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Foreword

ASTM, founded in 1898, is a scientific and technical organization formed for “the development of standards
on characteristics and performance of materials, products, systems, and services; and the promotion of related
knowledge.” It is the world’s largest source of voluntary consensus standards.

The Society operates through 132 main technical committees with 2067 subcommiittees. These committees
function in prescribed fields under regulations that ensure balanced representation among producers, users,
general interest, and consumer participants.

The Society currently has 32,800 members, of whom approximately 19,825 serve as technical experts on
committees, representing 96,800 units of participation.

Membership in the Society is open to all concerned with the fields in which ASTM is active. A membership
application may be found at the back of this volume. Additional information may be obtained from Member
and Committee Services, ASTM, 1916 Race St., Philadelphia, PA 19103.

1991 Annual Book of ASTM Standards

The 1991 Annual Book of ASTM Standards consists of 68 volumes, divided among 16 sections, of which this
volume is one. It contains formally approved ASTM standard classifications, guides, practices, specifications,
test methods, and terminology and related material such as proposals. These terms are defined as follows in the
Regulations Governing ASTM Technical Committees:

Categories:
standard—as used in ASTM, a document that has been developed and established within the consensus
principles of the Society and that meets the approval requirements of ASTM procedures and regulations.
Discussion—The term “standard” serves in ASTM as an adjective in the title of documents, such as test
methods or specifications, to connote specified consensus and approval. The various types of standard
documents are based on the needs and usages as prescribed by the technical committees of the Society.

proposal—a document that has been approved by the sponsoring committee for publication for information
and comment prior to its consideration for adoption as a standard.
Discussion—Complete balloting procedures are not required for proposals.

emergency standard—a document published by the Society to meet a demand for more rapid issuance of a
specific standard document.

Discussion—The Executive Subcommittee of the sponsoring committee must recommend the publishing of
an emergency standard and the Committee on Standards must concur in the recommendation. Emergency
standards are not full consensus documents because they are not submitted to Society ballot.

Types:

The various types of ASTM documents are to provide a flexibility of form, communication, and usage for
both the technical committees and the myriad users of ASTM documents. The type of ASTM document that is
developed and titled is based on the technical content and intended use, not on the degree of consensus
achieved. The three categories of ASTM documents (standard, emergency standard, and proposal) can be of the
following forms and types:

classification—a systematic arrangement or division of materials, products, systems, or services into groups
based on similar characteristics such as origin, composition, properties, or use.

guide—a series of options or instructions that do not recommend a specific course of action.

Discussion—Whereas a practice prescribes a general usage principle, a guide only suggests an approach. The
purpose of a guide is to offer guidance, based on a consensus of viewpoints, but not to establish a fixed
procedure. A guide is intended to increase the awareness of the user to available techniques in a given subject
area and to provide information from which subsequent evaluation and standardization can be derived,.;‘

practice—a definitive procedure for performing one or more specific operations or functions that ddes not
produce a test result. (Compare test method.)
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Discussion—A practice is not a downgraded test method. Examples of practices include procedures for
conducting interlaboratory testing programs or other statistical procedures; for writing statements on sampling
or precision and bias; and for selection, preparation, application, inspection, necessary precautions for use or
disposal, installation, maintenance, and operation of testing equipment.

specification—a precise statement of a set of requirements to be satisfied by a material, product, system, or
service that indicates the procedures for determining whether each of the requirements is satisfied.

Discussion—1It is desirable to express the requirements numerically in terms of appropriate units together
with their limits.

terminology—a document comprising definitions of terms; descriptions of terms: explanations of symbols,
abbreviations, or acronyms.

test method—a definitive procedure for the identification, measurement, and evaluation of one or more
qualities, characteristics, or properties of a material, product, system, or service that produces a test result.
(Compare practice.)

A new edition of the Book of Standards is issued annually. Each volume contains all actions approved by the
Society at least six months before the issue date. New and revised standards approved by the Society between the
annual appearances of any given volume are made available as separate copies. The 1991 edition of the Book of
Standards comprises approximately 53,000 pages and includes over 8600 ASTM standards.

