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Nationales  Vorwort  

Dieses Dokument  (EN ISO13703-2:2023) wurde vom Technischen Komitee ISO/TC67 �Oil  and  gas industries 

including  lower carbon  energy� in Zusammenarbeit mit  dem Technischen Komitee CEN/TC12 �Öl-  und Gasin-
dustrie einschließlich kohlenstoffarmer Energieträger� erarbeitet,  dessen Sekretariat von NEN (Niederlande) 

gehalten wird. 

Das zuständige deutsche Normungsgremium ist der Arbeitskreis NA109-00-01-06AK �Verfahrenstech-
nische Ausrüstung,  Rohrleitungen,  Anlagen  und damit  verbundene Sicherheit� Spiegelausschuss zu 

ISO/TC67/SC 6�  im DIN-Normenausschuss Erdöl- und  Erdgasgewinnung (NÖG). 

Dieses Dokument  enthält  unter Berücksichtigung des Präsidialbeschlusses 1/2004 nur die englische Original-
fassung von EN ISO13703-2:2023. 

Diese Norm enthält neben den gesetzlichen Einheiten auch die Einheiten �ft�, �in (inch)�, �ksi� und �NPS�, die
in Deutschland nicht zugelassen sind. Es wird ausdrücklich darauf hingewiesen, dass die Anwendung dieser 

Einheiten im nationalen  amtlichen  und  geschäftlichen Verkehr auf  Grund des Gesetzes über  Einheiten im Mess-
wesen und  die Zeitbestimmung (EinhZeitG) nicht zulässig ist.  Die Angabe  dieser Einheiten dient lediglich als  

Hilfe im amtlichen  und  geschäftlichen Verkehr (z. B.  bei  Einfuhr und  Ausfuhr) mit  solchen Staaten,  die diese 

Einheiten anwenden. 

ANMERKUNG Nach ANSI wird die Nennweite des inneren Durchmessers eines Rohres bzw.  einer Schlauchleitung  in 

NPS (en: nominal  pipe size) in inch (Zoll) angegeben,  europäisch wird dafür DN (fr: diamètre nominal) basierend auf  der 

SI-Einheit  Millimeter verwendet. 

Umrechnung: 

Nicht-zugelassene-Einheit Zugelassene Einheit Umrechnung 

ft  m  1 ft  = 0,304 8m 

in (inch) mm  1 inch = 25,4mm 

ksi MPa  1 ksi = 6,894 757MPa 

NPS DN 1NPS =DN25 

Für die in diesem Dokument  zitierten Dokumente wird im Folgenden auf  die entsprechenden deutschen Doku-
mente hingewiesen: 

ISO 148-1  siehe DINEN ISO148-1 

ISO 3183  siehe DINEN ISO3183 

ISO 3452 (all parts)  siehe 
DIN EN ISO  3452 (alle  Teile) 

ISO 4499-2 siehe DINEN ISO4499-2 

ISO 4499-4 siehe DINEN ISO4499-4 

ISO 4624  siehe DINEN ISO4624 

ISO 6507-1 siehe DINEN ISO6507-1 

ISO 6892-1 siehe DINEN ISO6892-1 

ISO 9001  siehe DINEN ISO9001 

ISO 9606  siehe DINEN ISO9606 

ISO 9712  siehe DINEN ISO9712 

ISO 10684 siehe DINEN ISO10684 

ISO 10893-11 siehe DINEN ISO10893-11 

ISO 11970 siehe DINEN ISO11970 
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ISO 14692 (alle  Teile) siehe 
DINEN ISO14692 (alle  Teile) 

ISO 14732 siehe DINEN ISO14732 

ISO 15156 (alle  Teile) siehe 
DINEN ISO15156 (alle  Teile) 

ISO 15614-1 siehe DINEN ISO15614-1 

ISO 15614-5 siehe DINEN ISO15614-5 

ISO 15614-7 siehe DINEN ISO15614-7 

ISO 17637 siehe DINEN ISO17637 

ISO 17781 siehe DINEN ISO17781 

ISO 17782 siehe DINEN ISO17782 

ISO 17945 siehe DINEN ISO17945 

ISO 27509 siehe DINEN ISO27509 

ISO/TR15608 siehe 
DINCEN ISO/TR15608 

Aktuelle  Informationen zu diesem Dokument  können über  die Internetseiten von DIN (www.din.de)  durch eine 

Suche nach  der Dokumentennummer  aufgerufen werden. 

Änderungen 

Gegenüber DINEN ISO13703:2003-06 und  DINEN ISO13703Berichtigung 1:2008-06 wurden folgende Ände-
rungen vorgenommen: 

a)  technische Überarbeitung  und  Aufteilung  in drei Teile; 

b)  Entfernung  des früheren Abschnitts 10 �Einbau-  und  Qualitätskontrolle�;  

c) Entfernung  des früheren Anhangs C,  da Anforderungen in ASMEB31.3  behandelt  werden; 

d) Hinzufügung von Werkstoffdatenblättern;  

e) redaktionelle Überarbeitung.  

Frühere  Ausgaben 

DINEN ISO13703: 2003-06 

DINEN ISO13703Berichtigung 1: 2008-06 
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Nationaler  Anhang NA  

(informativ) 

Begriffe  

Reihenfolge und Inhalt  der folgenden Begriffe sind identisch mit  denen im Abschnitt  Begriffe der englischen 

Fassung. 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

ISO  und  IEC stellen terminologische Datenbanken  für die Verwendung in der Normung unter den folgenden 

Adressen bereit: 

� ISO  Online  Browsing Platform: verfügbar unter https://www.iso.org/obp  

� IEC Electropedia: verfügbar unter https://www.electropedia.org/  

3.1  

austenitischer nichtrostender Stahl  

nichtrostender Stahl,  dessen Mikrogefüge bei Raumtemperatur  vorrangig aus  Austenit besteht 

3.2  

Kohlenstoffstahl 

Legierung von Kohlenstoff und  Eisen, die einen Massenanteil  an  Kohlenstoff von bis zu 2%  und  einen Mas-
senanteil an  Mangan  von bis zu 1,65% sowie Restmengen anderer Elemente enthält,  nicht gerechnet jene, die 

absichtlich  in spezifischen Mengen  zur Desoxidation beigegeben  werden (meist Silizium und/oder Aluminium)  

Anmerkung 1  zum Begriff: Kohlenstoffstähle, die in der Erdölindustrie verwendet werden, enthalten  üblicherweise 

einen Massenanteil  an  Kohlenstoff von weniger als  0,8%.  

3.3  

Endnutzer 

Organisation,  die für den Betrieb  einer Anlage/Einrichtung  und  deren Komponenten (z. B.  Rohrleitungen,  

Armaturen) verantwortlich ist 

Anmerkung 1  zum Begriff: Im  Kontext  dieses Dokuments ist der Endnutzer in  der Regel  ein Öl-  und  Gaskonzern. 

3.4  

niedriglegierter  Stahl  

Stahl  mit  einem Gesamtgehalt  an  Legierungsbestandteilen von weniger als  5% Massenanteil,  oder Stahl  mit  

einem Massenanteil  an  Chrom von weniger als  10,5%, aber mehr als  für Kohlenstoffstahl (3.2) festgelegt ist 

3.5  

Hersteller 

Organisation,  einschließlich Unterauftragnehmer, die Arbeitsgänge ausführt (z. B.  Umformen, Wärmebehan-
deln,  Schweißen), die die Werkstoffeigenschaften des fertigen Produkts beeinflussen 

3.6  

Nickellegierungen 

metallischer Werkstoff mit  Nickel  als  Hauptlegierungsbestandteil  
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3.7  

Probegussstück  

Gussstück,  das im Rahmen der Einführung und  Entwicklung  des Herstellungsverfahrens hergestellt und  

geprüft wurde, wie z. B.  das erste Gussstück  einer neuen  oder geänderten Vorlage, das mit  denselben 

Gießverfahren hergestellt wurde wie die Gussstücke aus  der laufenden Produktion, die es repräsentieren soll  

3.8  

Käufer  

Organisation,  die ein Produkt von einem Hersteller (3.5) kauft  

Anmerkung 1  zum Begriff: Ein  Käufer kann  ein Öl-  und Gaskonzern, ein Auftraggeber oder ein Abnehmer sein. 

3.9  

nichtrostender Stahl  

Stahl  mit  einem Massenanteil  von 10,5% oder mehr an  Chrom, gegebenfalls  mit  Zusatz anderer Elemente zur 

Sicherung besonderer Eigenschaften 

3.10  

austenitischer nichtrostender Stahl  Typ304  

austenitischer  nichtrostender  Stahl (3.1), der beide Eigenschaften von Typ 304/304L aufweist 

3.11  

austenitischer nichtrostender Stahl  Typ316  

austenitischer  nichtrostender  Stahl (3.1), der beide Eigenschaften von Typ 316/316L aufweist 

3.12  

austenitischer nichtrostender Stahl  TypUNS S34565  

hochlegierter austenitischer  nichtrostender  Stahl (3.1) mit  SMYS✁ 450MPa und  PRE✁ 40 

3.13  

austenitischer nichtrostender Stahl  Typ6Mo  

hochlegierter austenitischer  nichtrostender  Stahl (3.1) mit  6%Mo und  PREN✁ 40,0 

3.14  

ferritisch-austenitischer  nichtrostender Stahl  Typ22CrDuplex  

ferritisch-austenitische nichtrostende Stahllegierungen  mit  30,0✂ PREN<40,0 und Cr✁ 19% (Massenanteil) 

3.15  

ferritisch-austenitischer  nichtrostender Stahl  Typ25CrDuplex  

ferritisch-austenitische nichtrostende Stahllegierungen  mit  40,0✂ PREN<48,0 

Anmerkung 1  zum Begriff: Nichtrostender Stahl  Typ 25CrDuplex wird häufig als  �Superduplex�  bezeichnet.  

3.16  

ferritisch-austenitischer  nichtrostender Stahl  Typ Lean Duplex 

ferritisch-austenitische  nichtrostende  Stahllegierungen  mit  PREN✁ 28 

Anmerkung 1  zum Begriff: In  diesem Dokument  bezieht sich nichtrostender Stahl  Typ LeanDuplex auf  die UNS-Num-
mern S32003, S32304 und S82441. 
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Nationaler  Anhang NB  

(informativ) 

Abkürzungen 

In  diesem Dokument  werden die folgenden Abkürzungen  verwendet. 

ANSI  Amerikanisches Institut  für Normung (en: American National  Standards Institute)  

AOD Argon-Sauerstoff-Entkohlung (en: argon oxygen decarburization) 

API  Amerikanisches Erdölinstitut (en: American Petroleum Institute)  

ASTM Amerikanische Gesellschaft für Materialprüfungsnormen (en: American Society of Testing and  

Materials) 

ASME  Amerikanische Gesellschaft der Maschinenbauingenieure (en: American Society of Mechanical  

Engineers) 

BPVC Kessel- und Druckbehälterverordnung (en: Boiler and  Pressure Vessel Code) 

CE Kohlenstoffäquivalent  (en: carbon equivalent),  das wie folgt  berechnet wird: 

(%C+%Mn/6+ (%Cr +%Mo+%V)/5 + (%Ni +%Cu)/15), dabei wird die Konzentration der 

chemischen Elemente als  Massenanteil in Prozent angegeben  

CLR Risslängenverhältnis (en: crack length  ratio) 

CSR Rissempfindlichkeitsverhältnis (en: crack sensitivity ratio) 

CTR Rissdickenverhältnis (en: crack  thickness ratio) 

DN Nenndurchmesser (en: nominal  diameter) 

EBW  Elektronenstrahlschweißen  (en: electron beam  welding) 

EDS Elementdatenblatt  (en: element  data  sheet) 

EEA  Europäischer Wirtschaftsraum (EWR)  (en: European Economic Area) 

EEMUA  Verband der Anwender von technischen Geräten und  Werkstoffen (en: Engineering Equipment 

& Materials Users Association) 

EN Europäische Norm (en: European standard) 

FCAW Lichtbogenschweißen mit  Flussmittel (en: flux-cored arc welding) 

GTAW Wolfram-Schutzgasschweißen (en: gas tungsten  arc welding) 

HAZ Wärmeeinflusszone (WEZ) (en: heat-affected zone) 

HBW  Brinellhärte, gemessen mit  Wolframkugel  (en: Brinell  hardness with  tungsten  ball)  

HFW Hochfrequenz-Schweißnaht (en: high-frequency welded) 

HIC wasserstoffinduzierte Rissbildung  (en: hydrogen-induced cracking)  

HIP heißisostatisches Pressen (en: hot isostatic pressing) 

HR Rockwellhärte  (en: Rockwell  hardness) 

HRB Rockwellhärteskala B (en:  Rockwell  hardness, B scale)  

HRC Rockwellhärteskala C  (en: Rockwell  hardness, C scale)  

HV Vickershärte (en: Vickers hardness) 

HVAF Hochgeschwindigkeitsbrenngasspritzen (en: high velocity air fuel)  

HVOF Hochgeschwindigkeitsflammspritzen (en: high velocity oxygen fuel) 

ISO  Internationale  Organisation  für Normung (en: International  Organization  for Standardization) 

LBW  Laserstrahlschweißen (en: laser beam  welding) 

MDS  Werkstoffdatenblatt  (en: material data  sheet) 
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MPCR Bericht über die Qualifizierung  des Herstellungsprozesses (en: manufacturing  procedure 

conformity record) 

MPS  Zusammenfassung des Herstellungsprozesses (en: manufacturing  procedure summary) 

MSS  Gesellschaft für Industrienormung (en: Manufacturers Standardization Society) 

MT  Magnetpulverprüfung  (en: magnetic  particle  testing) 

NACE Nationaler  Verband der Korrosionsschutztechniker (en: National  Association of Corrosion 

Engineers) 

NDT zerstörungsfreie Prüfung (ZfP) (en: non-destructive testing) 

NORSOK  Norsk sokkels  konkuranseposisjon (Wettbewerbsposition norwegischer Produkte) 

NPS Nenn-Rohrdurchmesser (en: nominal  pipe size) 

OD Außendurchmesser (en: outer diameter) 

PED Druckgeräterichtlinie (en: Pressure Equipment Directive) (EU-Richtlinie  2014/68/EU) 

PREN Lochfraßindex (en: pitting  resistance equivalent  number),  der wie  folgt  berechnet wird: 

(%Cr + 3,3 ×% (Mo+0,5W) + 16 ×%N), dabei wird die Konzentration der chemischen Elemente 

als  Massenanteil  in Prozent angegeben.  

