—— INTERNATIONAL STANDARD ISO 15156-3:2003
—/@\— TECHNICAL CORRIGENDUM 2

—\@/_

Published 2005-09-01

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION « MEXOYHAPOOHAA OPFAHU3ALIMA MO CTAHOAPTUSALIMA o ORGANISATION INTERNATIONALE DE NORMALISATION

Petroleum and natural gas industries — Materials for use in
H,S-containing environments in oil and gas production —

Part 3:
Cracking-resistant CRAs (corrosion-resistant alloys) and othe
alloys

—

TECHNICAL CORRIGENDUM 2

Industries du pétrole et du gaz naturel — Matériaux pour utilisation dans des environnements contenant de
I'hydrogene sulfuré (H,S) dans la production de pétrole et de’ gaz —

Partie 3: ARC (alliages résistants a la corrosion) et autres alliages résistants a la fissuration

RECTIFICATIF TECHNIQUE 2

Technical Corrigendum 2 to 1ISO-15156-3 was prepared by Technical Committee ISO/TC 67, Materials,
equipment and offshore structures*for petroleum, petrochemical and natural gas industries.

Pageviii, Contents:
Replace the title for Annex A with the following:

A A e —Envi , R ORA ot " mctadling

Table A.1 — Guide to the use of the materials selection tables of Annex A)

ICS 75.180.01 Ref. No. ISO 15156-3:2003/Cor.2:2005(E)

© IS0 2005 — All rights reserved

Published in Switzerland


https://standardsiso.com/api/?name=3c593240bf9f0848743cc99b756efe73

ISO 15156-3:2003/Cor.2:2005(E)

Page 2, Table 1 — List of equipment:

Replace Table 1 with the following:

Table 1— List of equipment

ISO 15156-3 is applicable to materials used for the Permitted exclusions
following equipment

Drilling, well construction and well-servicing equipment Equipment only exposed to drilling fluids of controlled
composition?

Drill bits

Blowout Preventer (BOP) shear blades®
Drilling riser systems

Work strings

Wireline and wireline equipment®

Surface and intermediate casing

Wells, including subsurface equipment, gas lift equipment, |Sucker rod pumps and suckérrods?

wellheads and christmas trees . .
Electric submersible pumps

Other artificial lift equipment

Slips
Flowlines, gathering lines, field facilities and field Crude oilstorage and handling facilities operating at a total
progessing plants absolute pressure below 0,45 MPa (65 psi)
Water-handling equipment Watér=handling facilities operating at a total absolute

pressure below 0,45 MPa (65 psi)

Water injection and water disposal equipment®

Natpral gas treatment plants —

Trapsportation pipelines for liquids, gases and multiphase |Lines handling gas prepared for general commercial and
fluids domestic use

Forlall equipment above Components loaded only in compression

a8  |See ISO 15156-2:2003, A.2.3.2.3 for more information.
b [See ISO 15156-2:2003, A.2.3.2-1\for more information.
Wireline lubricators and lubiricator connecting devices are not permitted exclusions.

For sucker rod pumps-and’sucker rods, reference can be made to NACE MR0176.

For water injection.and water disposal, reference can be made to NACE RP0475.

Page 7,,6.2:2.2.2 Hardness testing methods for welding procedure qualification:

Replacs-6-2.2.2.2 with-the-following-

Hardness testing for welding procedure qualification shall be carried out using Vickers HV 10 or HV 5 methods
in accordance with ISO 6507-1 or the Rockwell 15N method in accordance with ISO 6508-1.

NOTE For the purposes of this provision, ASTM E 92 is equivalent to ISO 6507-1 and ASTM E 18 is equivalent to
ISO 6508-1.

The use of other methods shall require explicit user approval.
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Page 7, 6.2.2.2.3 Hardness surveys for welding procedure qualification:
Replace 6.2.2.2.3 with the following:

Hardness surveys for butt welds, fillet welds, repair and partial penetration welds and overlay welds shall be
carried out as described in 7.3.3.3 of ISO 15156-2:2003.

