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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 ar. /
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of u.2
information contained herein, or assume any liability or responsibility for any use, or the results of suct usc. of any
information or process disclosed in this publication. Neither API nor any of API's employees, subcuntrestors,
consultants, or other assignees represent that use of this publication would not infringe upon privatelv ow.>ed rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Instit.te to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no repre. entation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability o1 =5 20onsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with \hich his publication may
conflict.

API publications are published to facilitate the broad availability of proven, so.=u engineering and operating
practices. These publications are not intended to obviate the need fur ¢ pplying sound engineering judgment
regarding when and where these publications should be used. The formulatic 1 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 v:ith \ne marking requirements of an API standard
is solely responsible for complying with all the applicable recuirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to tt.> =pplicable API standard.

Users of this standard should not rely exclusively on-the infermation contained in this document. Sound business,
scientific, engineering, and safety judgment should he 'se in employing the information contained herein.

Where applicable, authorities having jurisdiction -hio1.d be consulted.

Work sites and equipment operations mc:2 a.er. Users are solely responsible for assessing their specific equipment
and premises in determining the app or: iateness of applying the standard. At all times users should employ sound
business, scientific, engineering, and, «do’'nent safety when using this standard.

API is not undertaking to mect ti.2 auties of employers, manufacturers, or suppliers to warn and properly train and
equip their employees, and ott. ~re'exposed, concerning health and safety risks and precautions, nor undertaking their
obligations to comply wii> authoriiies having jurisdiction.

Al vigr.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele ctronic, 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.

Copyright © 2016 American Petroleum Institute
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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.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

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

This document was produced under API standardization procedures that ensure appiont ate notification and
participation in the developmental process and is designated as an API standard. (iesticns concerning the
interpretation of the content of this publication or comments and questions concerning \he procedures under which
this publication was developed should be directed in writing to the Director ¢ Stadards, American Petroleum
Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. Requ s for permission to reproduce
or translate all or any part of the material published herein should also be < ddiessed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or. wit\dravn at least every five years. A one-time
extension of up to two years may be added to this review cycle. S*tatuc o1 (=& publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cataloy of /Pl publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Vashington, DC 20001.

