 )
ahonve 5 0106 jn. [2.7

15.8.32 Trwresverse Tangenttal Newch — Using a
round 0ol or file with a ¥ in. (6.4 mm) diameter, a nowch
shall be filed or milled angential o the swrface and rans-
vierse to the longitudinal axis of the pipe. Said notch shall
have a depth not exceeding 12%% of the specified nominal
wall thicksess of the pipe or U004 i, (001 mm). whichever
is greater.

13.8.33 Longivdingl Notch — A noteh (0031 in,
or bess in wigdth shall be machimed in a radial plane paradle
i the tebe axis onothe outside surface of the pipe, W have
a depth not exceeding 12%%: of the specified nominal wall
thickness of the pipe or 0K m, (0,1 mm), whichever is
greater. The length of the notch shall be compatible with
the testing methed.

1384 For flux leakage testing, the longitudinal refer-
ence notches shall be straight-sided notches machined in
a radial plane paralle] to the pipe axis, For wall thickness
less than % in. {12.7 mm), owtside and inside notches shall
be used; for wall thicknesses equal to or greater than ¥ in.,
only an outside notch shall be used. Motch depth shall nod
exceed 125% of the specified nominal wall thickness or
O im. (k] mm), whichever is greater. Motch lengih
shall ned exceed 1. (254 mm), and the widih shall nod
extvead the depth, Owisade amd inside notches shall have
sufficient separation to allow distnet identification of the
signil from each notch,

1385 More or smaller reference discontinuitics, or
bath, may be used by agreement between the purchaser
and the mamnufacturer.

139 Srclardization Provedure:

1391 The test apparatus shall be standardized ot
the beginming and end of each seres of pipes of the same
size (MPS or diameter and schedule or wall thickness),
grade and heat treatment condition, and at intervals nod
exceading 4 h during the examination of such pipe. Moz
frecuent stamsdardizations may be performed o the manu-
facturer’ s option or may be reguired upon agreement
between the purchaser amd the manufacturer

13,82 The test apparatus shall also be standardized
after any change in best system settings, change of operator,
cquipment repair, of inermuption due o power boss, shut-
down or operator breaks,

13.9.3 The reference standard shall be passed

through the 1es apparaius ab same speed and test sysiem
seltings as the pipe 1o b tested.
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1394 The signal-to-noise ratio for the reference
standard shall be 2.5 1w 1 or greater and the reference signal
u.1l'||'|li|l|.|.d.e for each di.\:‘:uﬁliuuil:,.' shall be ar beast 0% of
full scale of the display.

1395 If wpon any standardization. the reference
signal amplitude has decreased by 25% (2 db), the test
apparatus shall be considered out of standardization. The
test system settings may be chonged, or the transdwcer(s),
coilis) or sensons) adjusted, and the unit restandardized.
but all pipe tested since the lost acceptable standardizotion
st b retested.

1L Evalsarion r.l_.r.l'.lrzlr:le.lj-rr.'nr.lru:

13101 Pipes producing a signal egual 1o or greater
than the signal produced by the reference standard shall
he positively wdentified and they shall be separated from
the acceptable pipes, The area producing the signal may
he reexamined.

13.10.2  Such pipes shall be subject fo one of the
following three dispositions:
151021 The pipes may be rejected withour fur-
ther examination, at the discretion of the manafacturer.

13.10.2.2  The pipes shall be rejected, but miy be
repaired, if the test signal was produced by imperfecthions
which canned be identified, or was produced by cracks or
crack-like imperfections, These pipes may be repaired by
granding (in s cordance with 7,211 welding {in accordance
with 7.6) or sechioning On accordance with 7.2.3) To be
accepted, a repatred pipe must pass the same nondestiroctive
exarmination by which it was rejected, and it must meet the
remaining wall thickness requirements of this specification.