Page 10, Annex A:

Replace the title for Annex A with the following:

Annex A (normative) Environmental cracking-resistant CRAs and other alloys ((including
Table A.1 — Guide to the use of the materials selection tables of Annex A)

Page 13, Table A.1 — Guide to the use of the materials selection tables of Annex A:
Replace Table A.1 with the following:

© 1S0O 2005 — All rights reserved 3
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Table A.1 — Guide to the use of the materials selection tables of Annex A

Material selection table numbers for various materials groups

Equipment or components

Austenitic stainless steel
(se¢ A.2)
Highly-alloyed austenitic
stainleps steels
(se¢ A.3)
Solid-solution nickel-based|
alloys
(se¢ A.4)

Ferritic stajnless steels
(se¢ A.5)
Matensitic sfainless steels
(se¢ A.6)

Duplex stajnless steels
(se¢ A.7)
Precipitatipn-hardened
stainleps steels
(se¢ A.8)
Precipitatipn-hardened
nickel-bgsed alloys
(sep A.9)
Cobalt-based alloys
(seq A.10)
Titanium gnd tantalum
(sed A.11)

A.31,
A.24 A.26 A.32, Av38
A.33

A13,
A14

>
[N}

A8 A7

>
»

Anylequipment or component

Additional materials selection tables for casing, tubing and downhole equipment

D¢wnhole tubular components — A9 — — A.19 A.25 — = — —

P3 c!(ers and other subsurface . A9 . - A.20, A25 A27 . . _
eduipment A.21

Gas lift equipment A7 A.10 A.16 — — — — A.37 — —

Injection tubing and
eduipment

A7 — — — — — — — — —

D¢wnhole control line tubing

arld downhole screens AT AT - _ - M - - - -

Additional materials selection tables for wellheads, christmas trees, valves, chokes and level controllers

WEllhead and tree
cqdmponents (with various — — A.13 — A.23 — A.27 A.34 — —
specified exclusions)

Vglve and choke components
(With various specified —_ —_ —_ — A.23 —_ A.27 A.34 —_ —_
exclusions)

Shafts, stems and pins A3 — — —_ — — — — — —

N*n-pressure-containing
infernal-valve, pressure-
repulator, and level-controller
cgmponents

— — — — — — A.28 A.35 — —

Additional materials selection tables for process plant

Compressor components | A6 | — | — | — | A.22 | — | A.30 | —_ | — | —_

Additional materials selection tables-for other equipment

Ingtrumentation and control
dgvices

A6 — — — — — — — — —

Ingtrument tubing and
agsociated compression
fitfings, surface control line
tuping and surface 'screens

A4 A1 — — — — — — — —

Sgrings — — — — — — — A.36 A.39 —

measuring devices and — — — — — — — — A.40 —

p

Dipphragms, pressure
sSure seals

Seal rings and gaskets A5 — — — — — — — — —_

Snap rings —_ —_ — —_ —_ —_ A.29 —_ —_ —_

Bearing pins —_ — A.15 —_ — — — — — _

Miscellaneous equipment as
named in the tables (including
hardware (e.g. set screws, etc.),
downhole and surface
temporary-service tool
applications)

A7 — A.16 — —_ — A.28 A.35 —_ —_

4 © 1SO 2005 — All rights reserved
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Page 14, Table A.2 — Environmental and materials limits for austenitic stainless steels used
for any equipment or components:

Replace Table A.2 with the following:

Table A.2 — Environmental and materials limits for austenitic stainless steels used
for any equipment or components

| Temperature Partial |Chloride | pH Sulfur- Remarks
Individual alloy pressure conc. resistant?
UNS Number H,S, pH,s
max. max. max.

°C (°F) kPa (psi) mg/|
Any equipment or components

60 (140) 100 (15) See See No Any combinations of chloride

remarks | remarks concentration and in situ pH

occarring in production
environments are acceptable.