PSL Produktspezifikationsebene (en: product specification level) 

PT Eindringprüfung (en: penetrant  testing) 

PTAW  Plasmalichtbogenschweißen  (en: plasma  transfer arc welding) 

PWHT Wärmebehandlung  nach dem Schweißen  (en: post weld heat  treatment) 

QL  Gütestufe (en: quality  level) 

QTR Qualifikationsprüfprotokoll  (en: qualification  test record) 

RT Röntgenprüfung  (en: radiographic testing) 

SAW Unterpulverschweißen (en: submerged arc welding) 

SAWL Unterpulverschweißen mit  Längsnaht  (en: submerged arc longitudinally  welded) 

SMAW  Metall-Lichtbogenschweißen  (en: shielded-metal arc welding) 

SMYS  festgelegte Mindeststreckgrenze (en: specified minimum  yield strength) 

SSC schwefelwasserstoffinduzierte Spannungsrisskorrosion (en: sulfide stress cracking) 

UNS einheitliches Nummerierungssystem (en: unified numbering  system) 

UT Ultraschallprüfung  (en: ultrasonic  testing) 

VT Sichtprüfung  (en: visual  testing) 

WC Wolframcarbid (en: tungsten  carbide) 

7  

Full document details: DIN EN ISO 13703-2:2024-02

http://www.avadocuments.com/doc/din-en-iso-13703-2-2024-02
http://www.avadocuments.com/doc/din-en-iso-13703-2-2024-02


DIN EN ISO  13703-2:2024-02  

Nationaler  Anhang NC  

(informativ) 

Literaturhinweise  

DINCEN ISO/TR15608, Schweißen�  Richtlinien  für  eine  Gruppeneinteilung  von metallischen Werkstoffen  

DINEN ISO148-1, Metallische Werkstoffe�  Kerbschlagbiegeversuch  nach  Charpy�  Teil 1:  Prüfverfahren  

DINEN ISO3183, Erdöl- und  Erdgasindustrie�  Stahlrohre  für  Rohrleitungstransportsysteme  

DIN EN ISO  3452 (alle  Teile), Zerstörungsfreie  Prüfung�  Eindringprüfung  

DINEN ISO4499-2, Hartmetalle� Metallographische Bestimmung  der  Mikrostruktur�  Teil 2:  Messung  der  

WC-Korngröße  

DINEN ISO4499-4, Hartmetalle� Metallographische Bestimmung  der  Mikrostruktur�  Teil 4:  

Charakterisierung  von Porosität,  Kohlenstofffehlern  und  Anteil an  Eta-Phase 

DINEN ISO4624, Beschichtungsstoffe�  Abreißversuch  zur Bestimmung  der  Haftfestigkeit  

DINEN ISO6507-1, Metallische Werkstoffe�  Härteprüfung  nach  Vickers�  Teil 1:  Prüfverfahren  

DINEN ISO6892-1, Metallische Werkstoffe�  Zugversuch�  Teil 1:  Prüfverfahren  bei Raumtemperatur  

DINEN ISO9001, Qualitätsmanagementsysteme�  Anforderungen  

DINEN ISO9606, Prüfung  von Schweißern�  Schmelzschweißen  

DINEN ISO9712, Zerstörungsfreie  Prüfung�  Qualifizierung  und  Zertifizierung  von Personal der  

zerstörungsfreien  Prüfung  

DINEN ISO10684, Verbindungselemente�  Feuerverzinkung  

DINEN ISO10893-11, Zerstörungsfreie  Prüfung  von Stahlrohren�  Teil 11:  Automatisierte Ultraschallprüfung  

der  Schweißnaht  geschweißter  Stahlrohre  zum Nachweis von Unvollkommenheiten in  Längs-  und/oder 

Querrichtung  

DINEN ISO11970, Anforderungen  und  Anerkennung  von Schweißverfahren  für  das Produktionsschweißen  von 

Stahlguss  

DINEN ISO14692 (alle Teile), Erdöl- und  Erdgasindustrie�  Glasfaserverstärkte Kunststoffrohrleitungen  (GFK) 

DINEN ISO14732, Schweißpersonal�  Prüfung  von Bedienern  und  Einrichtern  zum mechanischen  und  

automatischen  Schweißen  von metallischen Werkstoffen  

DINEN ISO15156 (alle  Teile), Erdöl- und  Erdgasindustrie�  Werkstoffe  für  den  Einsatz  in  H2S-haltiger  

Umgebung  bei der  Öl- und  Gasgewinnung  

DINEN ISO15614-1, Anforderung  und  Qualifizierung  von  Schweißverfahren  für  metallische Werkstoffe�  

Schweißverfahrensprüfung�  Teil 1:  Lichtbogen-  und  Gasschweißen von Stählen  und  Lichtbogenschweißen  von  

Nickel und  Nickellegierungen  

DINEN ISO15614-5, Anforderung  und  Qualifizierung  von Schweißverfahren  für  metallische Werkstoffe�  

Schweißverfahrensprüfung�  Teil 5:  Lichtbogenschweißen  von Titan, Zirkonium  und  ihren Legierungen  
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DINEN ISO15614-7, Anforderung  und  Qualifizierung  von Schweißverfahren  für  metallische Werkstoffe�  

Schweißverfahrensprüfung�  Teil 7:  Auftragschweißen  

DINEN ISO17637, Zerstörungsfreie  Prüfung  von Schweißverbindungen�  Sichtprüfung  von  

Schmelzschweißverbindungen  

DINEN ISO17781, Erdöl-, petrochemische  und  Erdgasindustrie�  Prüfverfahren  für  die  Qualitätslenkung  von  

Mikrostrukturen  von ferritisch/austenitisch  nichtrostenden  Duplexstählen  

DINEN ISO17782, Erdöl-, petrochemische  und  Erdgasindustrie�  Herstellerqualifizierung  von 

Sonderwerkstoffen  

DINEN ISO17945, Erdöl-, petrochemische  und  Erdgasindustrie�  Metallische Werkstoffe  beständig gegen  

Schwefelwasserstoff-Rissbildung  in  korrosiver Erdölraffinerieumgebung  

DINEN ISO27509, Erdöl- und  Erdgasindustrie�  Kompakte Flanschverbindungen  mit IX  Dichtungsring  
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European foreword 

This document (EN ISO 13703-2:2023) has been prepared by Technical Committee ISO/TC 67 "Oil and 

gas industries including lower carbon energy" in collaboration with Technical Committee CEN/TC 12 

�Oil and gas industries including lower carbon energy� the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an 

identical text or by endorsement, at the latest by April 2024, and conflicting national standards shall be 

withdrawn at the latest by April 2024. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 

patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

Any feedback and questions on this document should be directed to the users� national standards 

body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 

following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 

North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the 

United Kingdom. 

Endorsement notice 

The text of ISO 13703-2:2023 has been approved by CEN as EN ISO 13703-2:2023 without any 

modification. 
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oreword

ISO t e International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). T e ork o  re aring International Standards is normally carried out 
t roug ISO tec nical committees. Eac member body interested in a subject or ic a tec nical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison it ISO, also take art in t e ork. 
ISO collaborates closely it t e International Electrotec nical Commission (IEC) on all matters o  
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in t e ISO/IEC Directives, Part 1. In articular, t e di erent a roval criteria needed or t e 
di erent ty es o  ISO document s ould be noted. T is document as dra ted in accordance it t e 
editorial rules o  t e ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO dra s attention to t e ossibility t at t e im lementation o  t is document may involve t e use 
o  (a) atent(s). ISO takes no osition concerning t e evidence, validity or a licability o  any claimed 

atent rig ts in res ect t ereo . As o  t e date o  ublication o  t is document, ISO ad not received 
notice o  (a) atent(s) ic may be required to im lement t is document. Ho ever, im lementers are 
cautioned t at t is may not re resent t e latest in ormation, ic may be obtained rom t e atent 
database available at www.iso.org/patents. ISO s all not be eld res onsible or identi ying any or all 
such patent rights.

Any trade name used in t is document is in ormation given or t e convenience o  users and does not 
constitute an endorsement. 

For an ex lanation o  t e voluntary nature o  standards, t e meaning o  ISO s ecific terms and 
ex ressions related to con ormity assessment, as ell as in ormation about ISO's ad erence to 
t e World Trade Organization (WTO) rinci les in t e Tec nical arriers to Trade (T T), see 
www.iso.org/iso/foreword.html.

T is document as re ared by Tec nical Committee ISO/TC 67, Oil and gas industries including lower 
carbon energy, Subcommittee SC 6, Process equipment, piping, systems, and related safety, in collaboration 

it t e Euro ean Committee or Standardization (CEN) Tec nical Committee CEN/TC 12, Oil and gas 
industries including lower carbon energy, in accordance with the Agreement on technical cooperation 
between ISO and CEN (Vienna Agreement).

T is first edition o  ISO 13703-2, toget er it ISO 13703-1 and ISO 13703-3, cancels and re laces 
ISO 13703:2000, ic as been tec nically revised. It also incor orates t e Tec nical Corrigendum 
ISO 13703:2000/Cor.1:2002.

The main changes compared to the previous edition are as follows:

� deletion o  t e installation and quality control requirements in Clause 10;

� deletion o  ormer Annex C as requirements are addressed in ASM 31.3;

� addition of material data sheets.

A list of all parts in the ISO 13703 series can be found on the ISO website.

Any eedback or questions on t is document s ould be directed to t e user�s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.

iv   
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oduction

Requirements are defined in material datas eets and element datas eets, ic can be used or 
t e s ecification and rocurement o  materials or i ing systems. Common abrication, elding, 
ins ection, examination and testing requirements o i ing systems are covered by ISO 13703-3.

Local, national or regional regulations can also a ect t e s ecification o i ing materials.

v 
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wer car
st e 

Part 2: 

1 Scope

T is document rovides a set o  common su lementary requirements or t e most requently used 
materials in u tream oil and ga i ing systems. 

T is document is a licable to o s ore and ons ore roduction acilities, rocessing and gas 
lique action lants. T e materials covered in t is document are intended to be used in t e ollo ing 

i ing systems services:

� category D, category M, normal an ig ressure, according to ASM 31.3;

� sour environments as defined in t e ISO 15156 series.

NOTE For t e ur oses o  t is document, ANSI/NACE MR0175 is equivalent to t e ISO 15156 series, and 
ANSI/NACE MR0103 is equivalent to ISO 179 5.

T is document does not rovide guidelines for material selection. The selection of suitable materials for 
a s ecific service including any necessary additional material requirements remains t e res onsibility 
of the end user.

T is document does not cover requirements related to:

� sulfide stress cracking (SSC) in corrosiv etroleum refining environments included in ISO 179 5;

� non-metalli i ing systems according to ASM 31.3 or t e ISO 1 692 series;

� marin i ing systems, e.g. ballastin i ing system, covered by classification rules;

� subse roduction systems;

� do n ole equi ment;

� trans ortation i eline systems, including flo lines, designed in accordance it a recognized 
pipeline design code.

Common requirements related to manu acture, ins ection and rocurement o  i ing and valve 
parts are included in Annex A and Annex , roviding material datas eets and element datas eets, 
res ectively. T ese material and element datas eets can be a lied or a lications ot er t an i ing 
systems, e.g. ressure vessels and um based u on assessment o  t e end user and con ormance it
t e selected design code or t e relevant equi ment. T is document is not intended to limit t e use o  
alternative materials or grades within a referenced material standard. W ere t e use of alternative 
materials/grades are considered a ro riate, t e end user is res onsible or s eci ying any additional 
requirements necessary to meet t e design code or s ecification.