Purpose and Use of ASTM Standards

An ASTM standard represents a common viewpoint of those parties concerned with its provisions, namely,
producers, users, consumers, and general interest groups. It is intended to aid industry, government agencies,
and the general public. The use of an ASTM standard is purely voluntary. The existence of an ASTM standard
does not intend to preclude anyone from manufacturing, marketing, or purchasing products, or using products,
processes, or procedures not conforming to the standard. Because ASTM standards are subject to periodic
review and revision, those who use them are cautioned to obtain the latest revision.

Consideration of Comments on ASTM Standards

An ASTM standard is subject to revision at any time by the responsible technical committee and must be
reviewed every five years and if not revised, either reapproved or withdrawn. Your comments are invited either
for revision of any standard or for additional standards and should be addressed to ASTM Headquarters. Your
comments will receive careful consideration at a meeting of the responsible technical committee, which you
may attend. If you feel that your comments have not received a fair hearing you should make your views known
to the ASTM Committee on Standards, 1916 Race St., Philadelphia, PA 19103,

Using the Annual Book of ASTM Standards

The standards are assembled in each volume in alphanumeric sequence of their ASTM designation numbers
except for Volumes 11.01, 11.02, and 05.04, which are assembled by subject matter. Volume 06.03 is assembled
first by committee, then in alphanumeric sequence. Each volume has a table of contents, listing the standards in
alphanumeric sequence by ASTM designation; and a list by subjects, categorizing the standards according to
subject. A subject index of the standards in each volume appears at the back of each volume.

Availability of Individual Standards

Each ASTM standard is available as a separate copy from ASTM. Special quantity prices and discounts for
members can be obtained from Customer Services. When ordering, provide the ASTM standard designation
and year of issue, title, quantity desired, and shipping instructions.

Obsolete Editions

This new edition of the Annual Book of ASTM Standards makes last year’s edition obsolete. Each volume of
the Annual Book of ASTM Standards is published annually because of additions of new standards and
significant revisions in existing standards. On the average, about 30 % of each volume is new or revised. For
practical purposes, therefore, it is not wise to use obsolete volumes. However, for teaching purposes, these
outdated volumes might be useful.

Safety Hazard Caveat

In January 1990, the Board of Directors approved revisions to the ASTM Policy on Safety Precautions and
modified the language of the generic caveat on Safety Hazards as follows:
This standard does not purport to address (all of) the safety problems associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.



Inclusion of the caveat is required in test methods, specifications (where test methods are detailed other than by
reference), practices, and guides.

Disclaimer of Liabilty as to Patents:

The American Society for Testing and Materials takes no position respecting the validity of any patent rights
asserted in connection with any item mentioned in these standards. Users of these standards are expressly
advised that determination of the validity of any such patent rights, and the risk of infringement of such rights,
are entirely their own responsibility.
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Volume 01.01
Volume 01.02
Volume 01.03
Volume 01.04
Volume 01.05
Volume 01.06
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Steel—Piping, Tubing, Fittings

Ferrous Castings; Ferroalloys

Steel—Plate, Sheet, Strip, Wire

Steel—Structural, Reinforcing, Pressure Vessel, Railway
Steel—Bars, Forgings, Bearing, Chain, Springs

Coated Steel Products

Shipbuilding

Section 2—Nonferrous Metal Products

Volume 02.01
Volume 02.02
Volume 02.03
Volume 02.04
Volume 02.05

Copper and Copper Alloys

Aluminum and Magnesium Alloys; Die-Cast Metals
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Petroleum Products and Lubricants (IT): D 1949-D 3601
Petroleum Products and Lubricants (II1): D 3602-latest; Catalysts
Test Methods for Rating Motor, Diesel, and Aviation Fuels
Gaseous Fuels; Coal and Coke

Section 6—Paints, Related Coatings, and Aromatics

Volume 06.01
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METALS—MECHANICAL TESTING; ELEVATED AND LOW-TEMPERATURE TESTS

A complete Subject Index begins on p. 1011

Since the standards in this book are arranged in alphanumeric sequence, no page numbers are given in this

list by subjects.