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


https://www.stdhive.com/standards/api-std-560-pdf/



https://www.stdhive.com/standards/api-std-560-pdf/

Contents

1
2

3

31
3.2
3.3
34

4

5

5.1
5.2
5.3
5.4

6

6.1
6.2
6.3

7

71
7.2
7.3

8

8.1
8.2
8.3
84

9

9.1
9.2
9.3

10

10.1
10.2
10.3
104
1.5

11

111
1.2
1.3

Page

Yoo o1 1
Normative ReferencCes . .......c.i ittt ittt ittt s aasnnnsssssnnannsnnssssnsannnnnnnsnnns 1
Terms, Definitions, and Abbreviations . ........ ... ... . ittt ittt inaaaan e 2
Terms and Definitions—General . . ........c.cciiiiiiiiiiii ittt eeeeannnsrsssnnenni nenrnnns 2
Terms and Definitions—Fired Heaters . ............o ittt ittt ittt nnnnnnans e renns 4
Terms and Definitions—Refractory . . ........... ... it i it e et A A 1"
Abbreviations. . ... ... it i i it s r e G U . 14
Design Codes and Regulations .. ........ ... ... it i 15
Proposals . ... ..o e e e e 15
Purchaser’s Responsibilities .. . .......... ... ... o i i i P 15
Supplier’s Responsibilities. . . ............ i i i i e e i e e e 16
Documentation. . ... it i it i i ittt e e e e e s 17
FiNal ReCOrdS . .. ..ottt ittt it ittt et e s nnna s esssnnnnn i eenensannnnneeennnnnnnns 20
Design Considerations . . .......... ... ..o e e e i e meattrrran e n ey 21
Process DesSign . ..o vttt e e e e 21
CombustionDesign. .. ........ ..o B 21
Mechanical Design . ........ ittt it et s s saa e aann e sannssannesannnennnnns 22
L 1 o= 23
(€= = - T 23
Extended SUMacCe .......ciiiii ittt it it it e it nn s s sassannnnssessnansnasnnnsssssnnnnnns 24
Materials . .........cciiiiiiiiiiiinnnns - . 25
Return Bends and Plug Headers . .. ... ... . i i st e st et a st ia e ae e 25
General .............ciiiiinnns . - it e e e i i i e tees i et asasm sy 25
G 0 T = 7= 4 Lo 26
PlugHeaders ............ P 26
1 = 1= = 1 - 27
Piping, Terminals, and Micnifolds . ........ ... . i i i i e et et e taa s 28
(€= 0 1= - 1 28
Allowable Movement . (1d Loads . ......cci ittt it i it ittt e ettt s e aananannnneraennns 29
1 = 102 = 1 29
TUDE SUPPUTES 1. ottt i i it it it et i e e e e e e et a e 29
7= =T 1 29
B T O S 1= - £ 32
= I I 1 o35 31 2 (== = 32
L2AdS and Allowable Stress. . . ... i v ittt ittt i i i ey 33
L = 1 (= o = = 33
Refractory LiniNgs. . ... ..o i i i i ittt e e ettt s ea s aa s aa et eaeanennennnns 34
Refractory Lining System Selection Specifications ............ ... ... ... o i i, 34
Firebrick Layer Lining and Gravity Wall Construction ............ ... ... ... ... . i, 36
Alkaline Earth Silicate/Refractory Ceramic (AES/RCF) Fiber Construction....................... 37


https://www.stdhive.com/standards/api-std-560-pdf/

Contents

Page
11.4 Castable Layer Design and Construction. .. ......... ... . ittt iaraiaenaennns 41
11.5 Anchors and Anchor Hardware Components . ............. .t iiiiiinrinrinanarrnnannannn 25
12  Structures and APPUrENANCES . .. ... . ittt it a e s e e et a e 4c
1720 B 7Y o - - | 46
12,2 StrUCHUIES. . ... it i it et et et e a i a e e A 46
12.3 Header Boxes, Doors, and Ports . . .......c oottt ittt i it sttt e ea ittt aannnnne e 47
12.4 Ladders, Platforms, and Stairways . ... ...ttt it et a et e 49
72 T | = 1 = o - = T, W M. 50
13 Stacks,Ducts,and Breeching . . ........ ... .. i e e e e 51
I 0 R 7 o - - | A V. 51
13.2 Design Considerations . ........ .. ...ttt ittt et iaaaees eaae traa e 51
13.3 DesignMethods. . ...ttt it it e it aae s anan e caaie tanranansennnneenns 52
13.4 StaticDesign . ... ...t e e et e e 52
13.5 Wind-induced Vibration Design.............ciiiiiiiiinninnenns e 54
R L T | = 1 = o = 1 = 54
14 Burners and Auxiliary Equipment . . . ... ... . i e e et e e 54
141 BUINEers .. ...ttt ia et iaaneernnnsdens B 54
L 72~ o e ] [ 1T Y 58
14.3 Fans and Drivers ... ...ttt e e e et ettt sttt saaaaaas e sannnnnnnnnns 58
14.4 Dampers and Damper Controls for Stacks and Duc.>. .. .. ... .. i i s 59
15 Instrument and Auxiliary Connections. . . ... .. . i e 66
151 FlueGasandAir .................. ... Y it i it et s eeta e s e e s s st a e e e 66
15.2 Process Fluid Temperature ....... - . 68
15.3 Auxiliary Connections. . ... .. . .. ..t i ettt et et it e a e 7
15.4 Tube-skin ThermocCoUPles . ... .. . .. i ittt et s iene s aan s nannaennnaennneennns 71
15.5 Accessto ConNNeCtioNS. . ... ittt ittt ittt sttt e ettt s 72
16 Shop Fabrication and Fielc Frection. ... ... i i i i i s et e a e nannnns 72
L 00 7Y 5 - - | 72
16.2 Structural-steel Faluricaticn .. ... ..o i e it e e 72
16.3 Coil Fabrication ... ... . i it et sttt ettt aa et aa e et 74
16.4 Painting and Talvanizing . ... ..o oottt i i e 74
16.5 Preparadon or Sipment. .. ... ... e 75
16.6 Field EreCuon . ... ittt ittt ittt taaa e et e e ssnnnnnnnannnaasessensnnnnnnnnnnns 76
17 Inspect.on, Examination, and Testing. . .. ....... ... il i ittt a et eenanannnnn 76
L A R T 5 - 76
17.2 Well Examination . ... ...t ittt ittt ittt saaaaaa et s 76
175 Castings EXamination. . ... ... . it it it ittt et ra e aeraaeaeraneannnannnns 77
1,4 Examination of Other Metallic Components . ...... ... ... ... . it ia e enns 79
17.5 Refractory QA/QC, Examination,and Testing . .......... ...ttt ittt enennns 79
I T == 11 T 81
Annex A (informative) Equipment Datasheets .. ......... ... i i i i s 83