Austenitic
stainless steel
from materials
type described in
A)\/.Z See remarks See 50 See NO environments. No limits on
remarks remarks individual parameters are set bu
some combinations of the value$ of
these parameters might not be

These materials have been useq
without restrictions on temperatyre,
PH,S, Of in situ pH in production

acceptable.
S20910 66 (150) 100 (15) See See No Any combinations of chloride
remarks\J\remarks concentration and in situ pH

occurring in production
environments are acceptable.

=]

Any equipment or components in oil and gas processing and injection facilities in operations after separatio

These materials have been useq
without restrictions on temperatdre,

Austenitic S . .

stainless steel X S PH2§' or in situ pH |.n F)roductlon

from materials See remarks e 50 ee No environments. No limits on

type described in remarks remarks individual parameters are set bu

A2 some combinations of the values of
these parameters might not be
acceptable.

These materials shall also
— be in the solutien-annealed and quenched, or annealed and thermally-stabilized heat-treatment condition;
— be free of\cold work intended to enhance their mechanical properties; and
— haveda'yaximum hardness of 22 HRC.

However,S20910 is acceptable in the annealed or hot-rolled (hot/cold-worked) condition at a maximum hardness$ of
35 HRE!

A.limit on the martensite content of these austenitic stainless steels should be considered.

© 1S0O 2005 — All rights reserved 5
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Page 16, Table A.6 — Environmental and materials limits for austenitic stainless steels used in compressors
and instrumentation and control devices:

Replace Table A.6 with the following:

Table A.6 — Environmental and materials limits for austenitic stainless steels used in compressors
and instrumentation and control devices

Materials type |Temperature| Partial | Chloride pH Sulfur- Remarks
pressure conc. resistant?
stg PH5S
max. max. max.
°C (°F) kPa (psi) mg/|
Compressors
Austenitic stainless See See See See NDS 2 [Any combinatjohs)of temperature,
stegl from materials remarks remarks remarks | remarks PH,Ss. chloride ¢encentration and
.tny: gescrlbed in situ pH.occurring in production
in Al

envirohments are acceptable.

Ins{frumentation and control devices®

Austtenitic stainless See See See See NDS 2- \[ These materials have been used
stegl from materials remarks remarks remarks | remarks for these components without
typg described restriction on temperature, py,s,
in A.2

CI~, or in situ pH in production
environments. No limits on
individual parameters are set but
some combinations of the values
of these parameters might not be
acceptable.

For|these applications, these materials shall also

— | be in the solution-annealed and quenched, or annealed and stabilized heat-treatment condition;
— | be free of cold work intended to enhance theirmechanical properties; and

— | have a maximum hardness of 22 HRC.

A limit on the martensite content of these adstenitic stainless steels should be considered.

@ INo data submitted to ascertain whether these materials are acceptable for service in the presence of elemental sulfur in the

envifonment.

Instrumentation and control devices include but are not limited to diaphragms, pressure measuring devices and pressure seals

6 © 1SO 2005 — All rights reserved
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Page 18, Table A.8 — Environmental and materials limits for highly-alloyed austenitic stainless steels used for
any equipment or components:

Replace Table A.8 with the following:

Table A.8 — Environmental and materials limits for highly-alloyed austenitic stainless steels used for
any equipment or components

