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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.” 1t 1s the world’s largest source of voluntary consensus standards.

The Society operates through 132 main technical committees with 2067 subcommittees. 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 does 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—It 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 acronymes.

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.
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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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Section 1—Iron and Steel Products

Volume 01.01
Volume 01.02
Volume 01.03
Volume 01.04
Volume 01.05
Volume 01.06
Volume 01.07

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

Electrical Conductors

Nonferrous Metals—Nickel, Lead, Tin, Zinc, Cadmium Alloys; Precious, Primary, Reactive Metals
Metallic and Inorganic Coatings; Metal Powders, Sintered P/M Structural Parts

Section 3—Metals Test Methods and Analytical Procedures

Volume 03.01
Volume 03.02
Volume 03.03
Volume 03.04
Volume 03.05
Volume (03.06

Metals—Mechanical Testing; Elevated and Low-Temperature Tests; Metallography

Wear and Erosion; Metal Corrosion

Nondestructive Testing

Magnetic Properties; Metallic Materials for Thermostats, Electrical Resistance, Heating, Contacts
Chemical Analysis of Metals and Metal-Bearing Ores

Analytical Atomic Spectroscopy; Surface Analysis

Section 4—Construction

Volume 04.01
Volume 04.02
Volume 04.03
Volume 04.04
Volume 04.05
Volume 04.06
Volume 04.07
Volume 04.08
Volume 04.09

Cement; Lime; Gypsum

Concrete and Aggregates

Road and Paving Materials; Pavement Management Technologies

Roofing, Waterproofing, and Bituminous Materials

Chemical-Resistant Materials; Vitrified Clay, Concrete, Fiber-Cement Products; Mortars; Masonry
Thermal Insulation; Environmental Acoustics

Building Seals and Sealants; Fire Standards; Building Constructions

Soil and Rock; Dimension Stone; Geosynthetics

Wood

Section 5—Petroleum Products, Lubricants, and Fossil Fuels

Volume 05.01
Volume 05.02
Volume 05.03
Volume 05.04
Volume 05.05

Petroleum Products and Lubricants (I): D 56-D 1947

Petroleum Products and Lubricants (IT): D 1949-D 3601
Petroleum Products and Lubricants (III): 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

Paint—Tests for Formulated Products and Applied Coatings

Volume 06.02 Paint—Pigments, Resins, and Polymers; Cellulose
Volume 06.03 Paint—Fatty Oils and Acids, Solvents, Miscellaneous; Aromatic Hydrocarbons

Section 7—Textiles

Volume 07.01

Textiles (I): D 76-D 3219

Volume 07.02 Textiles (II): D 3333-latest
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Volume 08.01
Volume 08.02
Volume 08.03
Volume 08.04

Plastics (I): C 177-D 1600

Plastics (1I): D 1601-D 3099
Plastics (IIT): D 3100-latest

Plastic Pipe and Building Products

Section 9—Rubber

Volume 09.01
Volume 09.02

Rubber, Natural and Synthetic—General Test Methods; Carbon Black
Rubber Products, Industrial—Specifications and Related Test Methods; Gaskets; Tires

Section 10—Electrical Insulation and Electronics

Volume 10.01
Volume 10.02
Volume 10.03
Volume 10.04
Volume 10.05

Electrical Insulation (I)—D 69-D 2484

Electrical Insulation (II)—D 2518-latest

Electrical Insulating Liquids and Gases; Electrical Protective Equipment
Electronics (I)

Electronics (II)

Section 11—Water and Environmental Technology

Volume 11.01
Volume 11.02
Volume 11.03
Volume 11.04

Water (I)

Water (II)

Atmospheric Analysis; Occupational Health and Safety

Pesticides; Resource Recovery; Hazardous Substances and Oil Spill Responses; Waste Disposal; Biological
Effects