1310.23  Such pipes may be evaluated in accor-
dunce with the provisions of Section 7, if the test signals
were produced by visual imperfections such as those listed
bl

[ Scraiches,

(21 Surface roughness,
(31 Drings,

{41 Straightencr marks,
(50 Cutting chips,

i) Steel die stamps,
(71 Stop marks, or

{1 Pape reducer npple,

14, Mechanical Tests Requoired

14,1 Trwsverse ar Longitedinagl Tengion Test and Flar-
teving Test, Hardness Test, or Bend Tesr Faor snaterial
heat wreated in a batch-ivpe furnace, 1esis shall be made
on 5% of the pipe from each rreated bot (see Mote 7). For
grmall loes, an leasn 1 '|:li|'|e ghall be tested. For rmaterial heat
treated by the continuous peocess, tests shall be neade on
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a sufficient number of pipe 10 constitwte 5% of the bot (sec
Mode 7). but in no case less than 2 pipe.

MOTE 7 — The temm “hoi™ applies o all pape of the sime nomisal =i
andl wall thicknes== (or scheduled which i= produced from the same hea
of steel and subjecied o the sime finistang treaimant im a cominuous
Turrewces whin lnal el reaiment = in g Balch-Tvpe Tama, the lol shall
wincluiddi ool Thal popse whach i3 Bl triated oo b sani fimaee charnge,

14.2 Hordmwess Test:

1421 For pipe of Grsbes P23, PO1, P92, F122,
Poll, and P36, Brinell, Yickers, or Bockwell hardness
tests shall be made on a specimen from each lod (see
Maote T

14.3 Hend Tesi:

1431 For pipe whose diameter exceeds NPS 25 and
whose diameter to wall thickness ratio is 70 or less shall
b subsjected 1o the bend test instead of the flattening test,
(riher pipe whose diameter equals or excesds MPS 10 may
b given the bend st in place of the Aatiening test subject
i the approval of the purchaser.

14.2.2 The bend fest specimens shall be bent af rosm
temperature through 18X without cracking on the outside
of the bent portion. The inside diameter of the bend shall
b 1 in. [25 mm].

14.3.3 Test specimens for the bend test specified in
4.3 shall be cut from one end of the pipe and, unless
otherwise specified. shall be taken in o tronsverse direction,
One fest specimen shall be taken ps close to the owler
surface as possible and another from as close e the inner
surface us possible, The specimens shall be either % by
% in. [12.5 by 12.5 mm] in section or 1 by % in. [25 by
125 mm] im sechion with the comers rounded to o mchus
nod over Ky i [16 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 o the ner and owler
surface of the pipe, respectively.

15.  Cerlification

15,0 In addition o the information required by Specifi-
citbon A 9990 A 9996, the certification shall state whether
aor mal lhe pipe wis hydrostaneally tested, IF the pipe was
nondestrictively examined, the cemtification shall so state
amnd shall show which practice was followed and what
reference discontinuities were used. In addition, the e
methad information as given in Table § shall be appended
1o the specification nember and grade shown on the certifi-
Catkon,

6. Prodoct Marking

6.0 In addition to the marking prescribed in Specifica-
trom A SS9 SA SO the marking shall inchsde the length,

HA-A3575A-035M

an additional symbaol 57, if the pipe conforms io any of
the Supplementary Requirements 51 to 56, the schedule
number, if the pipe is ordered o a schedule number, and
the heat mamber or manufacturer’s nomber by which the
heat can be identified. Furthermore, the marking designated
in Table & o inddicate the test methodi=) shall be included.
Mlurking may be by stenciling, stamping. or rolling. Pipe
thui has been weld repaired in accordonce with 7.6 shall
be marked “WE."

17. Government Procorement
17.1 Scale Free Pipe:

17.1.1 When specified in the contract or order, the
fedlowing requirements shall be considered in the inguiry
contract of order, for agencies of the LS. Government
where scale free pipe is required. These requirements shall
take precedence if there 15 a conflict between these require-
ments and the product specification.

17.1.2  The reguirements of Specification
A CD0s A 9ouh for pipe shall be applicable when pipe is
ordered o this specification.