1 
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2 ◆!✁✂✄☎✆✈e references

T e ollo ing documents are re erred to in t e text in suc a ay t at some or all o  t eir content 
constitutes requirements o  t is document. For dated re erences, only t e edition cited a lies. For 
undated re erences, t e latest edition o  t e re erenced document (including any amendments) a lies.

ISO 3 52 (al arts), Non-destructive testing � Penetrant testing

ISO 9-2, Hardmetals � Metallographic determination of microstructure � Part 2: Measurement of WC 
grain size

ISO 9- , Hardmetals � Metallographic determination of microstructure � Part 4: Characterisation of 
porosity, carbon defects and eta-phase content

IS 62 , Paints and varnishes � Pull-off test for adhesion

ISO 6892-1, Metallic materials � Tensile testing � Part 1: Method of test at room temperature

ISO 9606, ◗✝alification testing o✞ welders � Fusion welding

ISO 10 7 , Steel and steel products � Inspection documents

ISO 1068 , Fasteners � Hot dip galvanized coatings

ISO 10893-11, Non-destructive testing of steel tubes � Part 11: Automated ultrasonic testing of the weld 
seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 11970, Specification and qualification o✞ welding procedures ✞or production welding o✞ steel castings

ISO 1 732, Welding personnel � Qualification testing o✞ welding operators and weld setters ✞or mechanized 
and automatic welding of metallic materials

ISO 15156 (all arts), Petroleum and natural gas industries � Materials for use in H2S-containing 
environments in oil and gas production

ISO 1561 -1, Specification and qualification o✞ welding procedures ✞or metallic materials � Welding 
procedure test � Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

ISO 1561 -5, Specification and qualification o✞ welding procedures ✞or metallic materials � Welding 
procedure test � Part 5: Arc welding of titanium, zirconium and their alloys

ISO 1561 -7, Specification and qualification o✞ welding procedures ✞or metallic materials � Welding 
procedure test � Part 7: Overlay welding

ISO 17637, Non-destructive testing of welds � Visual testing of fusion-welded joints

ISO 17781, Petroleum, petrochemical and natural gas industries � Test methods for quality control of 
microstructure of ferritic/austenitic (duplex) stainless steels

ISO 17782, Petroleum, petrochemical and natural gas industries � Scheme for conformity assessment of 
manufacturers of special materials

ISO 27509, Petroleum and natural gas industries � Compact flanged connections with IX seal ring

ISO 28079, Hardmetals � Palmqvist toughness test

ISO 6507-1, Metallic materials � Vickers hardness test � Part 1: Test method

ANSI/MSS SP-55, Quality standard ✞or steel castings ✞or valves, flanges, fittings, and other piping 
components - visual method for evaluation of surface irregularities

ANSI/NACE TM028 , Evaluation of pipeline and pressure vessel steels for resistance to hydrogen-induced 
cracking
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ANSI/NACE MR0175, Petroleum and natural gas industries � Materials for use in H2S-containing 
environments in oil and gas production

API RP 93 -A, Materials and fabrication of 2 1/4 Cr-1Mo, 2 1/4 Cr-1Mo 1/4 v, 3Cr-1Mo, and 3Cr-1Mo-1/4 V 
steel heavy wall pressure vessels for high-temperature, high pressure Hydrogen service

API RP 93 -C, Materials and fabrication of 1 1/4 Cr-1/2 Mo steel heavy wall pressure vessels for high-
pressure Hydrogen service operating at or below 825 degrees F (440 degrees C)

API S ec 5L, Specification ✞or line pipe

API Std 6ACRA, Age-hardened Nickel-based alloys for oil and gas drilling and production equipment

ASM 16.20, Metallic gaskets ✞or pipe flanges

ASM 16.3 , Valves � Flanged, threaded and welding end

ASM 31.3, Process piping

ASM oiler an ressure vessel code ( PVC), Section V: Nondestructive examination

ASM iler an ressure vessel code ( PVC), Section VIII, Division 1: Rules for construction of pressure 
vessels

ASM oiler an ressure vessel code ( PVC), Section VIII, Division 2: Alternative rules

ASME oiler and ressure vessel code ( PVC), Section VIII, Division 3: Alternative rules for high pressure 
vessels

ASM oiler an ressure vessel code ( PVC), Section IX: Welding and brazing qualifications

ASTM A20/A20M, Standard specification ✞or general requirements ✞or steel plates ✞or pressure vessels

ASTM A29/A29M, Standard specification ✞or general requirements ✞or steel bars, Carbon and alloy, hot-
wrought

ASTM A105/A105M, Standard specification ✞or Carbon steel ✞orgings ✞or piping applications

ASTM A106/A106M, Standard specification ✞or seamless Carbon steel pipe ✞or high-temperature service

ASTM A182/A182M, Standard specification ✞or ✞orged or rolled alloy and stainless Steel pipe flanges, ✞orged 
fittings, and valves and parts ✞or high-temperature service

ASTM A193/A193M, Standard specification ✞or alloy-steel and stainless steel bolting ✞or high temperature 
or high pressure service and other special purpose applications

ASTM A19 /A19 M, Standard specification ✞or Carbon steel, alloy steel, and stainless steel nuts ✞or bolts 
for high pressure or high temperature service, or both

ASTM A203/A203M, Standard specification ✞or pressure vessel plates, alloy steel, Nickel

ASTM A216/A216M, Standard specification ✞or steel castings, Carbon, suitable ✞or ✞usion welding, ✞or high-
temperature service

ASTM A217/217M, Standard Specification ✞or Steel Castings, Martensitic Stainless and Alloy, ✞or Pressure-
Containing Parts, Suitable for High-Temperature Service

ASTM A23 /A23 M, Standard specification ✞or piping fittings o✞ wrought Carbon steel and alloy steel ✞or 
moderate and high temperature service

ASTM A2 0/A2 0M, Standard specification ✞or Chromium and Chromium-Nickel stainless steel plate, sheet, 
and strip for pressure vessels and for general applications
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ASTM A269/A269M, Standard specification ✞or seamless and welded austenitic stainless steel tubing ✞or 
general service

ASTM A276/A276M, Standard specification ✞or stainless steel bars and shapes

ASTM A312/A312M, Standard specification ✞or seamless, welded, and heavily cold worked austenitic 
stainless steel pipes

ASTM A320/A320M, Standard specification ✞or alloy-steel and stainless steel bolting ✞or low-temperature 
service

ASTM A333/A333M, Standard specification ✞or seamless and welded steel pipe ✞or low-temperature service 
and other applications with required notch toughness

ASTM A33 /A33 M, Standard specification ✞or seamless and welded Carbon and alloy-steel tubes ✞or low-
temperature service

ASTM A335/A335M, Standard specification ✞or seamless Ferritic alloy-steel pipe ✞or high-temperature 
service

ASTM A350/A350M, Standard specification ✞or Carbon and low-alloy steel ✞orgings, requiring notch 
toughness testing for piping components

ASTMA351/A351M, Standard specification ✞or castings, austenitic, ✞or pressure-containing parts

ASTM A352/A352M, Standard specification ✞or steel castings, ✞erritic and martensitic, ✞or pressure-
containing parts, suitable for low-temperature service

ASTM A358/A358M, Standard specification ✞or electric-✞usion-welded austenitic Chromium-Nickel 
stainless steel pipe for high-temperature service and general applications

ASTM A363, Standard specification ✞or Zinc-coated (galvanized) steel overhead ground wire strand

ASTM A370, Standard test methods and definitions ✞or mechanical testing o✞ steel products

ASTM A387/A387M, Standard specification ✞or pressure vessel plates, alloy steel, Chromium-Molybdenum

ASTM A388/A388M, Standard practice for ultrasonic examination of steel forgings

ASTM A 03/A 03M, Standard specification ✞or wrought austenitic stainless steel piping fittings

ASTM A 20/A 20M, Standard specification ✞or piping fittings o✞ wrought Carbon steel and alloy steel ✞or 
low-temperature service

ASTM A 53/A 53M, Standard specification ✞or high-temperature bolting, with expansion coe✞ficients 
comparable to austenitic stainless steels

ASTM A 79/A 79M, Standard specification ✞or stainless steel bars and shapes ✞or use in boilers and other 
pressure vessels

ASTM A 8 /A 8 M, Standard specification ✞or general requirements ✞or stainless steel bars, billets, and 
forgings

ASTM A 88/A 88M, Standard practice ✞or steel castings, welding, qualifications o✞ procedures and 
personnel

ASTM A /A M, Standard specification ✞or castings, Nickel and Nickel alloy

ASTM A508/A508M, Standard specification ✞or quenched and tempered vacuum-treated Carbon and alloy 
steel forgings for pressure vessels

ASTM A516/A516M, Standard specification ✞or pressure vessel plates, Carbon steel, ✞or moderate- and 
lower-temperature service
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ASTM A56 /A56 M, Standard specification ✞or hot-rolled and cold-finished age-hardening stainless steel 
bars and shapes

ASTM A578/A578M, Standard specification ✞or straight-beam ultrasonic examination o✞ rolled steel plates 
for special applications

ASTM A671/A671M, Standard specification ✞or electric-✞usion-welded steel pipe ✞or atmospheric and lower 
temperatures

ASTM A672/A672M, Standard specification ✞or electric-✞usion-welded steel pipe ✞or high-pressure service 
at moderate temperatures

 ASTM A691/A691M, standard specification ✞or Carbon and alloy steel pipe, electric-✞usion-welded ✞or high-
pressure service at high temperatures

ASTM A69 /A69 M, Standard specification ✞or Carbon and alloy steel ✞orgings ✞or pipe flanges, fittings, 
valves, and parts for high-pressure transmission service

ASTM A696, Standard specification ✞or steel bars, Carbon, hot-wrought or cold-finished, special quality, ✞or 
pressure piping components

ASTM A703/A703M, standard specification ✞or steel castings, creep-strength enhanced ✞erritic alloy, ✞or 
pressure-containing parts, suitable for high temperature service

ASTM A705/A705M, Standard specification ✞or age-hardening stainless steel ✞orgings

ASTM A739, Standard specification ✞or steel bars, alloy, hot-wrought, ✞or elevated temperature or pressure-
containing parts, or both

ASTM A781/A781M, Standard specification ✞or castings, steel and alloy, common requirements, ✞or general 
industrial use

ASTM A788/A788M, Standard specification ✞or steel ✞orgings, general requirements

ASTM A789/A789M, Standard specification ✞or seamless and welded ✞erritic/austenitic stainless steel 
tubing for general service

ASTM A790/A790M, Standard specification ✞or seamless and welded ✞erritic/austenitic stainless steel pipe

ASTM A815/A815M, Standard specification ✞or wrought ✞erritic, ✞erritic/austenitic, and martensitic 
stainless steel piping fittings

ASTM A860/A860M, Standard specification ✞or wrought high-strength ✞erritic steel butt-welding fittings

ASTM A928/A928M, Standard specification ✞or ✞erritic/austenitic (duplex) stainless steel pipe electric 
✞usion welded with addition o✞ filler metal

ASTM A957/A957M, Standard specification ✞or investment castings, steel and alloy, common requirements, 
for general industrial use

ASTM A960/A960M, Standard specification ✞or common requirements ✞or wrought steel piping fittings

ASTM A961/A961M, Standard specification ✞or common requirements ✞or steel flanges, ✞orged fittings, 
valves, and parts for piping applications

ASTM A962/A962M, Standard specification ✞or common requirements ✞or bolting intended ✞or use at any 
temperature from cryogenic to the creep range

ASTM A966/A966M, Standard practice for magnetic particle examination of steel forgings using 
alternating current

ASTM A985/A985M, Standard specification ✞or steel investment castings general requirements, ✞or 
pressure-containing parts
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ASTM A988/A988M, Standard specification ✞or hot isostatically-pressed stainless steel flanges, fittings, 
valves, and parts for high temperature service

ASTM A995/995M, Standard specification ✞or castings, austenitic-✞erritic (duplex) stainless steel, ✞or 
pressure-containing parts

ASTM A1058, Standard Test Methods for Mechanical Testing of Steel Products � Metric

ASTM A1080/A1080M, Standard practice for hot isostatic pressing of steel, stainless steel, and related 
alloy castings

ASTM A1082/A1082M, Standard specification ✞or high strength precipitation hardening and duplex 
stainless steel bolting for special purpose applications

AST 12 / 12 M, Standard Specification ✞or Copper and Copper Alloy Forging Rod, Bar, and Shapes

AST 1 8, Standard specification ✞or Aluminum-Bronze sand castings

AST 150/150M, Standard Specification ✞or Aluminum Bronze Rod, Bar, and Shapes

ASTM 151/ 151M, Standard specification ✞or Copper-Nickel-Zinc alloy (Nickel Silver) and Copper-Nickel 
rod and bar

ASTM 171/ 171M, Standard specification ✞or Copper-alloy plate and sheet ✞or pressure vessels, 
condensers, and heat exchangers

AST 265, Standard specification ✞or Titanium and Titanium alloy strip, sheet, and plate

ASTM 338, Standard specification ✞or seamless and welded Titanium and Titanium alloy tubes ✞or 
condensers and heat exchangers

AST 3 8, Standard specification ✞or Titanium and Titanium alloy bars and billets

ASTM 363, Standard specification ✞or seamless and welded unalloyed Titanium and Titanium alloy 
welding fittings