Section 12—Nuclear, Solar, and Geothermal Energy

Volume 12.01
Volume 12.02

Nuclear Energy (I)
Nuclear (II), Solar, and Geothermal Energy

Section 13—Maedical Devices and Services

Volume 13.01

Medical Devices; Emergency Medical Services

Section 14—General Methods and Instrumentation

Volume 14.01
Volume 14.02

Volume 14.03

Analytical Methods—Spectroscopy; Chromatography; Computerized Systems

General Test Methods, Nonmetal; Laboratory Apparatus; Statistical Methods; Appearance of Materials;
Durability of Nonmetallic Materials

Temperature Measurement

Section 15—General Products, Chemical Specialties, and End Use Products

Volume 15.01
Volume 15.02
Volume 15.03
Volume 15.04
Volume 15.05
Volume 15.06
Volume 15.07
Volume 15.08
Volume 15.09

Refractories; Carbon and Graphite Products; Activated Carbon

Glass; Ceramic Whitewares

Space Simulation; Aerospace and Aircraft; High Modulus Fibers and Composites
Soap; Polishes; Leather; Resilient Floor Coverings

Engine Coolants; Halogenated Organic Solvents; Industrial Chemicals

Adhesives

End Use Products

Fasteners

Paper; Packaging; Flexible Barrier Materials; Business Copy Products

Section 00—Index

Volume 00.01

Subject and Alphanumeric Index
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List by Subjects

1991 ANNUAL BOOK OF ASTM STANDARDS, VOLUME 02.05
METALLIC AND INORGANIC COATINGS; METAL POWDERS, SINTERED P/M STRUCTURAL PARTS
A complete Subject Index begins on p. 803

Since the standards in this book are arranged in alphanumeric order, no page numbers are included in this
list by subjects. The standards listed in italics are related documents included for information only and do not
appear in this volume.

METALLIC AND INORGANIC COATINGS

Specifications for:
§B 580 -79 (1989) Anodic Oxide Coatings on Aluminum
B 532-85 Appearance of Electroplated Plastic Surfaces
B 607 -91 Autocatalytic Nickel Boron Coatings for Engineering Use
B 733-90 Autocatalytic Nickel-Phosphorus Coatings on Metals
B 734 -84 (1990) Electrodeposited Copper for Engineering Uses
Electrodeposited Coatings of:
B 766 - 86¢! Cadmium
B 650-385 Chromium of Ferrous Substrates, Engineering
B 604 - 80 Copper/Nickel/Chromium on Plastics, Decorative
B 456 -91 Copper Plus Nickel Plus Chromium and Nickel Plus Chromium
§B 488 - 86°¢! Gold, Engineering
B 200-85 Lead and Lead-Tin Alloys on Steel and Ferrous Alloys
B 689 -90 Nickel Coatings, Engineering
B 679-91 Palladium, Engineering
B 634-88 Rhodium, Engineering
B 700 -90 Silver, Engineering
§B 545-83 Tin
§B 579 -73(1982)¢! Tin-Lead Alloy (Solder Plate)
B 605-75(1982) Tin-Nickel Alloy
§B 633 -85¢! Zinc on Iron and Steel
Mechanically Deposited Coatings of:
B 696 -91 Cadmium
B 635-91 Cadmium-Tin
B 695-91 Zinc on Iron and Steel
Vacuum-Deposited Coatings of:
B 699-86 Cadmium on Iron and Steel
Test Methods for:
B 571-91 Adhesion of Metallic Coatings
Anodically Coated Aluminum:
B 457 -67(1980) Impedance of
B 680 -280 (1989) Seal Quality, by Acid Dissolution
§B 136-84 Stain Resistance of
§B 137-89 Weight of Coating on
Thickness of Coating by:
§B 567 -91 Beta Backscatter Method
§B 504 -90 Coulometric Method
§B 244-79 Eddy-Current Instruments for Nonconductive Coatings on Nonmagnetic Basis Metals
B 588-88 Interference Microscope (Double-Beam) Technique
B 681 -88 Light-Section Microscope
§B 530 - 88 Magnet@c Method for Nickel Coatings on Magnetic and Nonmagnetic Substrates
§B 499 - 88 Magnetic Method for Nonmagnetic Coatings on Magnetic Basis Metals
B 748 -90 Measurement of Cross Section with a Scanning Electron Microscope