v


https://www.stdhive.com/standards/api-std-560-pdf/

Contents

Page

Annex B (informative) Purchaser’s Checklist. . ............ ... ... i i i i 118
Annex C (informative) Proposed Shop-assembly Conditions ................. ... ... .. 112
Annex D (normative) Stress Curves for Use in the Design of Tube-support Elements............... .. 124
Annex E (normative) Fan Process Sizing Requirements .............. ... ... .. iiiiiriiniiiinnnn. 140
Annex F (normative) Part I, Air Preheat and Ducting Systems for Fired Heaters in General Refine: *

ST o - . W S 143
Annex F (informative) Part Il, Air Preheat and Ducting Systems for Fired Heaters in Gener.' Reinery

S T T - 156
Annex G (informative) Measurement of Efficiency of Fired-process Heaters ..... ... ................ 200
Annex H (informative) Stack Design . .............c.coiiiiiiiiiininnnna. I 267
Annex | (informative) Measurement of Noise from Fired-process Heaters. . ......................... 277
Annex J (informative) Lining System Decision Matrix Guidelines. .............. ... ... ... uivan.. 315
Annex K (informative) Burner-to-Burner and Burner-to-Coil Spacing v caniiple Calculations ............ 316
Annex L (informative) Damper Classifications and Damper Conti »lIs "or Fired Heaters. . ............... 319
Annex M (normative) Ceramic Coating for Outer Surfaces ot ~ire.! Heater Tubes, Fiber, and

Monolithic Refractories .......... ... i i i it ettt e et anaeas 322
Annex N (informative) Ceramic Coating for Outer Surfaces of Fired Heater Tubes, Fiber Refractories,

and Monolithic Refractories. . ........... i i i i i it e ittt a e 328
Annex O (informative) Heater Nomenclature--Fii2a  leaters for General Refinery Service.............. 331
Bibliography . . .. ... e 335
Figures
1 Diagram of Forces for TUbE S . ... . it i i e ettt a st a st a e eanns 29
2 Diagram of Forces for Mani e s . . ..o o i i e 30
3 lllustration of Gravitv. Wa.' Dimensional Requirements ............. ... .. i rnnnnnn. 38
4 Typical Stud Layou® for Dverlap Blanket System . . ........... . i i it inennns 39
5 Typical Layered Fiber " Ining Anchoring Systems. . .. ....... ... .. it 39
6 Examples of Moular Fiber Systems . ........ ... i i it ittt et ae s a e, 40
7 Hardware Coa.» Required for Overhead SectionModules ............. ... ... .. i i, 4
8 Typical Modu'e Orientations . ........ ...ttt it it a st a e e 42
9 Typical Slanket Lining Repair of Hot-face Layer..............cciiiiiiiii ittt e ns 42
10 _Ty,vical = 'anket Lining Repair of Multiple Layers ..............ciiiiiiiiiiiii it inernnennnnns 43
11~ Jupical Repair of Modular Fiber Linings. . . . ... ... it i i er et eaea e 44
17 Heater Layouts (Path-averaged Measurement) . ................ it iaiannraennns 69
15 Heater Layouts (Point-based Measurement) . ............. i i it i i e 70
D1 Carbon Steel Castings: ASTM A216, Grade WCB . . ... ..ottt e e iy 127
V.2 Carbon Steel Plate: ASTM A283,Grade C .......... ittt ittt iia et s tattaanaennennnn 128
D.3 21/4Cr-1Mo Castings: ASTM A217, Grade WCO . . . .....ottttiiiiii ettt itiiaiaaaaeeaenns 129
D.4 21/4Cr-1Mo Plate: ASTM A387, Grade 22, ClassS 1 . . . .. oot v e et e e e e e e e e e e e 130