AST 366/ 366M, Standard specification ✞or ✞actory-made wrought Nickel and Nickel alloy fittings

AST 367, Standard specification ✞or Titanium and Titanium alloy castings

AST 381, Standard specification ✞or Titanium and Titanium alloy ✞orgings

ASTM 23, Standard Specification ✞or Nickel-Iron-Chromium-Molybdenum-Copper Alloy Seamless Pipe 
and Tube

ASTM 2 , Standard Specification ✞or Nickel-Iron-Chromium-Molybdenum-Copper Alloys Plate, Sheet, and 
Strip

AST 25, Standard Specification ✞or Nickel-Iron-Chromium-Molybdenum-Copper Alloys Rod and Bar

ASTM 3, Standard specification ✞or Nickel-Chromium-Molybdenum-Columbium alloy and Nickel-
Chromium-Molybdenum-Silicon alloy plate, sheet, and strip

ASTM , Standard specification ✞or Nickel-Chromium-Molybdenum-Columbium alloys (UNS N06625 
and UNS N06852) and Nickel-Chromium-Molybdenum-Silicon alloy (UNS N06219) pipe and tube

ASTM 6, Standard specification ✞or Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625), 
Nickel-Chromium-Molybdenum-Silicon alloy (UNS N06219), and Nickel-Chromium-Molybdenum-Tungsten 
alloy (UNS N06650) rod and bar

ASTM 9, Standard test method for measurement of coating thicknesses by the magnetic method: 
nonmagnetic coatings on magnetic basis metals

AST 56 , Standard specification ✞or Nickel alloy ✞orgings
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AST 571, Standard practice for qualitative adhesion testing of metallic coatings

AST 578, Standard test method for microhardness of electroplated coatings

AST 02, Standard test method for attribute sampling of metallic and inorganic coatings

ASTM 7, Standard specification ✞or precipitation-hardening and cold worked Nickel alloy bars, ✞orgings, 
and forging stock for moderate or high temperature service

AST 705, Standard specification ✞or Nickel-alloy (UNS N06625, N06219 and N08825) welded pipe

AST 733, Standard specification ✞or autocatalytic (electroless) Nickel-Phosphorus coatings on metal

ASTM 83 , Standard specification ✞or pressure consolidated powder metallurgy Iron-Nickel-Chromium-
Molybdenum (UNS N08367), Nickel-Chromium-Molybdenum-Columbium (Nb) (UNS N06625), Nickel-
Chromium-Iron alloys (UNS N06600 and N06690), and Nickel-Chromium-Iron-Columbium-Molybdenum 
(UNS N07718) alloy pipe flanges, fittings, valves, and parts

AST 861, Standard specification ✞or Titanium and Titanium alloy seamless pipe

AST 862, Standard specification ✞or Titanium and Titanium alloy welded pipe

ASTM C633, Standard test method for adhesion or cohesion strength of thermal spray coatings

ASTM E8/E8M, Standard test methods for tension testing of metallic materials

ASTM E9 /E9 M, Standard guide ✞or radiographic examination using industrial radiographic film

ASTM E112, Standard test methods for determining average grain size

ASTM E165/E165M, Standard practice for liquid penetrant testing for general industry

ASTM E186, Standard re✞erence radiographs ✞or heavy-walled (2 to 412 in. (50,8 to 114 mm)) steel castings

ASTM E280, Standard re✞erence radiographs ✞or heavy-walled (412 to 12 in. (114 to 305 mm)) steel castings

ASTM E 6, Standard re✞erence radiographs ✞or steel castings up to 2 in. (50,8 mm) in thickness

ASTM F 67/F 67M, Standard specification ✞or non✞errous nuts ✞or general use

ASTM F 68/F 68M, Standard specification ✞or non✞errous bolts, hex cap screws, socket head cap screws, 
and studs for general use

ASTM F788/F788M, Standard specification ✞or sur✞ace discontinuities o✞ bolts, screws, studs, and rivets, 
inch and metric series

ASTM F812, Standard specification ✞or sur✞ace discontinuities o✞ nuts, inch and metric series

ASTM F2329/F2329M, Standard specification ✞or Zinc coating, hot-dip, requirements ✞or application to 
Carbon and alloy steel bolts, screws, washers, nuts, and special threaded fasteners

ASTM G28, Standard Test Methods for Detecting Susceptibility to Intergranular Corrosion in Wrought, 
Nickel-Rich, Chromium-Bearing Alloys

ASTM G 8, Standard test methods for pitting and crevice corrosion resistance of stainless steels and related 
alloys by use of ferric chloride solution

EEMUA 23 , 90/10 Copper nickel alloy piping ✞or o✞✞shore applications

EN 1020 , Metallic products � Types of inspection documents

EN 10228- 2016, Non-destructive testing o✞ steel ✞orgings - Part 4: Ultrasonic testing o✞ austenitic and 
austenitic-ferritic stainless steel forgings
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MSS SP-93-2020, Quality standard ✞or steel castings and ✞orgings ✞or valves, flanges, fittings, and other 
piping components � Liquid penetrant examination method

MSS SP-1 7, Quality standard for steel castings used in standard class steel valves � sampling method for 
evaluating casting quality

NORSOK M-650, Qualification o✞ manu✞acturers o✞ special materials

3 Terms and definitions

For t ur oses o  t is document, t e ollo ing terms and definitions a ly.

ISO and IEC maintain terminology databases or use in standardization at t e ollo ing addresses:

� ISO Online bro sin latform: available at https:// www .iso .org/ obp

� IEC Electro edia: available at tt ://  .electro edia .org/ 

✸!1
austenitic stain❧ess ste✂❧

stainless stee ose microstructure at room tem erature consist redominantly o  austenite

✸!2
car❜❜n ste✂❧

alloy o  carbon and iron containing u to 2 % mass raction carbon and u to 1,65 % mass raction 
manganese and residual quantities o  ot er elements, exce t t ose intentionally added in s ecific 
quantities or deoxidation (usually silicon and/or aluminium)

Note 1 to entry: Carbon steels used in t e etroleum industry usually contain less t an 0,8 % mass raction 
carbon.

✸!3
end user
organization t at is res onsible or t e o eration o  an installation/ acility and its com onent (e.g. 

i ing, valve)

Note 1 to entry: In t e context o  t is document, t e end user is normally an oil and gas com any.

✸!✹

❧ow a❧❧o② %te✂❧

steel containing a total alloying element content o  less t an 5 % mass raction, or less t an 10,5 % 
mass raction c romium, but more t an t at s ecified or carbon steel (3.2)

✸!✺

manufacturer
organization, including subcontractors, ic carries out o erations (e.g. orming, eat treatment, 

elding) t at a ect t e materia ro erties o  t e finis e roduct

✸!✻

nic❦✂❧✲❜ased a❧❧o②s
metallic material i ic ickel is t e major element

✸!7
pi❧ot castin❣

casting made and tested as art of the initiation and development of the production method such as 
t e first casting rom a n or modified attern roduced using identical oundry ractices as t e 
production castings it is intended to represent
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✸!✽

purc✄aser
organization t urc ase roduct from a manufacturer (3.5)

Note 1 to entry urc aser can be an oil and gas com any, a contractor or a buyer.

✸!✾

stain❧ess ste✂❧
steel containing 10,5 % mass raction or more c romium, ossibly it ot er elements added to secure 
special properties

✸!10
austenitic stain❧ess ste✂❧ %②pe 30✹
austenitic stainless steel (3.1) certified to meet bot 0 /30 ro erties

✸!11
austenitic stain❧ess ste✂❧ %②pe 31✻
austenitic stainless steel (3.1) certified to meet bot 16/316 ro erties

✸!12
austenitic stain❧ess ste✂❧ %②p✂ ❡◆◆ ◆3✹✺✻✺

ig ly alloyed austenitic stainless steel (3.1) alloy it MYS 50 MPa and PREN 0

✸!13
austenitic stain❧ess ste✂❧ %②p✂ ✻▼o

ig ly alloyed austenitic stainless steel (3.1) alloy it o and PREN 0,0

✸!1✹
ferritic-austenitic stain❧ess ste✂❧ %②pe 22✆r dup❧e①
erritic-austenitic stainless steel alloy it 0,0  PRE 0,0 and Cr  19 % (by mass)

✸!1✺
ferritic-austenitic stain❧ess ste✂❧ %②pe 2✺✆r dup❧e①
erritic-austenitic stainless steel alloy it 0,0  PRE 8,0

Note 1 to entry: Stainless steel ty e 25Cr du ex is o ten re erred to as "su er du ex".

✸!1✻
ferritic-austenitic stain❧ess ste✂❧ %②p✂ ❧ean dup❧e①
ferritic-austenitic stainless steel alloy it REN  28

Note 1 to entry: In t is document, stainless steel ty e lean du ex concerns UNS numbers S32003, S3230 and 
S82 1.

✹ ❆❜❜✁e✈✆✄☎ed terms

ANSI American National Standards Institute

AOD argon oxygen decarburization

API American Petroleum Institute

ASTM American Society o  Testing and Materials

ASME American Society o  Mec anical Engineers

PVC boiler an ressure vessel code
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CE carbon equivalent, , calculated as ollo s: (% C + % Mn / 6 + (% Cr + % Mo + % V) / 5 
+ (% Ni + % Cu) / 15), it c emical element concentration ex ressed in mass raction 

ercent

CLR crack lengt atio

CSR crack sensitivity ratio

CTR crack t ickness ratio

DN nominal diameter

E electron bea elding

EDS element data s eet

EEA Euro ean Economic Area

FCAW flux-cored ar elding

GTAW gas tungsten ar elding

EEMUA Engineering Equi ment & Materials Users Association

EN Euro ean standard

HA eat-affected zone

H rinel ardnes it ungsten ball

HFW ig requenc elded

HIC ydrogen-induced cracking

HIP ot isostati ressing

HR Rock el ardness

HR Rock el ardness ale

HRC Rock el ardness, C scale

HV Vicker ardness

HVAF ig elocity air uel

HVOF ig elocity oxygen uel

ISO International Organization for Standardization

L laser bea elding

MDS material data s eet

MPCR manu acturin rocedure con ormity record

MPS manu acturin rocedure summary

MSS Manu acturers Standardization Society

MT magneti article testing
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NACE National Association of Corrosion Engineers

NDT non-destructive testing

NORSOK the Norwegian shelf�s com etitiv osition

NPS nomina i e size

OD outer diameter

PED Pressure Equi ment Directive (Euro ean Directive 201 /68/EU)

PREN itting resistance equivalent number, calculated as ollo : (%Cr + 3,3 × % (Mo + 0,5W) 
+ 16 × %N it emical element concentration ex ressed in mass ractio ercent

PSL roduct s ecification level

PT enetrant testing

PTAW lasma transfer arc welding

PWHT os el eat treatment

L quality level

TR qualification test record

RT radiogra ic testing

SAW submerged ar elding

SAWL submerged arc longitudinall elded

SMAW s ielded-metal ar elding

SMYS s ecified minimum yield strengt

SSC sulfide stress cracking

UNS unified numbering system

UT ultrasonic testing

VT visual testing

WC Tungsten carbide

✺ ▼✄☎❡✁✆✄# ✄✁✂ ❡#❡✂❡✁☎ ✂✄☎✄✄☎❡❡☎✄

✆✝" ●✞✟✞✠❛✡

T e material datas eets are collated in Annex A. Eac MDS defines t e requirements t at su lement or 
amend t e re erenced material standard or s ecification. T e material s all be delivered in accordance 

it t e standard s ecification re erenced in t e MDS including any additional requirements s ecified 
t erein. Unless ot er ise s ecified in t e MDS, all t e requirements o  t e re erenced standard 
s ecification s all be a lied. 

MDSs or elded arts s eci ying acce tance classes give eld joint quality actors ranging rom 0,8 
to 1,0 according to ASME 31.3. T e required class s all be s ecified on t e i ing class s eet. T e 

urc ase order s all s eci y acce table class or eac elevant item.
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T e element datas eets are included in Annex . Eac EDS defines t e requirements or s ecial 
rocesses and arts used in connection it manu acturing and/or assembly o  i ing and valves. 

Processes an arts s all con or it e requirement s ecified in t e EDS in Anne .

✆✝✺ ■◆"✁✞✠✂✟✄ ☎②stem

Eac MDS number consists o  a one-letter refix indicating t e material ty e and a t ree-digit 
sequential number. T e ollo ing one-lette refixes a ly:

� C � carbon steels;

� D � erritic austenitic stainless steels (du lex stainless steels);

� K � co er-nickel alloy 90-10 and ot er co er alloys including nickel-aluminium bronze;

� L � nickel alloyed steel;

� M � martensitic stainless steel;

� N � nickel-based alloys;

� ig ly alloyed austenitic stainless steels;

� S � austenitic stainless steels;

� T � titanium;

� V � Cr and Cr-Mo alloyed steels;

� ig trengt o lloy steels.

T e su lementary su fix �S� is used to designate a material delivered in accordance it t e MDS lus 
t e su lementary requirements or sour service but excluding HIC testing.