1743 Pipe shall be one of the following grades as
specified herein:

Larade UM% Desagraiion
Ll K157
P22 K21590
] KA1545

17.1.4 Part Number:
17.1.4.1  Pipe shall be ordered 10 nominal pipe
size and schedule specified in ASME B36, 108
Example: A 33504 335M Pipe P-11 NP5 12 5¢h 40

Specification Number ASTM A 33574 2150

Pipe B
ke P-11
MNFS 12
Wall 375
17.14.2
Spevilication Musniber ASTM A 33574 335M
Tuhe T
Girale P-11
Chnside Diamider 1,250
Wall IL1E3 S

17.1.5 Ordering Mnfersrarion — Orders for material
under this specification shall include the following in addi-
biom b the requitements of Section 3:
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17.1.5.1 Pipe or tube, 17.1.5.5 Level of preservation and packing
ired.
17.1.5.2 Fart number, regu

17153 Ultrnsonic inspection, if reguired,

18.  Keywords
17154 It shear wave test is 1o be conducted in 18.1 alloy steel pipe; high temperstore service; seam-
two opposite circumberential directions, and less steel pipe; steel pipe; temperature service applications

il



2013 SECTIN 1L, PART A 54-3135/5A4-335M

TAELE 1
CHEMICAL REQUIREMENTS

Coenposition, %

UNS Phaspharus, Sulfur,
Grade Dl::il;natiun" Carbon Manganese Max. WMax. Silicon Chromium Molybdenum Oikers

Pl E11522 Q.10-0.30  0.30-080  0.02% 25 0. 10—0.50 - 24065

P2 K11547 Q10-020  OM-061 Q025 D25 L10-0.30 50080 8d-0.65 vaa

pe E41545 O.15 mak. 0.30-0060 O.02% [ 2] 0.50 max. 400600 O2E-0. 5 -

PSh KS1545 Q15 max, OM-060 0025 D25 Lad=200 A.00—b. 00 (1485065 ey

Pes KA1245 Q.12 rmak. 3. 30-0h0 0.025% [ ] 0.50 max. 4.00-&.00 O25-0.65 I

P 550400 015 max, 030060 0025 D2s 250100  8.00-10.060 E.A90-1,10 noo

P11 E1L5%T 0.05-0.15 0.30-06l O.025% [ER1 L] 0.50-1.00 100150 0.44-0.65 -

P12 K1l562 005015 930061 0025 025 50 max, LER-1.25 440,65 noo

P15 K11578 0ES-015  O0.3-0blk 0025 [ ] 1.15-1.65 - 0ad—a.65 A

pz1 E31545 0.05-0.15 0.30-0060 O.02% [ 2] 050 max. 245335 0.80-1.04 -

P2 EZ15%] 0.05-0.15  0.30-0060  0.07% 35 50 max. 1.90=F.60 A7T=1.13 -

PZ3 KA1&50 008010 Q00-0060 0030 max, G010 max, 050 max, 1,902,600 EO5-0,30 W 020030
Ch .02-0u0.
B oo0Cos—0, 00k
M 0.030 max.
Al 0.030 max.
W 1.45-1.758

P36 K2lan] 010-0,17  QuE0-L20 Q030 max, U025 max, 0.25-0.50 QU300 max E.25-0,50  Ni 1.00-0.30
Lo 0500080
Ch 0.015-0.045
Y 002 o
M Q.02 mas,
Al G050 mak,

P9l Ka1560 O0E-0.12  OOM-0e0 duien (R ] E20-0.50  B00-9.50 FA5-1.05 W 018025
M 9.030-0.070
Mi 0.40 max.
Al 0.0Z max.
Lo 0.06-0.10
Ti .01 max,
r 01.01 max,

pPaz Kazagd 0.07-0.13 Q.3 0-0hD .02 .41a 050 max. B.50-9.50 G.30—0.60 W 0L18—0.25
N O.03-0.07
Ni 0,40 max.
Al 0.0F mas,
Ch 0.04-000%
W 1L5-2.00
[ER R [ih B el [0
Ti 0201 max.
7r 0.01 max.