vii


https://www.stdhive.com/standards/api-std-560-pdf/

Contents

Page

D.5 5Cr-12Mo Castings: ASTM A217, Grade C5 .........vveeererenennnnnnnnnnnenereeeeeeeeeennn 131
D.6 5Cr-12Mo Plate: ASTM A387, Grade 5, Class 1 .......oviuniinneee e iiiniaaaaeaaeeeeennns 172
D.7 19Cr-9Ni Castings: ASTM A297, Grade HF . ... ... .. ... i i i eeananns 1.9
D.8 Type 304H Plate: ASTM A240, Type 304H . .........c.cc ittt et e ineaennnannns .. 134
D.9 25Cr-12Ni Castings: ASTM A447,Grade HH, Type Il ........ ...t e e, 135
D.10 Type 309H Plate: ASTM A240, Type 309H .. ... ..ot i i et e e e e 136
D.11 25Cr-20Ni Castings: ASTM A351,Grade HK40 ............. ... it iiia e e 137
D.12 Type 310H Plate: ASTM A240, Type 310H . ...... ...ttt e eee e e iees e 138
D.13 50Cr-50Ni-Nb Castings: ASTM A560, Grade 50Cr-50Ni-Nb ....... ... ... ... ... ... . .o ot 139
F.1 Balanced-draft APH with aDirectPreheater ............. .. .. it i 159
F.2 Balanced-draft APH with an Indirect Preheater ......................... & A VP 160
F.3 Forced-draft APH with a Tempering Preheater ........... ... i it tiiininnnnnnnn 161
FAA DUCtZONeS. ......oiuiiiiii it iia et ia et aasaanaaneannans . 7 171
F.5 System Worksheet for Design and/or Analysis............c.oiiiii i iii i ninenns 176
F.6 Moody’s Friction Factor vs Reynolds Number ........... ... oo it i i 180
F.7 DuctPressure Dropvs Mass FIOW . ....... ... ittt ittt e tnae e ranrnnnns 182
F.8 Location of Pressure-measuring Points 1,2,and 3 ....... . 188
F.9 BranchLoss Coefficients. .. ....... ... i i i i i e e e ae e ns 189
F.10 Equivalent Length for Multiple Piece Mitered Elbows ¢ Rc:ind Cross Section . .................. 190
F.11 General Relationship Between the Sulfuric Acid FG2DP (~mperature and the Concentration

of SulfurinaFuel Gas ............ it i it ettt a et e s 197
F.12 General Relationship of Sulfuric Acid FGADP Temperature and the Concentration of Sulfur

iINaFUel Oil ... e e it e i 197
G.1 Instrument and Measurement Locations .. .. ... .. it i e e 202
G.2 Typical Aspirating (High-velocity) Theziiocc aple. .. ..o oot i i ettt et a e aennens 203
G.3 Typical Heater Arrangement with Nor.~veleated Air. .. ... i i i e e e aaens 207
G.4 Typical Heater Arrangement with Pr.heated Air from an Internal Heat Source. . .................. 208
G.5 Typical Heater Arrangement w.*h \ 'reheated Air from an External Heat Source . .................. 209
G.6 Enthalpy of HoO, CO, CO5, a0 SO g . . .ottt ittt ittt ittt i e te e et et e e sa e sasaeansanannnnns 231
G.7 Enthalpy of Air, O and Mo . o i e i e e 232
1.1  Measuring Positions ~na Surfaces for Burner Areas and Walls Without Burners on