T e su lementary su fix �SH� is used to designate a material con orming it t e MDS including t e 
su lementary requirements or sour service lus HIC testing and UT examination, ere a licable to 
t e material an roduct form.

An MDS designated it su lementary su fix �S� or �SH� also satisfies all t e MDS requirements or 
general, non-sour service.

T e su lementary su fix �K� is used to designate material suitable or ydrogen service at elevated 
temperature.

T e su lementary su fix �L� is used to designate material it lo er im act testing tem erature t an 
the original MDS.

T e EDS number consists o  t e t ree-lette refix �EDS� and a t o-digit sequential number.

✆✝✆ ✆✞✈✂❛✝✂✞✟☎ ✝✞ ❆☎❙✁ ✟✆"✝✆

T e use o  t e MDSs in t is document can result in deviations rom ASME 31.3. All identified deviations 
ave been care ully considered and are regarded as industry standard. T e ollo ing deviations are 

identified:

� t e t ickness or requiring im act testing is s ecified to be 6 mm;

� i  sub-size C ar -notc m act test s ecimens are used, t e test tem erature is not reduced;

NOTE 1 Instead o  reduction in test tem erature, t e s ecified absorbed energy value is increased com ared 
to ASME 1.3, and t e reduction actors or sub-size s ecimens are modified to be: 7,5 mm - 5/6 and 5 mm - 2/3.
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� eddy current testing is acce ted as re lacement or s ot radiogra y o  longitudinal elds in ty e 
6Mo stainless stee i es o all t ickness less t a ,0 mm;

� t in alled (t ickness u to 7,11 mm) longitudinal elded i es in ty e 6Mo are acce ted in t e as 
elded condition rovided t late material used is solution annealed.

� HFW i e according to API S ec 5L is allo ed as an equal alternative to SAWL it automated 
ultrasonic and/or electromagnetic testing of the weld.

In general, t e MDSs ave su lementary requirements beyond t e roduct standard to ensure a sa e 
use of the material grades.

✆✝✺ ❍✂✄❤ #✠essure s②stems accor❞✂✟✄ ✝✞ ❆☎❙✁ ✟✆"✝✆

Materials or ig ressure systems s all con orm to t e requirements in ASME 31.3. MDSs or 
selected piping materials have been included in Clause A.3. T e ollo ing requirements ave been 
added to the high pressure MDSs:

a) All i e and fittings s all be in eat-treated condition, i.e. normalized, normalized and tem ered, 
quenc ed and tem ered, annealed or solution annealed.

b) Im act test s ecimens s all be oriented in t e transverse direction, ere ossible, and energy 
values shall be aligned with ASME B31.3.

c) Im act testing at - 6 °C is included it reduction actors or sub-size s ecimens: 7,5 mm - 5/6 and 
5 mm - 2/3.

d) Ultrasonic testing of base material of longitudinal welded pipes for longitudinal defects.

e) Ultrasonic testing of forgings with thickness above 50 mm as described in 5.5.

f) NDT of the pipe base material is carried out according to ASME BPVC VIII Div. 3 instead of according 
to ASME B31.3.

✆✝✆ %❛✠✝☎ ❞✞☎✂✄✟✞❞ ✝✞ ❆☎❙✁ ✟%❙❈ ❙■■■ ✆✂✈✝ ✺

T e material test requirements o  arts s all be in accordance it PVC VIII Div. 2 or ressure design 
even i  t e art is intended to be used in i ing systems assembled according to ASME 31.3 normal 
service or anot er cod it ess stringent requirements t an t e actual design code or t arts.

ASME PVC VIII Div. 2 s ecifies t at carbon steel and lo alloyed steel must be im act tested and t e 
im act test s ecimens may be oriented longitudinally and transverse, res ectively, rovided t at t e 
shape and size of part permit the removal of transverse specimens. The minimum absorbed impact 
energy requirement is made de endent o  SMYS and section t ickness.

All arts designed to ASME PVC VIII Div. 2 s all be ultrasonically tested i  t e section t ickness is 
50 mm or above in nominal thickness.

The MDSs listed in Annex A are not considered in con ormance it t e requirements o  ASME PVC 
VIII Div. 2.

5.6 Qualification o✂manu✂acturers to ISO 17782 or NORSOKM-650

Existing qualifications signed o  in con ormance it ISO 17782 or NORSOK M-650 it test sco e 
and requirements to ot er user s ecifications or standards, suc as NORSOK M-630, IOGP S-563, or 
IOSS P201-1, IOSS P201-2 and IOSS P201-3 are ermitted subject to end user�s acce tance. Production 
testing shall be carried out in according with the MDSs in this document.
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✆✝✺ ❙❛▼❤✂✟✂✟✄ ✞" ✈❛✡✈✞☎ ✞✠ ✈❛✡✈e parts fr✞& ✁❛✠

W en allo ed by t e roduct standard s ecification, ollo cylindrically s a ed arts, including 
valve bodies it eld-end or integral flanges, and ressure-controlling arts o  valves, may be 
manu actured rom cylindrically s a ed bars, rovided t e requirements in t e relevant MDS are met 
in full.

✆✝✁ ■✆" ✞" !✂!✂✟✄ ❛✟❞ ✈❛✡✈es

W ere MDSs s eci y NDT requirements, t ese requirements describe t e minimum level o  NDT t at 
shall be performed at the material manufacturing stage.

NDT o  abricated i ing systems are covered by ISO 13703-3 and not included in t e MDSs in t is 
document.

Additional NDT can be required or valve arts en t is is s ecified by t e urc aser in t e valve data 
s eet or urc ase order documentation. For details o  any additional NDT requirements or finis ed 
valve arts or i ing assembly, re erence s all be made to t e a licable valve s ecification or i ing 
abrication s ecification.

W ere t e MDS does not s eci y additional NDT requirements, t e relevant material standard s all 
a ly. At least one item er lot s all be examined i  a requency o  ins ection less t an 100 % is 
s ecified. I  de ects outside t e acce tance criteria are detected, t o or more items rom t e same lot 
s all be tested. I  any o  t ese t o tests ails, all items in t e lot s all be examined.

✆✝✂ #✂✡✞✝ ▼❛☎✝✂✟✄☎

✺ ✾ ✄ ✥✂♥✂●✁❧

T e casting oundry/manu acturer s all roduce a ilot casting rior to t e roduction o  castings, in 
accordance with MSS SP-1 7.

T e ilot casting may be taken rom t e first roduction order o  castings, subject to urc aser 
a roval. Acce tance o  a roduction casting as ilot casting s all require t at NDT con orms it t e 
requirements o ilot casting and all testing s ecified in t e MDS o roduction casting s all be met.

5.9.2 Material qualification ranges ☎or pilot castings

A n ilot casting s all be roduced en t e casting material is outside t e qualification ranges 
given in Table 1.

Table 1� Pilot casting material qualification ranges

(i❧✆✝ ✞astin❣ ✟ateria❧ ✝②pe Qualification range ✠or pilot casting material

Carbon steel All grades o  carbon steel and lo lloyed steel

Lo -alloy steel All grades o  carbon steel and lo lloyed steel

Martensitic stainless steel All grades of martensitic stainless steel

Austenitic stainless steel All grades o  austenitic stainless steel exc t su er 
austenitic including 6Mo and Nickel-based alloys

22Cr and 25Cr du ex stainless steel All grades o  22Cr and 25Cr du ex stainless steel

6Mo or super austenitic stainless steel All grades of 6Mo and super austenitic stainless steel

Nickel-based alloys All nickel-based alloys

Titanium (un-alloyed) All un-alloyed grades o  titanium

Nickel-Aluminium bronze All grades of Nickel-Aluminium bronze
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✺ ✾ ✸ ◆✟✠ ❜❚ ✡✐❧❜( ✥✁*(✐♥❣*

Al ilot castings s all be evaluated by t e oundry/manu acture rior to an eld re airs.

A ter re aring/dressing t e sur ace, all accessible internal and external sur aces o  t e ilot casting 
s all be ins ected by VT, RT and PT or MT. De ects t at can lead to masking o  any ossible volumetric 
de ects s all be re aired rior to RT. T e re air may involve grinding and elding. I  elding is 

er ormed, t e excavations s all be tested, documented by otogra s and ma ed it actual 
dimensions.

T e extent o  volumetric testing s all be in accordance it t e a licable MDS. T e acce tance criteria 
s all be as stated in t e a licable MDS, unless agreed ot er is it e end user.

Dimensional ins ection s all be in accordanc it e casting design dra ing.

A ilot casting t at ails to con orm it t e requirements o  t e MDS s all be rejected or re aired 
to t e extent ound acce table to oundry/manu acturer and end user. Corrective actions s all be 
im lemented by t e oundry/manu acturer. I  deemed necessary, a n ilot casting s all be made to 
confirm e ectiveness o  t e corrective actions.

U on com letion o  all required testing, t e documentation or t e ilot casting s all be retained and 
be available or revi e casting oundry/manu acturer.

✆✝"✺ ❋erritic-aust✞✟✂✝✂▼ ☎✝❛✂✟✡✞☎☎ ☎✝✞✞✡☎

T e com ositional and microstructural requirements including errite content and acce tance criteria 
or intermetallic ases and reci itates in arent material and elds are s ecified in accordance it

ISO 17781. Con ormance it ISO 17781 is considered ulfilling t e microstructural requirements o  
ISO 15156-3.

NOTE For t ur oses o  t is document, ANSI/NACE MR0175 is equivalent to ISO 15156-3.

✆✝"" ❙✞▼❤❛✟✂▼❛✡ ✝✞☎✝✂✟✄

Tensile testing s all be carried out in accordance it t e re erenced standard s ecifications in t e 
res ective MDS as included in Annex A. W ere testing to ASTM A370 is s ecified, testing in accordance 

it ISO 6892-1 is considered equivalent and t ereby also acce table. T e elongation s all be measured 
and re orted in accordance it t e selected tensile test standard ASTM A370 or ISO 6892-1. For 
s ecimens according to ASTM A370, t e gauge lengt s all be 50 mm as ar as is ractically ossible. For 
s ecimens according to ISO 6892-1, test s ecimens it ro ortional gauge lengt s all be used. Since 
ASTM A370 and ISO 6892-1 ave di erent gauge lengt , t e s ecified minimum required elongation �A� 
s all a ly as relevant or eac licable standard.

Im act testing s all be carried out in accordance it t e re erenced standard s ecifications in t e 
res ective MDS as included in Annex A. W ere testing to ASTM A370 is s ecified, testing in accordance 

it SO 1 8-1 using a striker radius o  8 mm is considered equivalent and t ereby also acce table.

T e im act test tem erature or carbon steel and du lex stainless steels is in general s ecified to be 
6 °C. A lo er test tem erature may be used by a lying t e s ecified minimum absorbed energy, 

unless ot er ise agree it e end user (equi ment user).

Hardness testing s all be erformed in conformance with the methods described in the MDS in Annex A 
and EDS in Annex , as a licable. T e use o  alternative met ods ermitted by t e roduct standard 
and use o  conversion tables or ot er correlations or individual materials s all be a roved by t e end 
user (equi ment user). In case o  dis ute, t e ardness scale stated in t e MDS or EDS s all revail. T e 
use o ortabl ardness testing met ods s all be a roved by t e end user (equi ment user).
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(normative) 
 

❆❆! ●❡✁❡✁✄"

T is annex lists t e material datas eets. Table A.1 rovides a list of MDSs for normal pressure service 
and Table A.2 provides a list of MDSs for high pressure service according to ASME B31.3. The tables 
include reference to MDS numbers. Clause A.2 contains the MDSs to which reference is made in Table A.1 
and Clause A.3 contains to the MDSs to which reference is made in Clause A.3.