The standards listed in italics are related documents included for information only and do not appear in this

volume.

METALLOGRAPHY

Test Methods and Methods for:

E 157-88 Crystallographic Phase Designations in Metallic Systems, Assigning
§E 930 -83 (1989)¢! Grain Observed, Largest, in a Metallographic Section (ALA Grain Size), Estimating
§E 112-88 Grain Size, Average, Determining

E 1382-91 Grain Size, Average, Using Semiautomatic and Automatic Image Analysis

A 247 -67(1990) Graphite in Iron Castings, Evaluating the Microstructure of
§E 340 -87 Macroetching Metals and Alloys

§E 381 -79 (1984)¢!
E 407-70(1989)

Macroetch Testing, Inspection, and Rating Steel Products, Comprising Bars, Billets, Blooms, and Forgings

Microetching Metals and Alloys

E 82-91 Orientation of a Metal Crystal, Determining
E 81-90 Pole Figures, Quantitative, of Metals, Preparing
§E 3 -80(1986) Preparation of Metallographic Specimens
E 103-84 Rapid Indentation Hardness Testing of Metallic Materials

Practices for:
E 963 -83(1989)

Electrolytic Extraction of Phases from Ni and Ni-Fe Base Superalloys Using a Hydrochloric-Methanol

Electrolyte
§E 45-87 Inclusion Content of Steel, Determining the
E 1245-89 Inclusion Content of Steel and Other Metals by Automatic Image Analysis, Determining
E 766-86 Magnification of SEM Using NBS-SRM-484, Calibrating the
E 807-81(1986) Metallographic Laboratory Evaluation
E 1268 - 88 Microstructures, Assessing the Degree of Banding or Orientation of
E1122-86 Obtaining JK Inclusion Ratings Using Automatic Image Analysis
E 391-83 Presentation of Phase Diagrams
E 1351-~90 Production and Evaluation of Field Metallographic Replicas
E 986-86 Scanning Electron Microscope Performance Characterization
E 768 ~80 (1985) Specimens for Automatic Inclusion Assessment of Steel, Preparing and Evaluating
E1180-87 Sulfur Prints for Macrostructural Examination, Preparing
E 562-89 Volume Fraction by Systematic Manual Point Count, Determining

E 975-84(1989)
Test Methods for:

X-Ray Determination of Retained Austenite in Steel with Near Random Crystallographic Orientation

E 1181 -87 Characterizing Duplex Grain Sizes
§E 1077 - 85¢! Decarburization of Steel Specimens, Estimating the Depth of
E 384-89 Microhardness of Materials
E 1182 - 87 Surface Layer Thickness by Radial Sectioning, Measurement of
Terminology Relating to:
§E 7 -90b Metallography
Guide for:
E 883-86 Metallographic Photomicrography

§ Approved for use by agencies of the Department of Defense and, if indicated on the standard, replaces corresponding Federal or military document. Consult the DoD
Index of Specifications and Standards for the specific year of issue which has been adopted by the Department of Defense.
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Test Method for:
§E 290 - 87

Methods for:

E 855-90
E 190 -80(1985)¢!

LIST BY SUBJECTS

MECHANICAL TESTING

Bend and Flexure Testing

Semi-Guided Bend Test for Ductility of Metallic Materials

Bend Testing of Metallic Flat Materials for Spring Applications
Guided Bend Test for Ductility of Welds

Test Methods and Definitions for:

§A 370 -90a

Guide for:
E 1237-88

Practice for Calibration of

E 74-91

Practices for Verification of:

E 83-9
§SE  4-89
Test Method for:

E 251-86

Test Methods for:
§E 9 — 892
E 238 — 84 (1989)¢!
Practice for:
E 209 -65(1988)¢!

