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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices.
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and
where these publications should be used. The formulation and publication of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher.
Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2022 American Petroleum Institute Doc um ents
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

Thisdocumentwas produced under APl standardization procedures thatensure appropriate notification and participation
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the
content of this publication or comments and questions concerning the procedures under which this publication was
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any part of
the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.

Documents

" Document Sharing Hub

Full document details: APl Spec 7HU2-2022


http://www.avadocuments.com/doc/api-spec-7hu2-2022
http://www.avadocuments.com/doc/api-spec-7hu2-2022

Documents

Document Sharing Hub

Full document details: APl Spec 7HU2-2022


http://www.avadocuments.com/doc/api-spec-7hu2-2022
http://www.avadocuments.com/doc/api-spec-7hu2-2022

Contents

Page
1 oo o = SR 1
1.1 PUIDOSE ..o e e e e e e e e e e e e e eeeeeeeeeeaeaaaeaeaaeaeaeeet ettt ateraa————————————————————— 1
1.2 Y o] o] 1T7=1 o1 11 42U PPPPP 1
1.3 SEIVICE CONUILIONS ...ttt h ettt ekt et e et e e ettt e ae e e et e e s et et eabe e e nne e e naneas 1
1.4 Hammer Union Assembly NOMENCIAtUIE .............uuiiiiiiii e 1
2 NOrMALIVE REFEIENCES ...ttt e e e e ettt e e e e e e e s e annn e eeeeaeeeeeaannnnneeeeeeaens 3
3 Terms, Definitions, and ADDIrEVIAtIONS...... ...t et e e e et e e e et e e eeaaeaeens 4
31 Terms and DEfiNItIONS ... ...eiiiiiiiii ettt e et e e et e e e et e e e e st e e e e e st e e e e annbe e e e e nreeeeeanees 4
3.2 ADDIEVIATIONS ...ttt e e e e e e h et e e e e e e e e e e e e e e e e 6
4 Design and Performance—General REQUIFEMENTS ...........coiiiiiiiiiiiiii e 7
41 Y= Vo7 7 o] o T 11 o o <SSR 7
4.2 Miscellaneous Design INfOrMAtIoN ...........oooi et e e e e e e e e e e e e e eeeeeeeas 8
5 =L C=T 4 = PRSP 9
5.1 LC 1T =T | O TSRO P PO UPPOPPPP 9
5.2 Segment RETAINEI RING ...ooiiiiiiiii et ettt e e sttt e e st e e e snta e e e s annaeeeas 9
5.3 LTS 1T A== | SO 9
5.4 Metallic Pressure-containing and Pressure-retaining Parts............oooo e 9
6 Dimensional REQUITEMENTS ..........oiiiiiiiiiiieiee e e e e e e e e e e e e e e e e e e aaaaeaaaaaeaaeaeaeeseeeseeeeeeeeseeesssnnenes 12
7 L@ TUE 11 4T 7] | (4o ) PRSP 25
71 LCT=T T - | SRR 25
7.2 Measuring and Testing EQUIPMENT..........oo e 25
7.3 Quality Control Personnel QUalfICAtIONS ...........oiiiiiiiiii e 25
7.4 Quality Control REQUIFEMENES ... .uiiiiiieiiii ettt bttt ettt e ettt e s abe e e anbe e e anbeeesnneeaas 25
7.5 Quality Control Records REQUIFEMENTES .......c.ouiiiiiiiiiii et e e e e e 27
8 T Y =T (] T O PP PP PP PPPRP 29
8.1 Marking REQUITEMIENTS ...ttt ettt e e e sttt e e e st e e e e b e e e e s nbeeeeeanneeee s 29
9 1 (e g ale =T aTe RS a1To] o] 1o T EPP O PO PRT PP PPPR 30
9.1 COrTOSION PreVENTION ... ..ot e oottt e e e e e e ettt e e e e e e e e e s nnbee e e eeeee e e e e nnneeeneeas 30
9.2 SealiNg-SUMACE PrOtECHON. ... ..uuiiiiiii et e e e e e e e e e e e e e e e e s s s sbbreeeeeaaeeeeannnnes 30
9.3 I 15T £ RS RE 30
9.4 Loose NON-mMetallic MaterialS ..........cooiiiiiiiie et e e 30
Annex A (informative) Reference GEOMEIIY .........oii i 31
Annex B (normative) Analysis Methodology for ACME Thread Root Modification .............ccccceeiiiiiiiiiiis 39
71 o] o e 7= o 1 /2 42
Documents