§ Approved for use b)_' agencies of the Department of Defense and, if indicated on the standard, replaces the 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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487 - 85 (1990)
556 -90
568 - 90

368 - 85 (1990)¢!
380 - 85 (1990)
651 -83(1988)

627 - 34

326 - 78 (1987)¢!
519 -77¢

636 - 84

578 - 87
533-85

735 -89

741 - 90

809 - 90

117 -90

602 - 88

678 - 86

553 - 79 (1985)

Method for:

B

764 - 86

Method of:

B

762 - 86

Guide for:

B

253 -87

Practices for:

B
B
§A

B
§B
B
B
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449 - 67a (1982)€?

177 - 68 (1984)
380 - 88
322-85
600 - 91
614 - 77 (1989)¢!
507 - 86

503 - 69 (1984)¢!
450 - 85
431 -85

630 - 88¢!

281 - 88

320 - 60 (1990)
480 - 88

629 - 77 (1990)
558 - 79 (1991)
343 - 79 (198%5)
727 - 83 (1988)
537 -70(1986)
242 - 54 (1990)
183 - 79 (1990)
254 -79(1985)
481 - 68 (1990)
482 - 85(1990)
252-85

489 -85
490 - 90
201 - 80 (1989)¢!

D 1730 - 67 (1984)¢!
D 1731 - 67 (1984)¢1
§D 1732 - 67 (1984)

LIST BY SUBJECTS

Microscopical Examination of a Cross Section
Spot Test for Thin Chromium Coatings, Guide for
X-Ray Spectrometry

Corrosion:

Copper-Accelerated Acetic Acid-Salt Spray (Fog) Testing (CASS Test)
Corrodkote Procedure for Decorative Electrodeposited Coatings

Corrosion Sites, Measurement of, in Nickel Plus Chromium or Copper Plus Nickel Plus Chromium

Electroplated Surfaces with the Double-Beam Interference Microscope
Electrolytic Corrosion Testing (EC Test)

Electronic Hydrogen Embrittlement Test for Cadmium-Electroplating Processes
Hydrogen Embrittlement Testing of Plating Processes (and Aircraft Maintenance Chemicals)

Internal Stress of Plated Metallic Coatings with the Spiral Contractometer
Microhardness of Electroplated Coatings

Peel Strength of Metal Electroplated Plastics

Porosity in Gold Coatings on Metal Substrates by Gas Exposure

Porosity in Gold Coatings on Metal Substrates by Paper Electrography
Porosity in Metallic Coatings by Humid Sulfur Vapor (“Flowers-of-Sulfur”™)
Salt Spray (Fog) Testing

Sampling by Attributes

Solderability of Metallic-Coated Products

Thermal Cycling of Electroplated Plastics

Simultaneous Thickness and Electrochemical Potential Determination of Individual Layers in Multilayer

Nickel Deposit (STEP Test)
Variables Sampling of Metallic and Inorganic Coatings
Aluminum Alloys for Electroplating, Preparation of

Chromate Treatments on Aluminum

Chromium Electroplating on Steel for Engineering Use

Cleaning and Descaling Stainless Steel Parts, Equipment, and Systems
Cleaning Metals Prior to Electroplating

Descaling and Cleaning Titanium and Titanium Alloy Surfaces, Guide for
Descaling and Cleaning Zirconium and Zirconium Alloy Surfaces

Design of Articles to be Electroplated on Racks

Electroforming:

Copper and Nickel Electroplating Solutions
Engineering Design of Articles
Mandrels for

Preparation of and Electroplating on:

Chromium (Electrodeposits) with Chromium
Copper and Copper-Base Alloys

Iron Castings

Magnesium and Magnesium Alloys

Molybdenum and Molybdenum Alloys

Nickel Alloys

Nickel (Electrodeposits) with Nickel

Plastics Materials

Rating of Electroplated Panels Subjected to Atmospheric Exposure
Steel, High-Carbon