✠a❜❧✂ ❆ ✄ ✶ ✁ist of materia❧ ❞ata&✄eets for norma❧ ✡ressure ser)ice

❚②pe of materia❧ ▼ateria❧ ❧tandard a♥✂ ❣rade(s) $roduct form ▼❉❙ ✄✆✳ a ▼❉S 
❘❡☎✳

✄✆n-impact tested car❜on 
stee❧ ✝②pe 23✺

ASTM A106/A106M grade B

API Spec 5L grade B PSL1

Seamless pipes C001 1

ASTM A672 grade C60, C65, C70

API Spec 5L grade B PSL1

Welde i es C002 1

ASTM A23 /A23 M grade WP , 
WP W

Wroug ittings C003 1

ASTM A105/A105M Forgings C00 1

ASTM A516/A516M grade 60, 65, 70 Plates C005 1

ASTM A216/A216M grade WC , WCC Castings C006 1

ASTM A696 gr , C

ASTM A105/A105M

ars C007 1

■mpact tested (-✹✻ ✆❈) 
car❜on stee❧ ✝②pe 23✺▲❚✱
42KSI, 52KSI, 60KSI and
65KSI

ASTM A333/A333M grade 6 Seamles i es C101 1

ASTM A671/A671M grade CC60, CC65, 
CC70

Welde i es C102 1

ASTM A 20/A 20M grade WPL 6, 
WPL6W

Wroug ittings C103 1

ASTM A350/A350M grade LF2 and LF6 Forgings C10 1

ASTM A516/A516M grade 60, 65, 70 Plates C105 1

ASTM A352/A352M grade LCC Castings C106 1

ASTM A696 gr , C

ASTM A350/A350M grade LF2, LF6

ars C107 1

API S ec 5L grade X 2, X52 Seamles i es C201 1

API S ec 5L grade X 2, X52 SAWL or 
HFW

Welde i es C202 1

ASTM A860/A860M WPH 2, WPHY 
52

Wroug ittings C203 1

ASTM A69 /A69 M grade F 2, F52 Forgings C20 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.
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❚②pe of materia❧ ▼ateria❧ ❧tandard a♥✂ ❣rade(s) #roduct form ▼❉❙ ✄✆✳ a ▼❉S 
❘❡☎✳

API S ec 5L grade X60, X65 Seamles i es C211 1

API S ec 5L grade X60, X65 SAWL or 
HFW

Welde i es C212 1

ASTM A860/A860M grade WPHY 60, 
WPHY 65

Wroug ittings C213 1

ASTM A69 /A69 M grade F60, F65 Forgings C21 1

❋erritic-austenitic 
stain❧❡ss stee❧ ✝②p❡ ❧❡an 
d✉✁❧e①

ASTM A790/A790M grade UNS S32003, 
S3230 82 1

Seamles i es D101 1

ASTM A928/A928M grade UNS S32003, 
S3230 82 1

Welde i es D102 1

ASTM A815/A815M grade UNS S32003, 
S3230 82 1

Wroug ittings D103 1

ASTM A182/A182M grade F68 
(S3230 )

Forgings D10 1

ASTM A2 0/A2 0M grade UNS 
S32003, S3230 82 1

Plates D105 1

ASTM A276/A276/A 79/A 79M grade 
UNS S32003, S3230 82 1

ASTM A182/A182M grade F68 
(S3230 )

ars D107 1

ASTM A789/A789M grade UNS S32003, 
S3230 82 1

Tubes D108 1

❋erritic-austenitic 
stain❧❡ss stee❧ ✝②pe 22❈r 
❉✉✁❧e①

ASTM A790/A790M grade UNS S31803, 
UNS S32205

Seamles i es D1 1 1

ASTM A928/A928M grade UNS S31803, 
UNS S32205

Welde i es D1 2 1

ASTM A815/A815M grade UNS S31803, 
UNS S32205

Wroug ittings D1 3 1

ASTM A182/A182M grade F51 
(S31803), F60 (S32205)

Forgings D1 1

ASTM A2 0/A2 0M grade UNS 
S31803, UNS S32205

Plates D1 5 1

ASTM A995/A995M grad A (UNS 
92205)

Castings D1 6 1

ASTM A276/A276M/A 79/A 79M 
grade UNS S31803, UNS S32205

ASTM A182/A182M grade F51 
(S31803), F60 (S32205)

ars D1 7 1

ASTM A789/A789M grade UNS S31803, 
UNS S32205

Tubes D1 8 1

ASTM A988/A988M grade UNS 
S31803, S32205

HI roducts D1 9 1

❋erritic-austenitic 
stain❧❡ss stee❧ ✝②pe 2✺❈r 
❉✉✁❧e①

ASTM A790/A790M grade UNS S32550, 
S32750, S32760

Seamles i es D251 1

ASTM A928/A928M grade UNS S32550, 
S32750, S32760

Welde i es D252 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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❚②pe of materia❧ ▼ateria❧ ❧tandard a♥✂ ❣rade(s) #roduct form ▼❉❙ ✄✆✳ a ▼❉S 
❘❡☎✳

ASTM A815/A815M grade UNS S32550, 
S32750, S32760

Wroug ittings D253 1

ASTM A182/A182M grade F53 (UNS 
S32750), grade F55 (UNS S32760), 
grade F61 (UNS S32550)

Forgings D25 1

ASTM A2 0/A2 0M grade UNS 
S32550, S32750, S32760

Plates D255 1

ASTM A995/A995M grade 6A (UNS 
J93380), grade 5A (UNS J93 0 )

Castings D256 1

ASTM A276/A276M/A 79/A 79M 
grade UNS S32550, S32750 and S32760

ASTM A182/A182M grade F53 (UNS 
S32750), grade F55 (UNS S32760), 
grade F61 (UNS S32550)

ars D257 1

ASTM A789/A789M grade UNS S32550, 
S32750, S32760

Tubes D258 1

ASTM A1082/A1082M grade UNS 
S32750, S32760 (strai ardened)

Studs, bolts and 
nuts

D259 1

ASTM A1082/A1082M grade UNS 
S32750, S32760 (solution annealed)

Studs, bolts and 
nuts

D260 1

ASTM A988/A988M grade UNS 
S32750, S32750, S32505

HI roducts D269 1

❈opper-nic❦e❧ ❧0-10 EEMUA 23 rade 7060X Seamles i es and 
tubes

K101 1

EEMUA 23 rade 7060X Welde i es K102 1

EEMUA 23 rade 7060X Wroug ittings K103 1

EEMUA 23 rade 7060X Flanges K10 1

AST 171/ 171M grade UNS C70600 Plates a eets K105 1

AST 151/ 151M grade C70600 ars and rods K107 1

❆❧uminiu✟ ❜♠on③e AST 12 / 12 M grade C63000 Forgings K11 1

AST 1 8 UNS grade C95800 Castings K116 1

AST 150/ 150M grade UNS C63200 ars and rods K117 1

✄ic❦e❧ %❧❧o②ed ste❡❧✱ ✝②pe 
3✱✺✺ ✄ic❦e❧

ASTM A333/A333M grade 3 Seamles i es L101 1

ASTM A671/A671M grade CFE 70 Welde i es L102 1

ASTM A 20/ 20M grade WLP3, 
WLP3W

Wroug ittings L103 1

ASTM A350/A350M grade LF3 Forgings L10 1

ASTM A203/203M grade D, E Plates L105 1

ASTM A352/A352M grade LC3 (UNS 
J31550)

Castings L106 1

ASTM A33 /A33 M grade 3 Tubes L108 1

▼artensitic stain❧❡ss 
stee❧

ASTM A182/A182M grade F6A Forgings M10 1

ASTM A217/217M grade CA15 (UNS 
J91150)

Castings M106 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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❘❡☎✳

ASTM A276/276M/ASTM A 79/ 79M 
gr 10 (UNS S 1000)

ars M107 1

ASTM A276/276M grad 20 (UNS 
S 2000)

ars M127 1

▼artensitic precipita-
tio♥♥!ardened stain❧❡ss 
stee❧

ASTM A705/705M grade 630 (UNS 
S17 00)

Forgings M60 1

ASTM A56 /56 M grade 630 (UNS 
S17 00)

ars M607 1

✄ic❦e❧♥❜ased a❧❧o②s ASTM F 67/F 67M / ASTM F 68/
F 68M grade UNS N06625

Studs, bolt and nuts N100S 1

AST rade UNS N06625 Seamles i es and 
tubes

N101S 1

AST 05 grade UNS N06625 (joint 
quality actor 0,8/0,85)

Welde i es N102S 1

AST 66/ 66M grade UNS 
N06625

Wroug ittings N103S 1

AST rade UNS N06625 Forgings N10 1

AST 3 grade UNS N06625 Plates N105S 1

ASTM A 9 / 9 M grade CW6MC, 
CX2MW

Castings N106S 1

AST 6 grade UNS N06625 ars N107S 1

AST 83 rade UNS N06625 HI roducts N109S 1

AST 05 grade UNS N06625 (joint 
quality actor 1,0)

Welde i es N112S 1

AST 23 grade UNS N08825 Seamles i es and 
tubes

N1 1S 1

AST 05 grade UNS N08825 Welde i es N1 2S 1

AST 66/ 66M grade UNS 
N08825

Wroug ittings N1 3S 1

AST rade UNS N08825 Forgings N1 1

AST 2 rade UNS N08825 Plates N1 5S 1

ASTM A 9 /A 9 M grade CU5MCuC Castings N1 6S 1

AST 25 grade UNS N08825 ars and rods N1 7S 1

✄ic❦e❧♥❜ased a❧❧o②s

API Std 6ACRA UNS N07718 Gr. 120K Studs, bolts and 
nuts

N210S 1

API std 6ACRA grade UNS N07718 Gr. 
120K, 1 0K, 150K

ars N217 1

❆✉stenitic stain❧❡ss stee❧
t②p❡ ✻▼✆

ASTM A312/A312M grade UNS 
S3125 NS N08367, N08926

Seamles i es R111 1

ASTM A358/A358M grade UNS 
S3125 NS N08367, N08926

Welde i es R112 1

ASTM A 03/A 03M grade UNS 
S3125 08367, N08926

Wroug ittings R113 1

ASTM A182/A182M grade F UNS 
S3125 ), F62 (UNS N08367), UNS 
N08926

62 Gr. UNS N08926

Forgings R11 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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❘❡☎✳

ASTM A2 0/A2 0M UNS S3125
N08367, N08926

Plates R115 1

ASTM A351/A351M grade CK-3MCuN, 
CN-3MN

Castings R116 1

ASTM A276/A276M/A 79/A 79M UNS 
S3125 08367, N08926

ASTM182, grade F UNS S3125 ), 
grade F62 (UNS N08367)

ars R117 1

ASTM A269/A269M UNS S3125
N08367, N08926

Tubes R118 1

ASTM A988/A988M UNS S3125
N08367

HI roducts R119 1

❆✉stenitic stain❧❡ss stee❧
t②p❡ ❡✄S S3✹✺✻✺

ASTM A312/A312M UNS S3 565 Seamles i es R211 1

ASTM A358/A358M UNS S3 565 Welde i es R212 1

ASTM A 03/A 03M WP UNS S3 565 Wroug ittings R213 1

ASTM A182/A182M grade F 9 Forgings R21 1

ASTM A2 0/A2 0M UNS S3 565 Plates R215 1

ASTM A276/A276M/A 79/A 79M UNS 
S3 565

ars R217 1

ASTM A988/A988M UNS S3 565 HI arts R219 1

❆✉stenitic precipita-
tio♥♥!ardened stain❧❡ss 
stee❧s

ASTM A 53/A 53M grade 660 (UNS 
S66286)

Studs, bolts and 
nuts

S100 1

❆✉stenitic stain❧❡ss stee❧
t②pe 31✻

ASTM A312/A312M grade TP316 Seamles i es S101 1

ASTM A312/A312M grade TP316

ASTM A358/A358M grade 316

Welde i es S102 1

ASTM A 03/A 03M grade WP316 Wroug ittings S103 1

ASTM A182/A182M grade F316 Forgings S10 1

ASTM A2 0/A2 0M grade 316 Plates S105 1

ASTM A351/A351M grade CF3M, CF8M Castings S106 1

ASTM A276/A276M/A 79/A 79M 
grade 316

ars S107 1

ASTM A269/A269M grade 316 Tubes S108 1

ASTM A19 /A19 M grade 8M Nuts S109 1

ASTM A320/A320M gr 8M Studs, bolts, scre s S109 1

❆✉stenitic stain❧❡ss stee❧
t②pe 30✹

ASTM A312/A312M grade TP30 Seamles i es S201 1

ASTM A312/A312M grade TP30

ASTM A358/A358M grade 30

Welde i es S202 1

ASTM A 03/A 03M grade WP30 Wroug ittings S203 1

ASTM A182/A182M grade F30 Forgings S20 1

ASTM A2 0/A2 0M grade 30 Plates S205 1

ASTM A351/A351M grade CF3, CF8 Castings S206 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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ASTM A276/A276M/A 79/A 79M 
grade 30

ars S207 1

ASTM A269/A269M grade 30 Tubes S208 1

❆✉stenitic stain❧❡ss stee❧✱
st!❜❛❧i③e✂ ❣rade

ASTM A312/A312M grade TP321, 
TP3 7

Seamles i es S301 1

ASTM A312/A312M / ASTM A358/
A358M grade TP321, TP3 7

Welde i es S302 1

ASTM A 03/A 03M grade WP321, 
WP3 7

Wroug ittings S303 1

ASTM A182/A182M grade F321, F3 7 Forgings S30 1

ASTM A2 0/A2 0M grade 321, 3 7 Plates S305 1

ASTM A351/A351M grade CF8C Castings S306 1

ASTM A276/A276M / ASTM A 79/
A 79M grade 321, 3 7

ars S307 1

ASTM A269/A269M grade TP321, 
TP3 7

Tubes S308 1

ASTM A312/A312M grade TP321H, 
TP3 7H

Seamles i es S321 1

ASTM A312/A312M / ASTM A358/
A358M grade TP321H, TP3 7H

Welde i es S322 1

ASTM A 03/A 03M grade WP321H, 
WP3 7H

Wroug ittings S323 1

ASTM A182/A182M grade F3 7H, 
F321H

Forgings S32 1

ASTM A2 0/A2 0M grade 321H, 3 7H Plates S325 1

ASTM A 79/A 79M grade 321H, 3 7H ars S327 1

Austenitic stainless steel, 
200-series

ASTM A182/A182M grade F XM-19 
(UNS S20910)