. Partial
Materiats ressure Chioride - -
types/ Temperature HP S conc. pH Sulfur-resistant? Remarks
Individual 2% PH2S
alloy UNS max. max. max.
Number .
°C (°F) kPa (psi) mg/l
Any equipment or components
60 (140) 100 (15) See See No Any combinations of chloride
Materials type remarks remarks concentration and in situ pH occurfing
3aand 3b in produetion environments are
acceptable.
JThese materials have been used
without restrictions on temperature,
, orin situ pH in production
Materials type See remarks | See remarks 50 See No. pHZ'S d i p indivi
3a and 3b remarks environments. No limits on individdal
parameters are set but some
combinations of the values of thesq
parameters might not be acceptablé.
Materials type 121 (250) 700 (100) 5000 See No
3b remarks
The in situ pH values occurring in
149 (300) 310 (45) 5000 See No n situpri valu urring !
production environments are
remarks
acceptable.
171 (340) 100 (15) 5000 See No
remarks
N08926 121 (250) 700 (100) 60.700 > 3,5, see No pH estimated from laboratory test
also conditions.
remarks UNS N08926 is material type 3b
tested to higher limits of chloride
concentration than apply for the
materials type as a whole.
J95370 150 (302) 700 90 000 See No The in situ pH values occurring in
remarks production environments are
acceptable.
J93254 See remarks | See remarks See See No Any combinations of temperature,
remarks remarks PHoS chloride concentration and
in situ pH occurring in production
environments are acceptable.
Any equipment or components in oil and gas processing and injection facilities in operations after separation
These materials have been used
without restrictions on temperature,
, or in situ pH in production
Mterials type See remarks | See remarks 50 See No sz'S ; i 'p indivi
3a'and 3b remarks environments. No limits on individugl
parameters are set but some
parameters might not be acceptable.

These materials shall also comply with the following.

— Materials type 3a shall be highly-alloyed austenitic stainless steel with (Ni + 2Mo) > 30 (where Mo has a minimum value of 2 %).

—  Materials type 3b shall be highly-alloyed austenitic stainless steel with Fpggy > 40.

— Materials types 3a and 3b (including N08926) shall be in the solution-annealed condition.

—  Cast UNS J93254 (CK3McuN, cast 254SMO) in accordance with ASTM A 351, A 743 or A 744 shall be in the cast, solution heat-
treated condition and shall have a maximum hardness of 100 HRB.

—  Cast J95370 shall be in the solution heat-treated and water-quenched condition and shall have a maximum hardness of 94 HRB.

© 1S0O 2005 — All rights reserved 7
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Page 22, Table A.13 — Environmental and materials limits for solid-solution nickel-based alloys used in any
equipment or component:

Replace Table A.13 with the following:

T

equipment or component

Materials types/ | Temperature Partial Chloride pH Sulfur- Remarks
Indlividual alloy pressure conc. resistant?
NS Number H3S, pH,s
max. max. max.
°C (°F) kPa (psi) mg/|
Arlnealed alloys See remarks See See See Yes Any combinations of
of types 4a and 4b remarks remarks | remarks temperature, py,s, chloride
2 coneentration and in situ pH
NO@400, N04405 | See remarks See See See NDS odeurting in production
remarks remarks | remarks

environments are acceptable.

Wrqught or cast solid-solution nickel-based products made from alloys of types4a
anngaled or annealed condition.

UN$ N04400 and UNS N04405 shall have a maximum hardness of 35 HRC,

Wellhead and christmas tree components shall also be in accordance with/1ISO 10423.

and 4b shall be in the solution-

a No data submitted to ascertain whether these materials are aceceptable for service in the presence of elemental sulfur in the
environment.
8 © 1SO 2005 — All rights reserved
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Page 23, Table A.14 — Environmental and materials limits for annealed and cold-worked, solid-solution
nickel-based alloys used as any equipment or component:

Replace Table A.14 with the following:

Table A.14 — Environmental and materials limits for annealed and cold-worked, solid-solution
nickel-based alloys used as any equipment or component