Document Sharing Hub

Full document details: APl Spec 7HU2-2022


http://www.avadocuments.com/doc/api-spec-7hu2-2022
http://www.avadocuments.com/doc/api-spec-7hu2-2022

Contents

Page

Figures

1 Typical Removable Nut Hammer Union ASSEMDIY ... 2
2 Typical Non—removable Nut Hammer Union ASSEMDIY ..........coooiiiiiiiiiieeeeeeeeeeeeeeeee s 3
3 Female ENd CONMNECION ...ttt etttk e e ee et e e ae e e e 13
4 Removable Male End Connector STYIE ... ... oo 15
5 Removable Male End ConNECOr SEYIE 2........cooiiiiiiieie e 16
6 Non-removable Male End Connector STyl 1 ... e 18
7 Non-removable Male End CoNNECLOr STYIE 2 .......eeieiiiiiiiiieeee e 19
8 UNION INUL ettt e e et e e e et et e e e b et e e e et e et e e e sbe et e e s sne e e e e eebneeeeneannneens 21
9 NUL REtAINET SEGMENTS .. ...ttt e et e e e s sttt e e e e bt e e e s anne e e e e annneeeas 23
A1 Union Seals without Integral Anti-eXtrusion RING .........cueiiiiiiiii e 31
A.2 Union Seals with Integral Anti-extrusion Ring, Style 1 and Style 2., 34
A3 Modified Sealing Flanks for NPST UNiON S@alS...........cccoiiiiiiiiiii e 37
A.4 Retainer Segment Snap RiNG GEOMETIY .........uuuiiiiiiiie e e e e e e e rrer e e e e e e e 37
A.5 Retainer Segment Rear EAGe Break ........ooueiiiiiiiii e e 38
B.1 Cross-section of Model Geometry with Boundary Conditions and Loads............cccccoviieiiiiiiien e 40
Tables

1 Pressure Rating for Union Figure Number and ServiCe ... 7
2 Temperature Ratings for Metallic PartS...........oouiiiiiiii e 8
3 Tolerances, Unless Otherwise Stated...........ooiiiiiiiiiii e 8
4 Material Property Requirements for Metallic Pressure-containing and Pressure-retaining Parts............... 10
5 Charpy V-notch Impact Requirements 0.394 in. (10 mm) x 0.394 in. (10 MM) .....cooviiiiiiiiiiiieiieee e, 11
6 Adjustment Factors for Sub-size Impact SPECIMENS ..........oiiiiiiiiii e 12
7 Dimensional Requirements for Female End CONNECION ..........ccoiiiiiiiiiiiiiiieice e 14
8 Dimensional Requirements for Removable Male End Connector Style 1 ... 15
9 Dimensional Requirements for Removable Male End Connector Style 2 ..........ccocieiiiiiiiiiieieeee 17
10 Dimensional Requirements for Non-removable Male End Connector Style 1 ... 18
1" Dimensional Requirements for Non-removable Male End Connector Style 2..........ccccooiiiiiiiiiienins 20
12 Dimensional Requirements for Union NUL ............oooiiiiiiiiiie et 22
13 Dimensional Requirements for Nut Retainer SEgments ..........oooiiiiiiiiiiiiiii e 24
14 Minimum Marking Requirements and LOCAtIONS...........icuuiiiiiiiiiii i 29
A1 Dimensions for Figure A.1, Union Seals without Anti-extrusion RiNG ...........ccccciiiiiiiiiiiie e 32
A.2 Dimensions for Figure A.2, Style 1 Union Seals With Anti-extrusion Ring..........cccccccoiiiiiiiiiie 35
A3 Dimensions for Figure A.2, Style 2 Union Seals With Anti-extrusion RiNg............ccoooviiiiiieiiiiiiiiiieeeee e, 36
A4 Dimensions for Figure A.4 Retainer Segment Snap RiNGS........oooiiiiiiiiiii e 37
A.5 Dimensions for Figure A.5 Retainer Segment Rear Edge Break..........cocceviiiiiiiiiiiiiiiiiecee e 38
B.1 Default Material Properties for ANAIYSIS .......c..ueiiiiiiiiee e 40

Documents

Vi
Document Sharing Hub

Full document details: APl Spec 7HU2-2022


http://www.avadocuments.com/doc/api-spec-7hu2-2022
http://www.avadocuments.com/doc/api-spec-7hu2-2022

Oilfield Hammer Unions
1 Scope

1.1 Purpose

This standard specifies minimum requirements for the dimensional and functional interchangeability, design,
materials, inspection, marking, storing, and shipment of hammer union parts and assemblies for use in the
petroleum and natural gas industries.