Steel, Low-Carbon

Steel, Stainless

Titanium and Titanium Alloys

Tungsten and Tungsten Alloys

Zinc Alloy Die Castings and Conversion Coatings

Testing:
Bend Test for Ductility

Bend Test for Ductility, Micrometer
Chromate Coatings on Zinc and Cadmium Surfaces

Preparation of Surfaces for Painting:

Aluminum and Aluminum-Alloy Surfaces
Hot-Dip Aluminum Surfaces
Magnesium Alloy Surfaces

XV



Terminology Relating to:
B 374-90a

Guide for:
B 656-91
B 767 -88

B 697-88
B 319-84

Guide for Measurement of:

B 555-86(1991)
B 659-90
B 556-90

Guide for:
B 765-86

LIST BY SUBJECTS

Electroplating

Autocatalytic (Electroless) Nickel-Phosphorus Deposition on Metals for Engineering Use

Determining Mass Per Unit Area of Electrodeposited and Related Coatings by Gravimetric and Other
Chemical Analysis Procedures

Inspection of Electrodeposited Metallic and Inorganic Coatings, Selection of Sampling Plans

Lead and Lead Alloys

Electrodeposited Metallic Coating Thicknesses by the Dropping Test
Thickness of
Thin Chromium Coatings by the Spot Test

Porosity Tests for Electrodeposits and Related Metallic Coatings, Selection of
METAL POWDERS AND METAL POWDER PRODUCTS

For General Description of Production, Properties, and Uses of Sintered Metal Powder Bearings and Structural Parts, see Related Material

section.

Test Methods for:

194 - 90
212-89
703 - 88

417 -89
329-9%0
330-88

331 -85 (1990)
610 -85 (1988)!
213-90

312 -82 (1988)%!
159 - 86
796 - 88
797 - 88
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795 - 88
721-91
761 -90

430-90
214 -86
527 -85
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Practices for:
B 215-90

Specifications for:

B 439-83(1989)
B 612-91

B 782-88

B 438 -83a(1989)
B 438M - 84 (1989)

Test Method for:
B 328 -73(1986)¢!

Specifications for:

B 783-90¢
B 595-84

Acid-Insoluble Content of Copper and Iron Powders

Apparent Density of Free-Flowing Metal Powders

Apparent Density of Metal Powders Using the Arnold Meter

Apparent Density of Non-Free-Flowing Metal Powders

Apparent Density of Powders of Refractory Metals and Compounds by the Scott Volumeter

Average Particle Size of Powders of Refractory Metals and Their Compounds by the Fisher Sub-Sieve Sizer

Compressibility of Metal Powders in Uniaxial Compaction

Dimensional Change of Metal Powder Specimens Due to Sintering, Measuring

Flow Rate of Metal Powders

Green Strength for Compacted Metal Powder Specimens

Hydrogen Loss of Copper, Tungsten, and Iron Powders

Low-Alloy Powder Forged Steel Parts, Nonmetallic Inclusion Level of

Low-Alloy Powder Forged Steel Parts, Surface Finger Oxide Penetration Depth and Presence of Interparticle
Oxide Networks in

Low-Alloy Powder Forged Steel Parts, Unalloyed Iron Contamination of

Microhardness and Case Depth of Powder Metallurgy (P/M) Parts

Particle Size Distribution of Refractory Metals and Their Compounds by X-Ray Monitoring of Gravity
Sedimentation

Particle Size Distribution of Refractory Metal-Type Powders by Turbidimetry

Sieve Analysis of Granular Metal Powders

Tap Density of Powders of Refractory Metals and Compounds by Tap-Pak Volumeter

Sampling Finished Lots of Metal Powders

Metal Powder Bearings

Iron-Base Sintered Bearings (Qil-Impregnated)

Iron Bronze Sintered Bearings (Oil-Impregnated)
Iron Graphite Sintered Bearings (Oil-Impregnated)
Sintered Bronze Bearings (Oil-Impregnated)
Sintered Bronze Bearings (Qil-Impregnated) [Metric]

Density and Interconnected Porosity of Sintered Powder Metal Structural Parts and Oil-Impregnated
Bearings

Metal Powder Structural Parts

Materials for Ferrous Powder Metallurgy Structural Parts
Sintered Aluminum Structural Parts (Discontinued 19911)

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

B 282 -83a(1990)
B 255 -83a(1990)
B 715-83(1989)

B 458 -83a (1990)

Test Methods for:
B 526 - 70 (1985)¢!