Methods for:

E 855-84
E 796 -88

Test Methods for:

E 643 -84 (1990)
E 646-91

Terminology Relating to:

§A 370 -90a
§E  6-89

Test Methods for:

E 132-86
E 143-87
E 111-82(1988)¢!

Test Method for:
E 103 -84(1989)
Practice for:
E 448 - 82(1988)
Test Methods for:
$E  10-84

Mechanical Testing of Steel Products

Calibration of Mechanical Testing Machines, Extensometers, and Strain Gages

Bonded Resistance Strain Gages, Installing
Force-Measuring Instruments for Verifying the Load Indication of Testing Machines

Extensometers, and Classification of
Testing Machines
Performance Characteristics of Bonded Resistance Strain Gages

Compression Testing

Compression Testing of Metallic Materials at Room Temperature
Pin-Type Bearing Test of Metallic Materials

Compression Tests of Metallic Materials at Flevated Temperatures with Conventional or Rapid Heating
Rates and Strain Rates

Ductility and Formability Testing

Bend Testing of Metallic Flat Materials for Spring Applications -
Ductility Testing of Metallic Foil

Ball Punch Deformation of Metallic Sheet Material
Tensile Strain-Hardening Exponents (#-Values) of Metallic Sheet Materials

Definitions on Mechanical Testing

Mechanical Testing of Steel Products
Methods of Mechanical Testing

Elastic Properties

Poisson’s Ratio at Room Temperature
Shear Modulus at Room Temperature
Young’s Modulus, Tangent Modulus, and Chord Modulus

Hardness Testing
Rapid Indentation Hardness Testing of Metallic Materials
Scleroscope Hardness Testing of Metallic Maternials

Brinell Hardness of Metallic Materials

Xiv



Test Methods for:
§E 140 -88

E 110 -82(1987)
§A 370-90a
E 384-84
SE  18-89a
§E  92-82(1987)

LIST BY SUBJECTS

Hardness Conversion Tables for Metals (Relationship Between Brinell Hardness, Vickers Hardness, Rockwell

Hardness, Rockwell Superficial Hardness, and Knoop Hardness)
Indentation Hardness of Metallic Materials by Portable Hardness Testers
Mechanical Testing of Steel Products
Microhardness of Materials
Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
Vickers Hardness of Metallic Materials

Impact Testing

Test Methods and Definitions for:

§A 370-90a
Method for:
E 436 -74(1986)
Test Methods for:

E 208-91
E 604-83(1988)
§E 23-91
Practice for:

E1236-91
E1271-88

Test Methods for:

E 289-70(1979)
E 228-85(1989)

Method for:
E 618 -81(1988)

Test Methods for:

§B 565-87
E 558-83(1989)

Test Method for:

E 837-89
E 915-85

Test Methods for:
E 328-86(1991)

Mechanical Testing of Steel Products

Drop-Weight Tear Tests of Ferritic Steels

Conducting Drop-Weight Test to Determine Nil-Ductility Transition Temperature of Ferritic Steels
Dynamic Tear Energy of Metallic Materials
Notched Bar Impact Testing of Metallic Materials

Charpy Impact Machines as Reference Machines, Qualifying
Charpy Verification Specimens of Heat-Treated Steel, Qualifying

Linear Thermal Expansion Test

Linear Thermal Expansion of Rigid Solids with Interferometry
Linear Thermal Expansion of Solid Materials with a Vitreous Silica Dilatometer

Machineability Test Method

Machining Performance of Ferrous Metals Using an Automatic Screw/Bar Machine, Evaluating

Shear and Torsion Testing

Shear Testing of Aluminum and Aluminum-Alloy Rivets and Cold-Heading Wire and Rods
Torsion Testing of Wire

Residual Stress Measurement

Determining Residual Stresses by the Hole-Drilling Strain-Gage Method
Verifying the Alignment of X-Ray Diffraction Instrumentation for Residual Stress Measurement

Stress-Relaxation Tests

Stress Relaxation Tests for Materials and Structures
Tension Testing
(See also EFFECT OF TEMPERATURE ON METALS)

Test Methods and Definitions for:

§A 370-90a
Test Methods of:
E 345-87
§E 8-90a
§E 8M -90a
§B 557 - 84¢
§B 557M - 84¢!