Materials Temperature | Partial | Chloride pH Sulfur- Remarks
types pressure conc. resistant?
H3S, pH,s
max. max. max.
°C (°F) kPa (psi) mg/|
232 (450) 200 (30) See See No
remarks | remarks
218 (425) 700 (100) See See No Any,combinations of chloride
remarks | remarks eoncentration and in situ pH
Cold-worked See See occyrring in production
alloys of 204 (400) 1000 (150) | \omarks | remarks No environments are acceptable.
types 4c, 4d
and 4e 177 (350) | 1400 (200) | S€° See No
remarks | remarks
Any combinations of hydrogery
132 (270) See remarks See S¢ee Yes sulf@e, ghlorldg concentratlon
remarks | remarks and in situ pH in production
environments are acceptable.
Any combinations of chloride
218 (425) 2000 (300) See See No conceptra.tlon and in situ pH
Cold-worked remarks | remarks occurring in production
alloys of environments are acceptable.
E/pes 4dand Any combinations of hydrogen
e ) . ;
149 (300) See rérnarks See See Yes sulf@e, ghlorldg concentratlon
remarks | remarks and in situ pH in production
environments are acceptable.
Any combinations of chloride
232 (450) 7000 (1 000) See See Yes concerlwtrapon, in- 3|t.u pH
remarks | remarks occurring in production
Cold-worked environments are acceptable.
alloys of
type 4e Any combinations of hydrogery
204 (400) See remarks See See Yes sulfndp, c;hlondg concentratlon
remarks | remarks and in situ pH in production
environments are acceptable.

b) The maximum yield strength of the alloys achieved by cold work shall be

Wrought.or cast solid-solution nickel-based products in these applications shall be in the annealed and cold-wo
condition and shall meet all of the following.

a)._\.The maximum hardness value for alloys in these applications shall be 40 HRC; and

45 HRC

— Type 4c: T 034 MPa (150 KsiJ;
— Type 4d: 1 034 MPa (150 ksi);
— Type 4e: 1 240 MPa (180 ksi);

c) UNS 10276 (Type 4e) when used at a minimum temperature of 121°C (250°F) shall have a maximum hardness of

ked

NOTE

The limits of application of the materials types 4c, 4d and 4e in this table overlap.

© 1S0O 2005 — All rights reserved


https://standardsiso.com/api/?name=3c593240bf9f0848743cc99b756efe73

ISO 15156-3:2003/Cor.2:2005(E)

Page 26, Table A.18 — Environmental and materials limits for martensitic stainless steels used for any
equipment or components:

Rep

lace Table A.18 with the following:

Table A.18 — Environmental and materials limits for martensitic stainless steels used for any
equipment or components

Individual Temperature Partial Chloride pH Sulfur- Remarks
allpy UNS pressure conc. resistant?
Npmber H3S, pH,s
max. max. max.
°C (°F) kPa (psi) mg/|
S41P00, See remarks 10 (1,5) See >35 NDs?
S41p00, remarks
S42p00, N
J91150, Any combinations.of temperature
J91151, and chloridergoncentration
J91540, occurringin production
s42000 environfents are acceptable
S41425 See remarks 10 (1,5) See >35 No
remarks
Thege materials shall also comply with the following.
a) |Cast or wrought alloys UNS S41000, J91150 (CA15), and J91151 (CAA5M) shall have a maximum hardness of
22 HRC and shall be
1) austenitized and quenched or air-cooled,
2) tempered at 621°C (1 150°F) minimum, then cooled to ambient temperature, and
3) tempered at 621°C (1 150°F) minimum, but lower than the first tempering temperature, then cooled to ambient
temperature.
b) |Low-carbon, martensitic stainless steels, either castd91540 (CA6NM) or wrought S42400 or S41500 (F6NM), shall
have a maximum hardness of 23 HRC and shall be
1) austenitized at 1 010 °C (1 850 °F) minimum, then air- or oil-quenched to ambient temperature,
2) tempered at 649 °C to 691 °C (1 200-°Fto 1 275 °F), then air-cooled to ambient temperature, and
3) tempered at 593 °C to 621 °C (1100 °F to 1 150 °F), then air-cooled to ambient temperature.
c) |Cast or wrought alloy UNS S42000 shall have a maximum hardness of 22 HRC and shall be in the quenched and
tempered heat-treatment condition
d) | Wrought low-carbon UNS\S41425 martensitic stainless steel in the austenitized, quenched, and tempered condition
shall have a maximum-hardness of 28 HRC.
2@ INo data submitted, to ascertain whether these materials are acceptable for service in the presence of elemental sulfur in the
envifonment.
10 © IS0 2005 — All rights reserved
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Page 27, Table A.19 — Environmental and materials limits for martensitic stainless steels used as downhole
tubular components and for packers and other subsurface equipment:

Replace Table A.19 with the following:

Table A.19 — Environmental and materials limits for martensitic stainless steels used as downhole
tubular components and for packers and other subsurface equipment

Specification/ | Temperature Partial Chloride pH Sulfur- Remarks
Individual alloy pressure conc. resistant?
UNS Number H3S, pH,s
max. max. max.
°C (°F) kPa (psi) mg/|
ISO 11960 L-80 | See remarks 10 (1,5) See >35 NDS® o
Type 13 Cr, remarks Any combinations of temperaturg
S41426, S42500 and chloride goncentration occurfing
in production environments are
S41429 See remarks 10 (1,5) See >45 NDS? acceptablé
remarks

For these applications, these materials shall also comply with the following.

a)

b

c)

UNS S41426 tubular components shall be quenched and tempered tohmaximum 27 HRC and maximum
strength 724 MPa (105 ksi).

UNS S42500 (15 Cr) tubing and casing is acceptable as Grade 80 [SMYS 556 MPa (80 ksi)] only and shall be i
quenched and double-tempered condition, with a maximum hardness of 22 HRC. The quench and double-te
process shall be as follows:

1) austenitize at minimum 900 °C (1 652 °F), then air- or Qilsxquench;
2) temper at minimum 730 °C (1 346 °F), then cool texambient temperature; and
3) temper at minimum 620 °C (1 148 °F), then cool'td6 ambient temperature.

UNS S41429 tubular components shall be guenched and tempered or normalised and tempered to a maxi
hardness of 27 HRC and a maximum yield¢strength of 827 MPa (120 ksi).

yield

hor

num

a

No data submitted to ascertain whether_these materials are acceptable for service in the presence of elemental sulfur in the
environment.

©

ISO 2005 — All rights reserved
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Page 29, Table A.22 — Environmental and materials limits for martensitic stainless steels used as compressor

components:

Replace Table A.22 with the following:

Table A.22 — Environmental and materials limits for martensitic stainless steels used as compressor

components
Individual Temperature Partial Chloride pH Sulfur- Remarks
allpy UNS pressure conc. resistant
Number H3S, pH,s ?
max. max. max.
°C (°F) kPa (psi) mg/|
S$#1000, See remarks See See See NDS? o
S$#1500, remarks remarks | remarks Any combinations of temperature,
Sh2400, PH,S. chloride congcentyation and
J$1150, in situ pH occurringin production
J$1151, environments ‘are’ acceptable.
Jp1540

For|these applications, these materials shall also comply with the following.

a) | Cast or wrought alloys UNS S41000, J91150 (CA15), and J91151 (CA15M) 'shall have 22 HRC maximum
hardness if used for compressor components and shall be

1) austenitized and quenched or air-cooled,
2) tempered at 621 °C (1 150 °F) minimum, then cooled to ambienttemperature, and
3) tempered at 621 °C (1 150 °F) minimum, but lower than the.first tempering temperature, then cooled to

ambient temperature.

b) | Low-carbon, martensitic stainless steels, either cast J91540, (CA6NM) or wrought S42400 or S41500 (FENM), shall
have a maximum hardness of 23 HRC and shall be

4) austenitized at 1 010 °C (1 850 °F) minimum, then air- or oil-quenched to ambient temperature,

5) tempered at 649 °C to 690 °C (1 200 °F to 1275 °F), then air-cooled to ambient temperature, and

6) tempered at 593 °C to 621 °C (1 100 {F to 1 150 °F), then air-cooled to ambient temperature.

c) | If used for impellers, cast or wrought“alloys UNS S41000, J91150 (CA15) and J91151 (CA15M), cast J91540

(CAB6NM) and wrought S42400 or S41500 (F6NM) shall exhibit a threshold stress > 95 % of actual yield strength in
the anticipated service environment.