This standard does not address the manner (i.e. integral, weld or thread) in which hammer unions are attached to
other parts. Requirements for repair and remanufacture of hammer union parts are not included in this standard.

WARNING — Hammer unions manufactured under the requirements of this standard are only to be considered
interchangeable with hammer unions also manufactured to the requirements of this standard. Hammer unions
manufactured under the requirements of this standard are assumed to not be interchangeable with hammer
unions not conforming to this standard.

1.2 Applicability

This standard is applicable only to the following figures, nominal sizes, temperatures, and service conditions of
hammer unions:

— Figure Numbers: 602, 1002, and 1502
— Nominal Size: 1in., 1.5in., 2in., 3 in., and 4 in.
— Figure Numbers: 2002 and 2202
— Nominal Size: 2 in. and 3 in.
— Temperature Range: =75 °F to 250 °F (-60 °C to 121 °C)
— Service: Standard and Sour Service

This standard is only applicable to surface installations that are not intended to be insulated, buried, or otherwise
denied direct exposure to atmosphere.

1.3 Service Conditions

This standard defines service and operating conditions in terms of pressure, temperature, and sour classification
for the retained fluids.

1.4 Hammer Union Assembly Nomenclature

Figure 1 and Figure 2 are examples of hammer union types within the scope of this standard. Typical figure
callouts in this standard are nominal size and figure (e.g. 3” Figure 1502).
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2 API| SPECIFICATION 7HU2

Key

Pressure-containing Pressure-retaining Miscellaneous

1 male-end connector 3 nut retainer segments 2 segment retainer ring
5 resilient seal 4 union nut

6 female-end connector

Figure 1—Typical Removable Nut Hammer Union Assembly
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OILFIELD HAMMER UNIONS 3
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1 male end connector 2 union nut
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4 female end connector

Figure 2—Typical Non—-removable Nut Hammer Union Assembly
2 Normative References

The following referenced documents are indispensable for the application of this standard. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

API Recommended Practice 7HU1, Safe Use of 2-inch Hammer Union for Qilfield Applications
API Specification 6A, Specification for Wellhead and Tree Equipment

NACE MRO0175/ISO 15156' , Petroleum and natural gas industries—Materials for use in H2S-containing
environments in oil and gas production—Parts 1, 2, and 3

ASME B1.5, ACME Screw Threads

ASME B1.8, Stub ACME Screw Threads

' NACE International (formerly the National Association of Corrosion Engineers), 1440 South Creek Driﬁ Houston, Texas

77084-4906, www.nace.org Ocuments
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4 API| SPECIFICATION 7HU2

ASNT SNT-TC-1A?, Personnel Qualification and Certification in Nondestructive Testing

ASTM A370%, Standard Test Methods and Definitions for Mechanical Testing of Steel Products
ASTM E10, Standard Test Method for Brinell Hardness of Metallic Materials

ASTM E18, Standard Test Methods for Rockwell Hardness of Metallic Materials

ASTM E110, Standard Test Method for Rockwell and Brinell Hardness of Metallic Materials by Portable Hardness
Testers

ASTM E140, Standard Hardness Conversion Tables for Metals Relationship Among Brinell Hardness, Vickers
Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Leeb
Hardness

ASTM E165, Standard Test Method for Liquid Penetrant Testing for General Industry
ASTM E709, Standard Guide for Magnetic Particle Testing

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 6506*, Metallic materials — Brinell hardness test, (all parts)
ISO 6508, Metallic materials — Rockwell hardness test, (all parts)
ISO 9712, Non-destructive testing — Qualification and certification of personnel

ISO 18265, Metallic materials — Conversion of hardness values
3 Terms, Definitions, and Abbreviations

3.1 Terms and Definitions
For the purposes of this standard, the following terms and definitions apply.

311
acceptance criteria
Defined limits placed on characteristics of materials, products, processes or services.

3.1.2
accessible surface
Surface readily available for purposes of nondestructive examination that can be viewed by direct line of sight.