Practice for:
E 1012 -89

Test Method for:
E 517-81(1987)

Mechanical Testing of Steel Products

Tension Testing of Metallic Foil

Tension Testing of Metallic Materials

Tension Testing of Metallic Materials [Metric)

Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products [Metric]

Specimen Alignment Under Tensile Loading, Verification of

Plastic Strain Ratio r for Sheet Metal

XV



Test Method for:
E 252 -84 (1990)

LIST BY SUBJECTS

Thickness Measurement

Thickness of Thin Foil and Film by Weighing
FATIGUE

Definitions of Terms Relating to:

E 1150 - 87

Practices for:

E 466 - 82

E 467-90

E 606 - 80

E 1049 - 85 (1990)
E 468 -90

E 739-80(1986)"!

Test Method for:
E 647-91

Methods for:

E 436-74(1986)
E 338 -81(1986)!
§E 602 - 81(1986)"!

Test Methods for:

E 208-91
§E 812-81(1986)
E 604 - 83 (1988)
E 1304 - 89
E 1290 - 89
E 813-89
E 1152-87
$§E 399-91
E 122 - 88

Practices for:

E 740-88

E 992 - 84(1989)"!
§B 646 - 87
§B 645-91

E 561-86

Terminology Relating to:

E 616-89

Test Method for:
E 208-91
Practices for:
E 209 -65(1988)!
E 139-83(1990)
E 292-83(1990)

E 21-79(1988)¢!
E 1319 -89

Practices for:

E 548-91
§E 329-90

Practices for:

E 185-829
E 184-79¢

Fatigue

Conducting Constant Amplitude Axial Fatigue Tests of Metallic Materials

Constant Amplitude Dynamic Loads in an Axial Load Fatigue Testing Machine, Verification of
Constant-Amplitude Low-Cycle Fatigue Testing

Cycle Counting in Fatigue Analysis

Presentation of Constant Amplitude Fatigue Test Results for Metallic Materials

Statistical Analysis of Linear or Linearized Stress-Life (S-N) and Strain-Life (e-¥) Fatigue Data

Fatigue Crack Growth Rates, Measurement of
FRACTURE TESTING

Drop-Weight Tear Tests of Ferritic Steels
Sharp-Notch Tension Testing of High-Strength Sheet Materials
Sharp-Notch Tension Testing with Cylindrical Specimens

Conducting Drop-Weight Test to Determine Nil-Ductility Transition Temperature of Ferritic Steels
Crack Strength of Slow-Bend Precracked Charpy Specimens of High-Strength Metallic Materials
Dynamic Tear Testing of Metallic Materials

Fracture Toughness of Metallic Materials, Plane-Strain (Chevron-Notch)

Fracture Toughness Measurement Crack-Tip Opening Displacement (CTOD)

Ji» A Measure of Fracture Toughness

J-R Curves, Determining

Plane-Strain Fracture Toughness of Metallic Materials

Plane-Strain Crack-Arrest Fracture Toughness, K,,, of Ferritic Steels, Determining the

Fracture Testing with Surface-Crack Tension Specimens

Fracture Toughness of Steels Using Equivalent Energy Methodology, Determination of
Fracture Toughness Testing of Aluminum Alloys

Plane-Strain Fracture Toughness Testing of Aluminum Alloys

R-Curve Determination

Fracture Testing
EFFECT OF TEMPERATURE ON METALS

Conducting Drop-Weight Test to Determine Nil-Ductility Transition Temperature of Ferritic Steels

Compression Tests of Metallic Materials at Elevated Temperatures with Conventional or Rapid Heating
Rates and Strain Rates

Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materials

Conducting Time-for-Rupture Notch Tension Tests of Materials

Elevated Temperature Tension Tests of Metallic Materials

High-Temperature Strain Measurement

INSPECTION AND TESTING AGENCIES

Generic Criteria for Use in the Evaluation of Testing and Inspection Agencies
Inspection and Testing Agencies for Concrete, Steel, and Bituminous Materials as Used in Construction

RADIATION EFFECTS

Conducting Surveillance Tests for Light-Water-Cooled Nuclear Power Reactor Vessels, E 706 (1F)
Effects of High-Energy Neutron Radiation on the Mechanical Properties of Metallic Materials, E 706 (1B)
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Practice for:
§E  29-90

Specification for:

E 235-88

Methods for:

E 220-86
E 230-87
E 207-88

Practice for:
§E 527 -83¢!

Standard for:
E 380

LIST BY SUBJECTS

STATISTICAL METHODS

Using Digits in Test Data to Determine Conformance with Specification
TEMPERATURE MEASUREMENT

Thermocouples, Sheathed, Type K, for Nuclear or for Other High-Reliability Applications (see Vols 12.02 and
14.03)

Calibration of Thermocouples by Comparison Techniques ( see Vols 14.03 and 15.01)

Temperature-Electromotive Force (EMF) Tables for Standardized Thermocouples (see Vol 14.03)

Thermal EMF Test of Single Thermoelement Materials by Comparison with a Secondary Standard of Similar
EMF-Temperature Properties (see Vol 14.03)

GENERAL STANDARD

Numbering Metals and Alloys (UNS)
METRIC PRACTICE

Metric Practice { Excerpts) {see Related Material section)
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STANDARDS RELATING TO METALS—MECHANICAL TESTING; ELEVATED-
AND LOw-TEMPERATURE TESTS

A complete Subject Index begins on p. 1011

Listed below are those standards included in this book and those standards that appeared previously that
have been discontinued within the past five years. Since the standards in this book are arranged in
alphanumeric sequence, no page numbers are given in this contents.

In the serial designations prefixed to the following titles, the number following the dash indicates the year of
adoption as standard or, in the case of revision, the year of last revision. Thus, standards adopted or revised
during the year 1991 have as their final number, 91. A letter following this number indicates more than one
revision during that year, that is, 91a indicates the second revision in 1991, 91b the third revision, etc.
Standards that have been reapproved without change are indicated by the year of last reapproval in
parentheses as part of the designation number, for example, (1991). A superscript epsilon indicates an editorial

change since the last revision or reapproval—¢! for the first change, € for the second change, etc.

247 - 67 (1990)

Test Method for Evaluating the Microstructure of Graphite in Iron Castings

§A 370 -90a Test Methods and Definitions for Mechanical Testing of Steet Products
§B 557 - 84¢! Methods of Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
§B 557M - 84€! Methods of Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products [Metric]
§B 565 -87 Method for Shear Testing of Aluminum and Aluminum-Alloy Rivets and Cold-Heading Wire and Rods
§B 645-91 Practice for Plane-Strain Fracture Toughness Testing of Aluminum Alloys
§B 646 - 87 Practice for Fracture Toughness Testing of Aluminum Alloys
§E  3-80(1986) Methods of Preparation of Metallographic Specimens
§E 4-89 Practices for Load Verification of Testing Machines
§E  6-89 Terminology Relating to Methods of Mechanical Testing
§E 7 -90b Terminology Relating to Metallography
§E  8-90a Test Methods for Tension Testing of Metallic Materials
§E  8M-90a Test Methods for Tension Testing of Metallic Materials [Metric)
§E 9 — 89a¢! Test Methods of Compression Testing of Metallic Materials at Room Temperature
§E 10-84 Test Method for Brinell Hardness of Metallic Materials
§E 18-89%a Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
E 21-79(1988)% Practice for Elevated Temperature Tension Tests of Metallic Materials
§E 23-91 Test Methods for Notched Bar Impact Testing of Metallic Materials
§E  29-90 Practice for Using Significant Digits in Test Data to Determine Conformance with Specification
§E 45-87 Practice for Determining the Inclusion Content of Steel
E 74-91 Practice of Calibration of Force-Measuring Instruments for Verifying the Load Indication of Testing
Machines
E 81-90 Test Method for Preparing Quantitative Pole Figures
E 82-91 Test Method for Determining the Orientation of a Metal Crystal
§E  83-90 Practice for Verification and Classification of Extensometers
§E  92-82(1987) Test Method for Vickers Hardness of Metallic Materials
E 103 -~ 84 (1989)¢! Test Method of Rapid Indentation Hardness Testing of Metallic Materials