No data submitted to ascertain whether these materials are acceptable for service in the presence of elemental sulfur in the
environment.

12 © IS0 2005 — All rights reserved
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Page 30, Table A.23 — Environmental and materials limits for martensitic stainless steels used as wellhead
and tree components and valve and choke components
(excluding casing and tubing hangers and valve stems):

Replace Table A.23 with the following:

Table A.23 — Environmental and materials limits for martensitic stainless steels used as wellhead and
tree components and valve and choke components

(excluding casing and tubing hangers and valve stems)
\ 7

Individual | Temperature Partial Chloride pH Sulfur- Remarks
alloy UNS pressure conc. resistant?
Number H3S, pH,s
max. max. max.
°C (°F) kPa (psi) mg/|
S41000, See remarks See See >35 NDS?
S41500, remarks remarks Any,combinations of temperatufe,
S42000, PH,s-and chloride concentratior
J91150, - .
J91151, occurring in production
191540 environments are acceptable.
S42400

For these applications, these materials shall also comply with the following-

a) Cast or wrought alloys UNS S41000, J91150 (CA15), and J91151(CA15M), shall have 22 HRC maximum hardpess
and shall be

1) austenitized and quenched or air-cooled,
2) tempered at 620 °C (1 150 °F) minimum, then cooléd to ambient temperature, and
3) tempered at 620 °C (1 150 °F) minimum, but ‘lower than the first tempering temperature, then cooled to

ambient temperature.

b) Low-carbon, martensitic stainless steels: gither cast J91540 (CA6NM) or wrought S42400 or S41500 (F6NM) shall
have 23 HRC maximum hardness and shall be:

1) austenitized at 1 010 °C (1 850 *F) minimum, then air- or oil-quenched to ambient temperature;
2) tempered at 648 °C to 690:°€ (1 200 °F to 1 275 °F), then air-cooled to ambient temperature; and
3) tempered at 593 °C_ to 620 °C (1 100 °F to 1 150 °F), then air-cooled to ambient temperature.

c) Cast or wrought alloy UNS S42000 shall have a maximum hardness of 22 HRC and shall be in the quenched|and
tempered heat-treatment condition.

2@  No data submitted to ascertain whether these materials are acceptable for service in the presence of elemental sulfur if the

environment.

© IS0 2005 — All rights reserved 13
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Page 30, A.6.3 Welding of martensitic stainless steels of this materials group:

Replace A.6.3 with the following:

The

The
and
for t

requirements for the cracking-resistance properties of welds shall apply (see 6.2.2).

hardness of the HAZ after welding shall not exceed the maximum hardness allowed for the base metal,
the hardness of the weld metal shall not exceed the maximum hardness limit of the respective alloy used
he welding consumable

Mar

ensitic stainless steels welded with nominally matching consumables shall meet the following

requirements.

Wel

dments in martensitic stainless steels shall undergo a PWHT at 621 °C (1 150 °F) minimum and|shall

comply with (6.2.2.2)

Wel
S41

dments in the low-carbon martensitic stainless steels [cast J91540 (CA6NM) or wrought\'S42400 or
600 (F6NM)] shall undergo a single- or double-cycle PWHT after first being cooled to 26%$€ (77 °F), as

follows.

Single-cycle PWHT shall be at 580 °C to 621 °C (1 075 °F to 1 150 °F).

Double-cycle PWHT shall be at 671 °C to 691 °C (1 240 °F to 1 275 °F), then cooled to 25 °C (77 °F) or
less, then heated to 580 °C to 621 °C (1 075 °F to 1 150 °F).
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