328 - 73(1986)¢!

376 - 65 (1985)¢!
460 - 68 (1985)¢!

461 - 67 (1985)¢!
347 -85

378 - 65 (1985)¢2
528 - 83a (1989)
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Test Methods for:
611 -85 (1990)
276 - 86
311-86

657 - 87

771 - 87

406 - 90

Practices for:

B 390-86
B 665-87

Method for:
B 294-86

T w

Terminology of:
B 243 -90a

Classification of
C 375-58(1987)¢!

Test Methods for:

448 - 88
282-89
313-78(1983)
988 - 83

633 - 79¢!
614 - 74 (1989)
756 - 87
538-83
839-82

536 - 83

743 - 87

374 - 70 (1982)¢2
346 - 87

540 - 78 (1983)
872 -89

539 - 84 (1990)

715-90
810-90
632 - 88
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LIST BY SUBJECTS

Sintered Brass Structural Parts

Sintered Bronze Structural Parts ‘
Sintered Copper Structural Parts for Electrical Conductivity Applications
Sintered Nickel Silver Structural Parts

Coefficient of Friction and Wear of Sintered Metal Friction Materials Under Dry-Clutch Conditions (Intent
to Withdraw)

Density and Interconnected Porosity of Sintered Powder Metal Structural Parts and Oil-Impregnated
Bearings

Density of Sintered Metal Friction Materials (Intent to Withdraw)

Dynamic Coefficient of Friction and Wear of Sintered Metal Friction Materials Under Dry Conditions
(Intent to Withdraw)

Frictional Characteristics of Sintered Metal Friction Materials Run in Lubricants (Intent to Withdraw)

Hardness of Sintered Metal Friction Materials (Intent to Withdraw)

Transverse Rupture Strength of Sintered Metal Friction Materials (Intent to Withdraw)

Transverse Rupture Strength of Sintered Metal Powder Specimens

Cemented Carbides

Abrasive Wear Resistance of Cemented Carbides

Apparent Porosity in Cemented Carbides

Density of Cemented Carbides

Metallographic Determination of Microstructure in Cemented Carbides
Short Rod Fracture Toughness of Cemented Carbides

Transverse Rupture Strength of Cemented Carbides

Evaluating Apparent Grain Size and Distribution of Cemented Tungsten Carbides
Metallographic Sample Preparation of Cemented Carbides

Hardness Testing of Cemented Carbides

Terminology

Powder Metallurgy
PORCELAIN ENAMEL AND RELATED CERAMIC-METAL SYSTEMS

Water Used in Milling of Porcelain Enamel

Abrasion Resistance of Porcelain Enamels

Acid Resistance of Porcelain Enamels (Citric Acid Spot Test)

Adherence of Porcelain Enamel and Ceramic Coatings to Sheet Metal (Discontinued 1991%)

Adherence of Porcelain Enamel Cover Coats Direct-to-Steel (Discontinued 1991+%)

Adhesion or Cohesive Strength of Flame-Sprayed Coatings

Alkali Resistance of Porcelain Enamels

Cleanability of Surface Finishes

Color Retention of Red, Orange, and Yellow Porcelain Enamels

Compressive Stress of Porcelain Enamels by Loaded-Beam Method

Continuity of Coatings in Glassed Steel Equipment by Electrical Testing

Continuity of Porcelain Enamel Coatings

Fusion Flow of Porcelain Enamel Frits (Flow-Button Methods)