Forgings S 0 1

ASTM A276/A276M / ASTM A 79/
A 79M grade XM-19 (UNS S20910)

ars S 07 1

❚itanium  
❣rade 2

AST 861 grade 2 Seamles i es T101 1

AST 862 grade 2 Welde i es T102 1

AST 63 grade WPT2/WPT2W Wroug ittings T103 1

AST 81 grade F2 Forgings T10 1

AST 265 grade 2 Plates T105 1

AST 67 grade C2 Castings T106 1

AST 8 grade 2 ars T107 1

AST 38 grade 2 Tubes T108 1

1➻❈♠"▼✆ !❧❧o② ❧tee❧ ASTM A335/A335M grade P11 Seamles i es V101 1

ASTM A691/A691M grade 1 r Welde i es V102 1

ASTM A23 /A23 M grade WP11 Wroug ittings V103 1

ASTM A182/A182M grade F11 Forgings V10 1

ASTM A387/A387M grade 11 Plate V105 1

ASTM A217/A217M grade WC6 Castings V106 1

ASTM A739 gr 11 ars V107 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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❘❡☎✳

2➻❈r 1▼✆ a❧❧o② ❧te❡❧ ASTM A335/A335M grade P22 Seamles i es V201 1

ASTM A691/A691M grade 2 r Welde i es V202 1

ASTM A23 /A23 M grade WP22 Wroug ittings V203 1

ASTM A182/A182M grade F22 Forgings V20 1

ASTM A387/A387M grade 22 Plate V205 1

ASTM A217/A217M grade WC9 Castings V206 1

ASTM A739 gr 22 ars V207 1

❍i❣ ❧tren❣t ❧ow a❧❧o②
stee❧

ASTM A320/A320M grade L7, L7M, L 3

ASTM A19 /A19 M grade 7, 7M

Studs, bolts and 
nuts (HDG)

X100 1

ASTM A320/A320M grade L7, L7M, L 3

ASTM A19 /A19 M grade 7, 7M

Studs, bolts and 
nuts (black or un-
coated)

X109 1

ASTM A193/A193M gr 7 M

ASTM A19 /A19 M grade 2H, 2HM

Studs, bolts and 
nuts (black or un-
coated)

X110 1

ASTM A193/A193M gr 7 M

ASTM A19 /A19 M grade 2H, 2HM

Studs, bolts and 
nuts (HDG)

X120 1

ASTM A788/A788M grade AIS 1 0 Forged clam X12 1

ASTM A29/A29M gr 1 0 ars X127 1

ASTM A508/A508M grade 22 Forged clam X13 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳✷" ✁ist of materia❧ ❧ata%✂eets fo' ✂i❣✂ ❤ressure ser✈ice accordin❣ ✄♦ ✂S▼❊ ☎✆✶✳3

❚②pe of materia❧ ▼ateria❧ ❧tandard a♥✂ ❣rade(s) #roduct form ▼❉❙ ✄✆✳ a ▼❉S 
❘❡☎✳

■mpact tested (-✹✻ ✆❈) 
carbon steel type 42KSI,
52KSI, 60KSI and 65KSI

API S ec 5L grade X 2, X52 Seamles i es C221 1

ASTM A860/A860M WPH 2, WPHY 
52

Wroug ittings C223 1

ASTM A69 /A69 M grade F 2, F52 Forgings C22 1

API S ec 5L grade X60, X65 Seamles i es C231 1

ASTM A860/A860M WPHY 60, WPHY 
65

Wroug ittings C233 1

ASTM A69 /A69 M grade F60, F65 Forgings C23 1

❋erritic-austenitic 
stain❧❡ss stee❧ ✝②pe 22❈r 
❉✉✁❧e①

ASTM A790/A790M grade UNS S31803, 
UNS S32205

Seamles i es D111 1

ASTM A928/A928M grade UNS S31803, 
UNS S32205

Welde i es D112 1

ASTM A815/A815M grade UNS S31803, 
UNS S32205

Wroug ittings D113 1

ASTM A182/A182M grade F51 
(S31803), F60 (S32205)

Forgings D11 1

ASTM A995/A995M grad A (UNS 
J92205)

Castings D116 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❚a❜❧❡ ✂✳1 (continued)❚a❜❧❡ ✂✳1 (continued)
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■S❖ "3703-2:2023(E)

❚②pe of materia❧ ▼ateria❧ ❧tandard a♥✂ ❣rade(s) #roduct form ▼❉❙ ✄✆✳ a ▼❉S 
❘❡☎✳

ASTM A276/A276M/A 79/A 79M 
grade UNS S31803, UNS S32205

ASTM A182/A182M grade F51 
(S31803), F60 (S32205)

ars D117 1

ASTM A789/A789M grade UNS S31803, 
UNS S32205

Tubes D118 1

ASTM A988/A988M grade UNS 
S31803, S32205

HI roducts D119 1

❋erritic-austenitic 
stain❧❡ss stee❧ ✝②pe 2✺❈r 
❉✉✁❧e①

ASTM A790/A790M grade UNS S32550, 
S32750, S32760

Seamles i es D211 1

ASTM A928/A928M grade UNS S32550, 
S32750, S32760

Welde i es D212 1

ASTM A815/A815M grade UNS S32550, 
S32750, S32760

Wroug ittings D213 1

ASTM A182/A182M grade F53 (UNS 
S32750), grade F55 (UNS S32760), 
grade F61 (UNS S32550)

Forgings D21 1

ASTM A995/A995M grade 6A (UNS 
J93380), grade 5A (UNS J93 0 )

Castings D216 1

ASTM A276/A276M/A 79/A 79M 
grade UNS S32550, S32750 and S32760

ASTM A182/A182M grade F53 (UNS 
S32750), grade F55 (UNS S32760), 
grade F61 (UNS S32550)

ars D217 1

ASTM A789/A789M grade UNS S32550, 
S32750, S32760

Tubes D218 1

ASTM A988/A988M grade UNS 
S32750, S32750, S32505

HI roducts D219 1

✄ic❦e❧♥❜ased a❧❧o②s AST rade UNS N06625 Seamles i es and 
tubes

N121 1

AST 05 grade UNS N06625 Welde i es N122 1

AST 66/ 66M grade UNS 
N06625

Wroug ittings N123 1

AST rade UNS N06625 Forgings N12 1

ASTM A 9 /A 9 M grade CW-6MC, CX 
2MW

Castings N126 1

AST 6 grade UNS N06625 ars N127 1

AST 83 rade UNS N06625 HI roducts N129 1

a T DS number may als ave a su fi it dditional requirements or certain services as described in 5.2.

❆❆❆ ▼✄☎❡✁✆✄" ✂✄☎✄✄☎❡❡☎✄ ❡$✁ ✁$✁✂✄" "ressur❡ ✄❡✁✈✆✁e

▼ateria❧ ❉ata S!❡et ▼❉❙ ✄✆✳ ❈00✶ ✂ ❈001S a ❘❡☎✳ ✶

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

❚a❜❧❡ ✂✳2 (continued)❚a❜❧❡ ✂✳2 (continued)
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■S❖ "3703-2:2023(E)

Seam❧!ss pipes ASTM A106/A106M - ASTM A106/A106M 
S6

API S ec 5L PSL1 -

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Metal making API S ec 5L Gr. SL i e ste all be killed and made according to fine grai ractice.

Manufacturing Cold-dr i e all b eat treated after cold forming.

Chemical compo-
sition

For ASTM A106/A106M su ementary requirement S ie it e ollo ing restric-
tions:

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

T e ollo ing restriction y to API S ec 5 i es:

C  0,23 %, CE  0, 3 %

Repair of defects Weld r air of base material is not permitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

S  0,010 %

Hardness testing

Hardness testin all b er ormed in accordanc it e requirements in ASTM A370 
/ ASTM A1058 on one lengt i er lot. T e maximu ardnes all be 22HRC rom 
t ree readings taken in clos roximity.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and 
this MDS.

Marking T i e all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
the purchaser.

T e ins ection document all be issued in accordanc it SO 10 7 EN 1020 y e 
3.1 a all confirm com ianc it is s ecification.

The inspection documents shall include the following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 

▼ateria❧ ✁ata S❤!et ▼✁❙ ✂✄✳ ☎00✷ ✆ ☎002S a ✆ ☎002S❍ b ❘!❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY 
REQUIREMENT

❲!❧✞!d pipes ASTM A672/A672M C60, C65, C70 Cl. 12, Cl. 22, CI.32 or CI. 2 -

API Spec 5L B PSL1 -

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Metal making API S ec 5L Gr. SL i e ste all be killed and made according to fine grai ractice.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.
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■S❖ "3703-2:2023(E)

Manufacturing � T e longitudina all be straig nd made using t e SAW or HF rocess.

� T e eld metal or SAW all be mild steel analysis A-No.1 er ASME PVC IX, Table QW-
2.

Chemical compo-
sition

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment Fo roducts delivered in t e tem ered condition, t e minimum tem ering tem erature 
all be 620 °C.

API S ec 5 i e: Normalized, includin eld and HAZ.

Non-destructive 
testing

Welde i e to API S ec 5L: According to API S ec 5L 6t dition Annex E. OD and ID 
notc es and radially drille o all be used or electromagnetic or ultrasonic testing o  

eld seam.

Repair of defects Weld r air of the base material is not permitted.

R airs t eld metal are acc table in accordanc it e standard s ecification and 
all meet t e c emistry requirements o  t e original manu acturin eld.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a, b

 

 

 

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

S  0,003 %

Ni < 1,0 % or t eld metal

Hardness testing

� Welding rocedure qualification testing or manu acturing and any r air elding 
all meet t e requirements o  ISO 15156-2 / ANSI/NACE MR0175 using Vickers 

met od it aximu ardness o  250HV.

� Production testing all be erformed on one length of pipe per lot as follows: Vickers 
ardness traverse all be made across t e base material, HAZ and eld metal at bot

ends o  t e i e to include t e centre o  t e i e all and 1,0 mm � 2,0 mm belo t e 
internal and external sur aces it aximu ardness o  250HV.

HIC testing and UT examination

W en su fix S ies, one fini e i er ASTM A672/A672M S1 lot all be tested 
as follows:

� HIC testing:

� HIC testing in accordanc it ACE TM028 sing Test Solution A.

� Acc tance criteri er s ecim all be CLR  15 %, CTR  5 %, CSR  2 %.

� Maximum individual crack lengt all be r orted or eac ection.

� UT examination:

� ASTM A672/A672M, S1 al y.

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T i e all be marked to ensure ull traceability to melt a eat treatment lot.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.
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■S❖ "3703-2:2023(E)

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎00✸ ✆ ☎003S a ✆ ☎003S❍ b ❘$❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY 
REQUIREMENT

Wrought fittings ASTM A23 /A23 M WP , WP W - ASTM A23 /A23 M 
S3

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Chemical compo-
sition

Su ementary requirement ASTM A23 /A23 M S ie it e ollo ing restric-
tions:

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment Normalized or normalized and tem ered or quenc ed and tem ered. Fo roducts deliv-
ered in t e tem ered condition, t e minimum tem ering tem eratur all be 620 °C.

Al ot ormed or orged fittings, including t ose manu actured by locall eatin or-
tion o  t e fitting stock all b eat treated a ter manu acture.

Test sampling Test sam in all be made rom an actual fitting, ro rolongation t ereo , or i  not 
ossible, a lengt  starting material t a as be eat treated in t e sam eat treat-

ment load as t e fittings it r resents.

Non-destructive 
testing

UT is not acc table in-lieu of RT.

Repair of defects Weld r air of the base material is not permitted.

R airs t eld metal are acc table in accordanc it e standard s ecification and 
all meet t e c emistry requirements o  t e original manu acturin eld.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a, b

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

� S  0,010 % or WP ittings made rom seamles i e

� S  0,003 % or WP W fitting made rom flat-rolle roducts

� S  0,020 % or WP itting made rom orging

Hardness testing

WP itting ardness testin all b er ormed in accordanc it e requirements in 
ASTM A23 /A23 M.

Hardness testing or WP W fittings:

� Production testing all be er ormed in accordance it t e requirements in ASTM 
A23 /A23 M a all includ arent material eld and HAZ.

HIC testing and UT examination

W en su fix S ies, one fini ed WP W fitting made rom flat-rolle roduct er lot 
all be tested as follows:

� HIC testing:

� HIC testing in accordanc it ACE TM028 sing Test Solution A.

� Acc tance criteri er s ecim all be CLR  15 %, CTR  5 %, CSR  2 %.

� Maximum individual crack lengt all be r orted or eac ection.

� UT testing o  flat-rolle roduct be ore manu acture:

� ASTM A578/A578M,S1, S2. al y.

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T e fitting all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎00✹ ✆ ☎00✹S a ❘$❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY 
REQUIREMENT

❋or❣in❣s ASTM A105/105M - - ASTM A105/A105M
S2, S

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.
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Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Metal making Ste all be made to fine grai ractice according to ASTM A20/A20M.

Chemical compo-
sition

Su ementary requirement S ie it e ollo ing restrictions:

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment Normalized or normalized and tem ered or quenc ed and tem ered.

Fo roducts delivered in t e tem ered condition, t e minimum tem ering tem erature 
all be 620 °C.