313
chemical analysis
Determination of the chemical composition of material.

3.1.4
date of manufacture
Date of manufacturer’s final acceptance of finished part or equipment.

2 American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228, www.asnt.org
3 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org
4 International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211s Geneva 20

Switzerland, www.iso.org OcumEI‘ItS
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OILFIELD HAMMER UNIONS 5

3.1.5
figure number
Number that designates the dimensional compatibility for a given size.

NOTE The figure number alone is not indicative of pressure rating. It is the user’s responsibility to assure that unions are
only assembled such that service and pressure ratings are compatible.

3.1.6
forge (verb)
Deform metal plastically into desired shapes with compressive force.

NOTE Forging is usually a hot process. The use of dies is optional.

31.7
function
Operation of a product during service.

3.1.8
heat
Material originating from a final melt, or for re-melted alloys, the raw material originating from a single re-melted
ingot.

3.1.9

heat-treatment

heat-treating

Specified, timed sequence of controlled heating and cooling of materials for the purpose of changing physical or
mechanical properties.

3.1.10
hot-work
Deform metal plastically at a temperature above the recrystallization temperature.

3.1.1
part
Individual piece used in a hammer union assembly

EXAMPLE Union nut, segment retainer set, male and female end, etc. are parts of a hammer union.
NOTE A part may also be a piece not in finished form.

3.1.12

pressure-containing part

Part exposed to retained fluids whose failure to function as intended results in a release of retained fluid to the
atmosphere.

3.1.13

pressure-retaining part

Part not exposed to retained fluids whose failure to function as intended results in a release of retained fluid to
the atmosphere.

3.1.14
rated working pressure
Maximum internal pressure that the pressure-containing part is designed to contain when in operation.

3.1.15
record (noun)

Retrievable information. Docu ments
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6 API| SPECIFICATION 7HU2

3.1.16
relevant indication
Surface-rupture NDE indication with major dimensions greater than 1.6 mm (*/,, in.).

NOTE Inherent indications not associated with a surface rupture are considered non-relevant.

3.1.17
retained fluid
Actual fluid contained by pressure-containing parts.

3.1.18

sour service

Exposure to oilfield environments that contain sufficient H2S to cause cracking of materials by the mechanisms
addressed by NACE MR0175/ISO 15156.

3.1.19

standard service

Exposure to oilfield environments that do not contain sufficient H2S to cause cracking of materials by the
mechanisms addressed by NACE MR0175/ISO 15156.

3.1.20
wetted surface
Any surface intended to have contact with retained fluid.

3.1.21
wrought
Product, structure, or material that contains no cast dendritic elements.

3.1.22

yield strength

Stress level at which material plastically deforms and does not return to its original dimensions when the load is
released.

NOTE All yield strengths specified in this standard are considered as being the 0.2 % yield offset strength in accordance
with 1ISO 6892 or ASTM A370.

3.2 Abbreviations

For the purposes of this standard, the following abbreviated terms apply.

AQL acceptable quality level

ER equivalent round

FIG figure

HBW Brinell hardness number
MT magnetic particle test

NDE nondestructive examination
NPST non-pressure seal thread
PT liquid penetrant examination
QTC qualification test coupon
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OILFIELD HAMMER UNIONS 7

4 Design and Performance—General Requirements

4.1 Service Conditions
4.1.1 Material Service Ratings

For sour service, the material shall meet the requirements of NACE MR0175/ISO 15156 for chemistry, processing,
and properties (e.g. hardness) for the male-end connector, female-end connector, and union nut.

NOTE 1 Choosing specific materials for specific conditions is ultimately the responsibility of the purchaser.

NOTE 2 Resistance to cracking caused by H2S is influenced by several other factors, some of the limits for which are given
in NACE MRO0175/ISO 15156. These include, but are not limited to:

— pH;

— temperature;

— chloride concentration;
— elemental sulfur.

NOTE Nut retainer segments are not required to meet the requirements of NACE MR0175/ISO 15156, regardless of
standard or sour service.

4.1.2 Pressure Ratings
The rated working pressure for union connectors shall not exceed the pressure ratings in Table 1.

NOTE The hammer unions covered in this standard are capable of withstanding hydrostatic Factory Acceptance Testing
at 1.5 times rated working pressure for new assemblies, when the requirements of this standard are followed.