110 -82(1987)
111 -82(1988)¢!

Test Method for Indentation Hardness of Metallic Materials by Portable Hardness Testers
Test Method for Young’s Modulus, Tangent Modulus, and Chord Modulus

§E 112-88 Test Methods for Determining Average Grain Size
E 132-86 Test Method for Poisson’s Ratio at Room Temperature
E 139 -83(1990)¢! Practice for Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materials
§E 140-88 Standard Hardness Conversion Tables for Metals (Relationship Between Brinell Hardness, Vickers Hardness,
Rockwell Hardness, Rockwell Superficial Hardness, and Knoop Hardness)
E 143-87 Test Method for Shear Modulus at Room Temperature
E 157-88 Test Method for Assigning Crystallographic Phase Designations in Metallic Systems
E 184 -79¢! Practice for Effects of High-Energy Neutron Radiation on the Mechanical Properties of Metallic Materials,
E 706 (1B)
E 185-82% Practice for Conducting Surveillance Tests for Light-Water Cooled Nuclear Power Reactor Vessels, E 706

(1F)

§ Approved for use by agencies of the Department of Defense and, if indicated on the standard, replaces corresponding Federal or military document. Consult the DoD
Index of Specification and Standards for the specific year of issue which has been adopted by the Department of Defense.
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190 - 80 (1985)¢!
206 - 72 (1979)¢!

208 -91
209 - 65 (1988)¢!

228 -85 (1989)
238 - 84 (1989)¢!
251-86

252 - 84 (1990)
289 -70(1979)
290-87

292 - 83 (1990)¢!
328 - 86 (1991)
329-90

338 - 81 (1986)¢!
340 - 87
345-87
381 - 79 (1984)¢!

384-89
391-90
399-91

407 -70(1989)
436 - 74 (1986)
448 - 82 (1988)
466 - 82

467 -90

468 - 90

513 - 74 (1980)¢!

517 - 81 (1987)
527 - 83€1
548-91

558 - 83 (1989)
561-86
562 - 89
602 - 81 (1986)¢!
604 - 83 (1988)
606~ 80

616 -89
618 - 81 (1988)
643 - 84 (1990)
646-91
647-91

739 - 80 (1986)¢!
740 - 88
742 - 81

766 - 86
768 - 80 (1985)
796 - 88
807 - 81 (1986)
812 - 81 (1986)

813 - 89¢t
837-89
855-90
883 -86
912 - 83a
915-90

930 - 83 (1989)¢!
963 - 83 (1989)

CONTENTS

Method for Guided Bend Test for Ductility of Welds

Definitions of Terms Relating to Fatigue Testing and the Statistical Analysis of Fatigue Data (Discontinued
19871—Replaced by E 1150)

Test Method for Conducting Drop-Weight Test to Determine Nil-Ductility Transition Temperature of
Ferritic Steels

Practice for Compression Tests of Metallic Materials at Elevated Temperatures with Conventional or Rapid
Heating Rates and Strain Rates

Test Method for Linear Thermal Expansion of Solid Materials with a Vitreous Silica Dilatometer