P122 Ka293q 007014 070 max, Q020 ERINEY] E50 max, 10001150 25060 W OL15-0.3)
W 1L50-2.50
Cw 0.30-1.70
b 0.04-0010
B 000050005
N, 0400, 100
Ni 0,50 max,
& G020 max,
Ti 0201 max.
£r 0,01 max.

Pa1l Ka1061 0.09-0.13  0.M0-00k0  O.000 max. 0010 max. 10050  A.50-9.50 00110 W 0.1R—0.25
Ni 0,40 max,
Ch 0.060-0.10
B 0o0Ca03—0, 00k
N Q.Ccq-0.0%
Al 0,02 max.
W 0.90-1.10
Ti (L1 ma,
£r 1,01 max.

NOTES:

“ Nea desigration establ shed In accordance with Practice € 527 and SAE J1086. Practioe for Mumbering Metals and Allops {URNS).

B &rade PSc shall have a titanium coment of rot bess than 4 times the casbon content and nol more than 0.709%: or a columblum comtent of
8 1o 10 tirmes the carton condenl.

a67¥
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TABLE 2
HEAT TREATMENT REQUIREMENTS*
Hormalizing Sutcridical Annealing
Temperaturg, or Tempering
Min, or Range Temparature, Min, or
Grade Heat Treat Type “F %] Cooling Media Range “F [“C]
| Full o isothesmial
anngal
Mormalize and temper 1200 (6500
LSuhceitical anneal 1200-1 300
[ES0-T05]
P2 Full or Isothermal B - .
annaal
KNormalize ard temper . - 1260 [675]
Subcritical anneal - - 1200-1300
[E50-T05]
P& Full or Isothesmal B - .
annzal
Kormalize ard temper 1250 [&75]
Pab Full or isothermal
annzal
Kormalize ard temper 1250 [&75]
(2L 1H Suberitical anneal 1525-1375
[¥15-TFa5]
Po Full or isokhermal
anneal
Mormalize aeed lamgsir ; . 1250 [&75]
F11 Full gr isathermal ; . o
anngal
Mormalize aeed lamgsir ; . 1200 [B50]
F12 Full gr isathermal ; . o
anngal
Mormalize ard bempar 1200 &5
Suhcritical anneal 1200-1 300
[ES0-TR5]
Fl5 Full or isotheemal
anneal
Mormalize ard temper R . 1200 [es0]
P21 Full or Isothermal B - .
annaal
KNormalize ard temper . . 1250 [675]
Paz Full or isothermal
annzal
KNormalize ard temper 1250 [&75]
Paz KNormalize ard temper 15001975 air or accekraied 1380-1470
[1040-108a] coaling [¥ 30-@al

il
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TABLE 2
HEAT TREATMENT REQUIREMENTS® (CONT'D}
Normalizing Subcritical Annealing
Temperature, or Tempering
Min. or Range Temperature, Min. or
Grade Heat Treal Type “F G0 Cooling Media Range “F [“¢]
Pk Mesenalize and temper” 1&50 (90401 . 1100 [595]
P Mosrnalize and tempes 1900-1%75 . 1350-1470
[1040-10840] [720-8001°
Guench and temper” 1900-1%75 . 1350-1470
[1040-10840] [720-8001
rq3 Mesrnalize and tempes 1900-1%75 L. 1350-1470
[1040-10840] [720-E00]
P12z Mosmnalize and temper 1900-1575 . 1350-1470
[1040-10840] [720-Ea0]
pg11] Meernalize and tempes 1900-1575 E 1355-1435
[1040-108401] [740-7301

“ Where ellipsis (. . .] appear in this {able thers is no reguirement.
E.ﬂ.ll:errl.l.l:iwl:.', Grade P3¢ Class 3 shall b= cooled from the austeriilizing temperabere by accelerated cooling in air or by liquid gquenching.
¥ Excepd when Supplemerstary Requirement 57 iz specifisd by the purchaser.