Cabin-type Heaters ... . ... .. i i it i et et et e et aa e a s 284
.2 Measuring Positions < nd Surfaces for Burner Areas and Walls on Vertical Cylindrical Heaters .. ... 285
1.3 Typical Measurii.n Positions—Walls with Burners . .. ... .o e i e s 287
.4 Measuring Pox‘tions and Surfaces for Annular Area Between Fired-heater Sections.............. 290
1.5 Measuring Pusitions for Suction Openings of Forced-draftFans. .............................. 292
1.6 Typical Mleasuring Positions for ExhaustDucting .............. ... ... i iiiiiiiininnnnn. 293
.7 _Ex>mpic Sketch of a Generalized Crude Heater Showing Microphone Measuring Positions and

L1 O ] T 3 = 304
L1 Cousequence of Oversized Dampers on Flow CharacterizationCurves .. ....................... 321
O.' Typical Heater TYPesS . . .. oo it ittt i ettt e et et e e e e e e a s anan e aaranansaeannns 332
O 2 Typical Burner Arrangements (Elevation View). . ...ttt e ns 333
J.3 Typical Components in a Horizontal Tube FiredHeater ... ........... ... . ... . i, 334

viii


https://www.stdhive.com/standards/api-std-560-pdf/

Contents

Tables

1 Heater Height-to-Width Ranges. . . ... i i i it ee e a e ns
2 Extended Surface Materials . . .. ... ... i e
3 Extended Surface DIMensSioNs ... ........ ...ttt iea e raaraanannnaennns

4 Heater-tube Materials Specifications ............. ... . it i it i i in e e e
5 Tube Center-to-center DIMENSIONS . ... ... .o ittt ittt a st e e e e e tens
6 Pressure Part Fittings Materials . .......... ... ... i e e e
7 Allowable Forces and MomentsforTubes............. ... ... i, 0. W
8 Allowable Movements for TUbes . ... ... ... i i ettt e et araaaanns
9 Allowable Forces and Moments for Manifolds .................. ... .. .. .. i,
10 Allowable Movements for Manifolds. ................ ... ... i@ A V.
11 Maximum Design Temperatures for Tube-support Materials. . ............. ... ... ... covia...
12 Maximum Temperatures for AnchorTips..............cciiiiiennn. .. 7
13  Minimum Hammer/Bend Test FrequencCy . ..ottt ittt a s e i n s anannns
14 Flue Gas Analyzer (Mounting Flange Locations). .. ... ittt
D.1 Sources of Data Presented in Figure D.1 Through Figure D.13. . . ... ... ..ot iinnenn.
F1 Comparisonof APHTypes...........cciiiiiiinnnnnnnnn .
F.2 Loss Coefficients forCommon Fittings .......... ... . .. L. it it iieiiarnernnnns
F.3 Recommended DamperTypes..................... 0
G.1 Allowed Variability of Data Measurements. . ...... 0 . .. ittt e aannns
G.2 Sample Calculation . . ... ... i e i i e e
H.1 Minimum Shape Factors and Effective Diameters for Wlnd Loads. ........cciiiiiiii i
H.2 Fundamental Structural Damping Values. . .. .. . ...ttt it ettt taasnaeennennaennnns
H.3 Structural Shape Factors ............ . N
H.4 Chemical Loading Criteria . . ....... 0. . ittt et et e e eaannanannarannns
H.5 External Corrosion AllowanCes . . . .0 . ..ttt a e e ta e taa e taaaaaaeaneanenn
H.6 Internal Corrosion Allowances fo - Ui nrotected Carbon Steel Stacks . ..........................
1.1  Corrections for Measured Noisc lovel. . ... oo it i i e et e s e aaaneannns
1.2  Near-field Correction. . ... 0 . . ... i it ettt e
J.1 Lining System Decisior Mau>:Guidelines .. ........... ...ttt e e
L1 Fired Heater Dampe’ T /pe s . ..ot ittt ittt ettt e e a e aan et ananesanansannnesanneennneesns
M.1 Certified Material Runon s for Ceramic Coatings AppliedtoTubes ................. ... . ... .....
M.2 Certified Material Repc -ts for Ceramic Coatings Applied to Fiber Refractories and Monolithic