Test Method for Pin-Type Bearing Test of Metallic Materials

Test Methods for Performance Characteristics of Bonded Resistance Strain Gages

Test Method for Thickness of Thin Foil and Film by Weighing

Test Method for Linear Thermal Expansion of Rigid Solids with Interferometry

Test Method for Semi-Guided Bend Test for Ductility of Metallic Materials

Practice for Conducting Time-for-Rupture Notch Tension Tests of Materials

Test Methods for Stress Relaxation Tests for Materials and Structures

Practice for Inspection and Testing Agencies for Concrete, Steel, and Bituminous Materials as Used in
Construction

Method of Sharp-Notch Tension Testing of High-Strength Sheet Materials

Test Method for Macroetching Metals and Alloys

Test Methods of Tension Testing of Metallic Foil

Method of Macroetch Testing, Inspection, and Rating Steel Products, Comprising Bars, Billets, Blooms, and
Forgings

Test Method for Microhardness of Materials

Practice for Presentation of Phase Diagrams .

Test Method for Plane-Strain Fracture Toughness of Metallic Materials

Test Methods for Microetching Metals and Alloys

Method for Drop-Weight Tear Tests of Ferritic Steels

Practice for Scleroscope Hardness Testing of Metallic Materials

Practice for Conducting Constant Amplitude Axial Fatigue Tests of Metallic Materials

Practice for Verification of Constant Amplitude Dynamic Loads in an Axial Load Fatigue Testing Machine

Practice for Presentation of Constant Amplitude Fatigue Test Results for Metallic Materials

Definitions of Terms Relating to Constant-Amplitude, Low-Cycle Fatigue Testing (Discontinued 1987F—
Replaced by E 1150)

Test Method for Plastic Strain Ratio r for Sheet Metal

Practice for Numbering Metals and Alloys (UNS)

Practice for Generic Criteria for Use in the Evaluation of Testing and Inspection Agencies

Test Method for Torsion Testing of Wire

Practice for R-Curve Determination

Practice for Determining Volume Fraction by Systematic Manual Point Count

Method for Sharp-Notch Tension Testing with Cylindrical Specimens

Test Method for Dynamic Tear Testing of Metallic Materials

Recommended Practice for Constant-Amplitude Low-Cycle Fatigue Testing

Terminology Relating to Fracture Testing

Method for Evaluating Machining Performance of Ferrous Metals Using an Automatic Screw/Bar Machine

Test Method for Ball Punch Deformation of Metallic Sheet Material

Test Method for Tensile Strain-Hardening Exponents (n-Values) of Metallic Sheet Materials

Test Method for Measurement of Fatigue Crack Growth Rates

Practice for Statistical Analysis of Linear or Linearized Stress-Life ($-NV) and Strain-Life (e-N) Fatigue Data

Practice for Fracture Testing with Surface-Crack Tension Specimens

Definitions of Terms Relating to Environmentally Affected Fatigue Testing (Discontinued 1987t—Replaced
by E 1150)

Practice for Calibrating the Magnification of SEM Using NBS-SRM-484

Practice for Preparing and Evaluating Specimens for Automatic Inclusion Assessment of Steel

Test Method for Ductility Testing of Metallic Foil

Practice for Metallographic Laboratory Evaluation

Test Method for Crack Strength of Slow-Bend Precracked Charpy Specimens of High-Strength Metallic
Materials

Test Method for J;, A Measure of Fracture Toughness

Test Method for Determining Residual Stresses by the Hole-Drilling Strain-Gage Method

Test Methods for Bend Testing of Metallic Flat Materials for Spring Applications Involving Static Loading

Guide for Metallographic Photomicrography

Definitions of Terms Relating to Fatigue Loading (Discontinued 19871—Replaced by E 1150)

Test Method for Verifying the Alignment of X-Ray Diffraction Instrumentation for Residual Stress
Measurement

Test Methods for Estimating the Largest Grain Observed in a Metallographic Section (ALA Grain Size)

Practice for Electrolytic Extraction of Phases from Ni and Ni-Fe Base Superalloys Using a Hydrochloric-
Methanol Electrolyte

t+ Although this standard has been officially withdrawn from Society approval, a brief description is included for information only.
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