Table 1—Pressure Rating for Union Figure Number and Service

Pressure Rating

Figure Standard Sour

Number psi psi
(MPa) (MPa)

6000 6000

602 (41.4) (41.4)
10,000 7500

1002 (69.0) (51.7)
15,000 10,000

1502 (103.5) (69.0)

20,000

2002 (138.0) N/A
15,000
2202 N/A (103.5)

4.1.3 Temperature Ratings

Metallic parts shall use one or more of the specified temperature ratings with minimum and maximum temperatures
as shown in Table 2 or custom temperature ranges within the range specified in 1.2.
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8 API| SPECIFICATION 7HU2

NOTE Minimum temperature is the lowest temperature to which the part may be subjected during operation. Maximum
temperature is the highest temperature to which the part may be subjected during operation. Temperatures during assembly
and installation are out of scope of these temperature ranges.

Table 2—Temperature Ratings for Metallic Parts

Temperature Range 2
Temperature o o
Classification F (°C)
Min. ® Max. © Min. ® Max. ©
K -75 180 -60 82
L -50 180 -46 82
N -50 140 -46 60
P =20 180 -29 82
S 0 140 -18 60
T 0 180 -18 82
U 0 250 -18 121
2 Temperatures during assembly and installation are out of scope of these temperature ranges.
b  Minimum temperature is the lowest temperature to which the part may be subjected during
operation.
¢ Maximum temperature is the highest temperature to which the part may be subjected during
operation.

4.2 Miscellaneous Design Information
4.2.1 Tolerances

Unless otherwise specified in the appropriate table or figure, the tolerances in Table 3 shall apply:

Table 3—Tolerances, Unless Otherwise Stated

. . Tolerance
Dimension .
in.
X. XX +0.015
X XXX +0.005
X° or X.X° +0.5°

4.2.2 Removable Male Connector

The clearance behind the feature as defined by dimensions F and T in Figure 4/Table 8, and dimensions F, T, and
P in Figure 5/Table 9, shall allow space for the assembly and disassembly of the union nut and the nut retainer
segments.

4.2.3 Nut Retainer Segments

NOTE Maintaining the nut retainer segments in matched sets of three pieces after slitting is not required by this standard
due to currently specified tolerances for segment shoulder thickness.

4.2.4 Segment Retainer Ring

A segment retainer ring shall engage the groove of the nut retainer segments in the assembled condition shown

in Figure 1 to keep the union nut and all three retainer segments together under normal make-up and break-down
activities.

NOTE Reference A.2 for example groove and retainer ring dimensions that satisfy the requirements of tIB@ﬁdrl.m ents
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OILFIELD HAMMER UNIONS 9

5 Materials

5.1 General

The materials for segment retainer rings, resilient seals, pressure-containing parts, and pressure-retaining parts
shall satisfy the requirements below. All metallic materials shall have a wrought microstructure throughout.

5.2 Segment Retainer Ring
Segment retainer rings shall be made of material meeting the functional requirements of 4.2.4.
5.3 Resilient Seal
The resilient seal shall be made of non-metallic material, though a metallic anti-extrusion ring may be included
in the resilient seal. The resilient seal shall require a written material specification. The manufacturer’s written
specification for resilient seal non-metallic materials shall define the following:
— generic base polymer(s);
NOTE ASTM D1418 provides standardized nomenclature for rubber polymers.
— physical property requirements;
— documentation requirements as specified in 7.5.2.2;
— storage and age-control requirements.
The resilient seal shall be manufactured from materials which meet the requirements in the written material
specification. Seals with integral anti-extrusion devices should be used at working pressures of greater than or
equal to 15,000 psi (103.5 MPa).
5.4 Metallic Pressure-containing and Pressure-retaining Parts
5.4.1 General
Weld repair of material or product shall not be performed at any point in the manufacturing process.

5.4.2 Written Material Specification Requirements

All metallic pressure-containing and pressure-retaining parts shall require a written material specification. The
requirements in 5.4 shall be defined in the written material specification.

All pressure-containing and pressure-retaining parts shall be manufactured from materials which meet the
requirements in the written material specification.

5.4.3 Union Nuts
Union nuts shall be produced from a single-piece forging.
5.4.4 Hot-working Practices

Materials formed using hot-working practice(s) shall result in a reduction ratio of at least 3:1. In addition, the
reduction ratio shall be documented.
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