2= 1= 103 €0 L=

Page

~o
P 4

\
- A

320
324


https://www.stdhive.com/standards/api-std-560-pdf/

Introduction

Direct-fired heaters are used extensively in oil refineries, chemical, petrochemical, and other industrial plants to heat
fluids within tubes at high temperatures not achievable by other methods. Heat is provided by combustion of fuel in
burners. API 560 is the industry-recognized standard for design and fabrication of direct-fired heaters. This document
defines common terms and requirements for the design, fabrication, and inspection of direct-fired heaters for general
refinery service.

This standard also has applicability to specific aspects to steam reformers, pyrolysis furnaces, and nther fired
equipment in the areas of design, fabrication, and inspection of components common to direct-fired heatxrs.

Users of this standard should be aware that further or differing requirements may be needed fc: individual
applications. This standard is not intended to inhibit a supplier from offering or the purchas-r tixm accepting
alternative equipment or engineering solutions for the individual application. This may be particularly < nplicable where
there is innovative or developing technology. Where an alternative is offered, the supplie- should identify any
variations from this standard and provide details.

In API standards, the metric (SI) system of units is used. In this standard, where practfical, ' ).55. customary (USC) units
are also included in brackets.

A bullet (®) at the beginning of a clause or subclause indicates that either ¢ de cision is required or further information
is to be provided by the purchaser. This information should be indicated on the puichaser’s checklist (see Annex B) or
stated in the inquiry or purchase order.
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Fired Heaters for General Refinery Service

1 Scope
This standard specifies requirements and guidance for the design, specification, materials, refractory lining systems,

fabrication, inspection, testing, and preparation for shipment of direct-fired heaters, including air preheaters, fans, and
burners for general refinery service.

2 Normative References

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references, the latest
edition of the referenced document (including any addenda) applies.

NOTE 1 See F.3 for normative references specific to air preheat and ducting systems.

NOTE 2 See M.2 for normative references specific to ceramic coatings.

API Standard 530, Calculation of Heater Tube Thickness in Petroleum Refineries

API Recommended Practice 535, Burners for Fired Heaters in General Refinery Services

API Standard 673, Centrifugal Fans for Petroleum, Chemical, and Gas Industry Services

API Standard 936, Refractory Installation Quality Control—Inspection and Testing Monolithic Refractory Linings and
Materials

API Standard 975, Refractory Installation Quality Control—Inspection and Testing of Refractory Brick Systems and
Materials

API Standard 976, Refractory Installation Quality Control—Inspection and Testing of AES/RCF Fiber Linings and
Materials

ASME STS-11, Steel Stacks
ASTM A123/A123M 2, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A143/A143M, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural
Steel Products and Procedure for Detecting Embrittlement

ASTM A153/A153M, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A240/A240M, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels and for General Applications

ASTM A387/A387M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum

ASTM A1008/A1008M, Standard Specification For Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-
Alloy, High-Strength Low-Alloy With Improved Formability, Solution Hardened, And Bake Hardenable

1 American Society of Mechanical Engineers (ASME), Two Park Ave, New York, New York 10016-5990, www.asme.org.
2 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
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