0 W her mukually Sereed upen bitweer the manufacturer and the purchdser, querching and fempering shall Be permiitted For thick ngsses
graaber than 5 i, [T5 menl

F A celarated eaaling fram the normalizire terrgsirabure chall be permitbed For sefdicn thickness greaker than 3 in [75 .

TABLE >
TENSILE REQUIREMENTS
Grade
P92, P911
P1, P2 F12 23 Pal P34 Class 1 P12 P35 Class 2 All Cihers

Tensile Srenglh, min.:

ksl =101 &0 74 BS an L] 9s. 5 B0

MPa 330 215 510 L85 BED BZ0 aEd al5
¥leld strength,. min.:

ksl In 3z RE 1n] & =5 W] k n]

MPa 205 220 200 215 440 Tui] qed 205

i
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TAEBLE 4
ELONGATION REQUIREMENTS

Elengation Requirements

Al Grades Excapt P23,
P36, P91, P2, P122,
and P11

P23, P91, P92, P122,
and P11

L]

Longitudinal

Trarsuerse Transserse

Loegitudiral

Longitudinal

Elnngatian in 2 in. or S0
mn doe 450, ming, e

Basic mimimum alomgation
for wall ¥, in. [8 mm]
and over in thickness,
sirip tests, and for all
sl sizes tested in full
sacilon

Wv'hen standard round 2 in.
or %0 mm gage lemgth or

proporiicnal by smaller
wize spacimen with the

gage lngth equal to 4.8
14 dimrme the diameterd i

s
For sbrip tests a deduection

far sach by in, [008 mmd
degrease ir wall thickness

below %, in. [8 mm]

from ke Basic minimom
elongation ol the Tolkre-

irg perceniage poinis
shall ke made

£} A 20

ZZ 14 20 13

1508 Lo 1004

15

L.t

NOTE:

A Tahle 5 giees the calcalated minimasmn values,

vl
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TABLE 5
CALCULATED MINIMUM ELONGATION WALUES

HA-A3575A-035M

Elomgation in @ In, or 50 men, min,, %

P23, P91,
All Grackes Except P23, P36, poz, P122.
‘Wall Thickness P41, PG2, P122, and P11 and P311 3k
in. mm Longitudinal Transerse Longitudinal Longitudinal
e 1023120 B an 0 0 15
% [0.2B1) 7.2 ZE 149 19 14
L [D.250% £ 27 18 18 13
Tha (0.219) 5.h 26 17 12
% [0.1B8) 4.8 24 16 11
% (0.15&) 4 22 15 10
Ly [0.125) 3z 21 14 9
s (0004 2.4 0 13 &
e, (B.0BZ) 1.4 1B 12 T
TABLE &
PERMISSIELE VARIATIONS IN QUTSIDE DIAMETER
Ower Upader
MPS LDON] Designabar ik i iik. e
g e 1Y 6 to 207, ingl, q,,; 10,0151 0,40 Y 100150 (R
Quar 1% a4 (40 ta 1000, il Hi (0,031 0,79 L4a 10,0310 170
Qwar 4 Lo & C100 1 20070, ircl, A 00621 1.59 "*:.; 00,0307 79
Qe B Lo 12 [200 bo 3000, ingd Y 10,031 238 'l":.z C0,0303 70
Qe 12 [300] & 1% of the spacifed
nutside diameter
TABLE 7 TAELE 8
PERMITTED VARIATIONS IN WALL THICKNESS TEST METHOD INFORMATION FOR CERTIFICATION
AND MARKING
Tolerance, &
from Specified Hydrastatic Mondest ructive Marking
MPS [DN] Designator Juwer Under YES MO Test Premure
L to 2% [& ko 48] ircl, al| 90 ratios® 200 128 WD YES NCE
fhove 2% [65], U0 = 8% 225 12.5 ko hO bl
Shove 21 [a8], ¥D = 5=t 15.0 125 YES YES Test Pressure/NDE

NOTE:

A4 = Specified Wall Thickness; D = Specifed Duiside Diarster.

a7l