Non-destructive 
testing

Visual inspection

V all be carried out on each forging or bar in accordance with the product standard. 
T e testin all b er ormed a ter mac ining, i icable, and non-mac ined sur aces 
shall be cleaned prior to the testing.

Repair of defects Weld r air is no ermitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T e orging all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎00✺ ✆ ☎00✺S a ✆ ☎00✺S❍ b ❘$❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

!❧ates ASTM A516/A516M 60, 65, 70 - -

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Chemical compo-
sition

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

For Grade 6 ate 12,5 mm t ick and t inner, C  0,21 %

Non-destructive 
testing

Visual inspection

VT shall be carried out on each plate in accordance with the product standard. The testing 
all b er ormed a ter mac ining, i icable, and non-mac ined sur ace all be 

cleaned prior to the testing.

Repair of defects Weld r air is no ermitted.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.
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Sour service (addi-
tional metallur-
gical, manufac-
turing, testing 
and certification 
requirements) a, b

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

S  0,003 %

Hardness testing

Production testin all b er ormed in accordanc it e requirements in ASTM A370 
/ ASTM A1058 on on at er lot. T e maximu ardnes all be 22HRC rom t ree 
readings taken in clos roximity at eac ocation.

HIC testing and UT examination

W en su fix S ies, on at er lo all be tested as ollo s:

� HIC testing:

� HIC testing in accordanc it ACE TM028 sing Test Solution A.

� Acc tance criteri er s ecim all be CLR  15 %, CTR  5 %, CSR  2 %.

� Maximum individual crack lengt all be r orted or eac ection.

� UT examination:

� ASTM A578/A578M S1, S2. al y.

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T ate all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎00✻ ✆ ☎00✻S a ❘$❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

☎astin❣s ASTM A216/A216M WC , WCC - ASTM A216/A216M S
S5 
ASTM A703/A703M S1
S20

ASTM A985/A985M S1
S20

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

For steel casting roduced by t e investment castin rocess, t e requirements o  ASTM 
A985/A985M and t is M al y.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.
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Metal making Ste all be made to fine grai ractice according to ASTM A20/A20M.

Chemical compo-
sition

Su ementary requirements ASTM A216/A216M S11 and S5 it e ollo ing 
restrictions:

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment Fo roducts delivered in t e tem ered condition, t e minimum tem ering tem erature 
all be 620 °C.

Extent of testing ASTM A703/A703M S1 r ASTM A985/A985M S1 al y.

Test sampling For casting it eig 50 kg or more, t e test block all be integrally cast or gated 
onto t e casting a all accom any t e castings t roug l eat treatment o erations 
including an os eld stress relieving. T ickness o  t e test bloc all be equal to 
t e t ickes art o  t e casting r resented u o a maximum t ickness o  100 mm. For 
flanged com onents, t e largest flange t ickness is t e ruling section. Dimensions o  test 
blocks and location o  test s ecimen it in t e test blocks ar o n in figure belo or 
integral and gated test block. T e test s ecimen all be tak it in t e cros atc ed 
area. Distance from end of test specimen to end of test block shall minimum be T/ .

1 integrated test block

2 gated test block

For investment casting, test sam in all be according to ASTM A985/A985M.

Test block all accom any t e castings t roug l eat treatment o erations including 
an os eld stress relieving.

Non-destructive 
testing

General

For definition and NDT o  ilot castings re erence is made to t e general art o  t is document

Non-mac ined surfaces shall be cleaned prior to the testing.

Visual inspection

T e testin all be carried out a ter fini ed mac ining.

Eac ilot and roduction casting all be tested at all accessible sur aces, including eld 
ends. Surface testing and acceptance criteria shall be in accordance with ANSI/MSS SP-55.

Magnetic particle testing

ASTM A216/A216M / ASTM A985/A985M S lementary requirement S  s all a ly as 
amended by t is MDS:

Sur ace testing and acc tance criteria all be in accordance it ASME PVC VIII, Div. 1, 
A endix 7.

Eac ilot and roduction casting all be tested a ter final mac ining at all accessible ex-
ternal and internal surfaces.

Radiographic testing

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.
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� Su ementary requirement S5 all y as amended by t is MDS. Met od o  
radiogr y and acc tance criteria all be in accordance it ASME PVC VIII Div. 1 
A endix 7.

� Valve castings all be examined in t e areas as defined by ASME 16.3 or s ecial 
class valves and ot er critical areas as defined by designer. In addition, castings all 
be examined at abru t c anges in sections and at t e junctions o  risers, gates or 
feeders to the castings.

� Sketc es of the areas to be tested shall be established and agreed with the purchaser.

� W en random testing (5 %) is s ecified, minimum one casting o  eac attern including 
eeder and riser system in an urc ase ord it e oundr all be examined.

� I  de ect outside acc tance criteria is detected, t o more castings all be tested, and 
i  any o  t ese t o ails, all items r resente all be tested.

� Pilot casting all be radiogr ed to t e extent described above.

� Frequency o  RT o  valve casting all be according to table belo .

Extent of RT based on pressure class and nominal outside diameter:

Pressure class: ✂ 300 600 900 ✄ 1 500

Frequency o✁ RT Not re-
quired

< 10� < 2�

5 %  10�  2�

100 % Not re-
quired

 20�  16�  6�

� Non-valve castings: Eac casting all be examined unless agreed ot er ise. Testing 
all be at abru t c anges in sections and at t e junctions o  risers, gates or eeders to 

t e castings and ot er critical areas as defined by designer. Sketc es o  t e areas to be 
tested shall be established and agreed.

Repair of defects ASTM A703/A703M or ASTM A985/A985M, a icable, su ementary requirement S20 
al it e ollo ing additional requirements:

� Major r airs as defined in ASTM A216/A216M all be documented in accordance 
with ASTM A703/A703M or ASTM A985/A985M S20.2.

� T e r air elding rocedure all be qualified in accordance it ASTM A 88/
A 88M or ISO 11970 and t is dat eet using a cas ate.

� Weld r airs are not acc table for castings that leak during pressure testing.

� Examination o  major r ai elds o ressure containin art all also include RT.

� T e ost- eld eat treatment tem erature or stress relieving tem erature for 
tem ere art all maximum be equal to t e final tem ering tem erature 15 °C.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Hardness testing

� Production testing all be er ormed in accordance it t e requirements in ASTM 
A370 / ASTM A1058 on the pilot casting and one casting per lot thereafter. The 
maximu ardnes all be 22HRC rom t ree readings taken in clos roximity.

� Welding rocedure qualification testing or all r air elding all meet t e 
requirements o  ISO 15156-2 / ANSI/NACE MR0175 using Vickers met od, it a 
maximu ardness o  250HV.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and 
this MDS.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.
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Marking T e casting all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e following information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎0✵! ✆ ☎007S a ❘$❡✳ ✝

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

❇ars ASTM A696 , C -  

ASTM A105/A105M - -  

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

T is MDS includes additional requirements or valv arts DN 100 (NP ) and under man-
u actured rom bars ermitted by t e valve s ecification.

Manufacturing ar all be manu actured to t e ollo ing requirements:

� bar orgings as defined in ASTM A788/A788M and certified to ASTM A105; or

� ot rolled bars manu actured to ASTM A696 Grade or C to a maximum outside 
diameter of 250 mm.

Cold fini in all be restricted to turning, grinding o oli ing (singly or in combina-
tion); cold dr ing or cold orming is no ermitted.

Chemical compo-
sition

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment Normalized or normalized and tem ered or quenc ed and tem ered. Fo roducts deliv-
ered in t e tem ered condition, t e minimum tem ering tem eratur all be 620 °C.

Test sampling Valve parts manufactured from bar

Sampling of test specimens for bars intended for machining of valve parts shall conform 
it e ollo ing additional requirements:

� T e mid-lengt o  t e axial tensile test s ecimen all be located at a distance equal 
to t e bar outside diameter or minimum o  100 mm, ic ever is t e greater, rom 
t e end o  t e bar, and t e centreline o  t e s ecimen all be located at a minimum 
distance of OD/ rom t e surface.

� T e centreline of t e tangential tensile test s ecimen all be located at a minimum 
distance of OD/ from t e surface and t e mid- oint of t e s ecimens all be located 
at a minimum of 100 mm from t e end of t e bar.

� For ba it utside diameter < 100 mm: tensile test in accordanc it e standard.

� For bar it outside diameter  100 mm: in addition to t e standard requirement, one 
tensile test s ecimen all be taken in tangential direction o  t e bar. T e s ecified 
minimum tensile strengt ro erties of t e referenced standard all be met in bot
directions.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.
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Non-destructive 
testing

Visual Inspection

V all be carried out on eac ar in accordanc it roduct standard. T e testing 
all b er ormed a ter mac ining, i icable, and non-mac ined sur ace all be 

cleane rior to t e testing.

NDT (MT) of valve parts manufactured from bar

Ins ectio all be according to t icable valve s ecification or as s ecified belo .

100 % magneti article testing o  all accessible internal and external sur ace all be 
carried out according to ASM PVC V, article 7 or ASTM A961/A961M su ementary 
requirement S55. Acc tance criteri all be according to ASM PVC VIII, Div. 1 en-
dix 6.

Repair of defects Weld r air is no ermitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

S  0,020 %, Ni < 1,0 %

Hardness testing

Production testin all b er ormed in accordanc it e requirements in ASTM 
A370 / ASTM A1058 on t e end sur ace o  one ba er lot. T e maximu ardnes all be 
22HRC rom t ree readings taken in clos roximity.

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T e bar all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 N 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e follo ing information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎✝0✝ ✆ ☎✝01S a ❘$❡✳ ✝

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

Seam❧$ss pipes ASTM A333/A333M 6 - -

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Chemical compo-
sition

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment During t eat treatm rocess i e all b aced in suc ay as to ensure ree 
circulation around eac i e including any quenc ing o eration.

Fo roducts delivered in t e tem ered condition, t e minimum tem ering tem erature 
all be 620 °C.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 
 

33

DIN EN ISO  13703-2:2024-02  

Full document details: DIN EN ISO 13703-2:2024-02

http://www.avadocuments.com/doc/din-en-iso-13703-2-2024-02
http://www.avadocuments.com/doc/din-en-iso-13703-2-2024-02


■S❖ "3703-2:2023(E)

Impact testing/ 
Toughness testing

Im act testing is required or t ickness  6 mm; o i e it eld end, t eld end 
t icknes all govern.

T e test tem eratur all be 6 °C.

T e minimum absorbed energy or ull size s ecimen all be 27 J average and 20 J single. 
Reduction actors or sub-size s ecimen all be: 7,5 mm � 5/6 and 5 mm � 2/3.

Repair of defects Weld r air is no ermitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing 
and certification 
requirements) a

W en sour service requirements are s ecified by t urc aser, t e materia all con-
orm to t e requirements o  t e ISO 15156 series / ANSI/NACE MR0175 and t e ollo ing 

additional requirements:

Chemical composition

S  0,010 %

Hardness testing

Hardness testin all b er ormed in accordanc it e requirements in ASTM A370 
/ ASTM A1058 on one lengt i er lot. T e maximu ardnes all be 22HRC rom 
t ree readings taken in clos roximity.

T e materia all be traceable in accordanc it SO 15156-2 / ANSI/NACE MR0175 and 
t is MDS.

Marking T i e all be marked to ensure ull traceability to melt a eat treatment lot.

Certification T e material manu actur al ave a quality system i ace (e.g. ISO 9001) acc ted by 
t urc aser.

T e ins ection document all be issued in accordanc it SO 10 7 EN 1020 y e 
3.1 a all confirm com ianc it is s ecification.

T e ins ection document all include t e follo ing information:

� Heat treatment condition. For tem ered condition, tem ering tem erature all be 
stated.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service.

 

▼ateria❧ ✁ata S❤$et ▼✁❙ ✂✄✳ ☎✝0✷ ✆ ☎✝02S a ✆ ☎✝02S❍ b ❘$❡✳ ✝

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY RE-
QUIREMENT

❲$❧✞$d pipes ASTM A671/A671M CC60, CC65, CC70 Cl. 12, Cl. 22, CI.32 or 
CI. 2

ASTM A671/A671M 
S2, S7, S11, S1

Scope T is MDS define icable o tions and/or requirements t at su ement or amend t e 
re erenced standard s ecification.

Manufacturing T e longitudina all be straig nd made using t e SA rocess.

T eld meta all be mild steel analysis A-No. er ASM PVC IX, Table QW- 2.

Chemical compo-
sition

C  0,23 %, S  0,020 %, P  0,025 %, CE  0, 3 %

Heat treatment For i es delivered in tem ered condition, t e minimum tem ering tem erature all be 
620 °C.

During t at treatment ocess, es s all be aced in suc a ay as to ensure ree 
circulation around eac i e including any quenc ing o eration.

a T s lementary su fix �S� s all be used to designate a material delivered in accordance it t MDS lus t
additional s lementary requirements or sour service, but excluding HIC testing and UT examination.

b T s lementary su fix �SH� s all be used to designate a material delivered in accordance it t MDS including 
t dditional s lementary requirements or sour servic lus HIC testing and UT examination.
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