Gloss of Ceramic Materials, 45-deg Specular

Image Gloss of Porcelain Enamel Surfaces (Discontinued 19911)

Lead and Cadmium Release from Porcelain Enamel Surfaces

Linear Thermal Expansion of Porcelain Enamel and Glaze Frits and Ceramic Whiteware Materials by the
Interferometric Method

Nickel on Steel for Porcelain Enameling by Photometric Analysis

Nickel on Steel for Porcelain Enameling by X-Ray Emission Spectrometry

Reboiling Tendency of Sheet Steel for Porcelain Enameling

Xvil



Test Methods for:

347 - 57 (1983)¢!
537_87
283 - 54 (1983)
28588
703 - 72 (1983)
385 - 58 (1983)
664 — 87
694 - 90a
774 - 88
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LIST BY SUBJECTS

Reflectance, Reflectivity, and Coefficient of Scatter of White Porcelain Enamels (Discontinued 1991%)
Reliability of Glass Coatings on Glassed Steel Reaction Equipment by High Voltage

Resistance of Porcelain Enameled Utensils to Boiling Acid

Sieve Analysis of Wet-Milled and Dry-Milled Porcelain Enamel

Spalling Resistance of Porcelain Enameled Aluminum

Thermal Shock Resistance of Porcelain-Enameled Utensils

Thickness of Diffusion Coating

Weight Loss (Mass Loss) of Sheet Steel During Immersion in Sulfuric Acid Solution

Yield Strength of Enameling Steels After Straining and Firing

Definitions of Terms Relating to:

§C 286 -83a
Specification for:
A 424 -89

Practices for:
C 660-81 (1988)!

Test Methods for:
B 627-84
§B 117-90
Methods for:
§B 368 - 85 (1990)¢!
B 380-285(1990)
Practice for:
G 2-88

G 2M-88

Specifications for:
B 440 -83(1988)
B 39 -79(1985)
§D 1193 - 77 (1983)¢!
B 6 - 87¢!

Test Methods for:

E 112-88
A 370-90a

E 23-9]

E 3-80(1986)
E 8 ~90a

E 8M - 90a

Test Methods for:

E 10-84

E 384-89

E 18-8%a
Praciices for:

§E 527 -83¢!
E 29-90

E 114-90

Porcelain Enamel and Ceramic-Metal Systems
Porcelain Enameling, Steel, Sheet

Production and Preparation of Gray Iron Castings for Porcelain Enameling
CORROSION TESTS

Electrolytic Corrosion Testing (EC Test)
Salt Spray (Fog) Testing

Copper-Accelerated Acetic Acid-Salt Spray (Fog) Testing (CASS Test)
Corrosion Testing of Decorative Electrodeposited Coatings by the Corrodkote Procedure

Corrosion Testing of Products of Zirconium, Hafnium, and Their Alloys in Water at 680°F or in Steam at
750°F (see Vols 02.04 and 03.02)

Corrosion Testing of Products of Zirconium, Hafnium, and Their Alloys in Water at 633°K or in Steam at
673°K [Metric] (See Vols 02.04 and 03.02)

RELATED SPECIFICATIONS

Cadmium
Nickel
Reagent Water
Zinc

GENERAL METHODS OF TESTING

Determining the Average Grain Size (see Vol 03.01)

Mechanical Testing of Steel Products, Test Methods and Definitions for (see Vols 01.01, 01.02, 01.03, 01.04,
01.05, and 03.01)

Notched Bar Impact Testing of Metallic Materials (see Vol 03.01)

Preparation of Metallographic Specimens (see Vol 03.01)

Tension Testing of Metallic Materials (see Vols 01.02, 02.01, 02.02, 02.03, and 03.01)

Tension Testing of Metallic Materials [Metric] (see Vols 01.02, 02.01, 02.02, 02.03, and 03.01)

Brinell Hardness of Metallic Materials (see Vol 03.01)
Microhardness of Materials

Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials (see Vols 02.03 and 03.01 )

Numbering Metals and Alloys (UNS)

Using Significant Digits in Test Data to Determine Conformance with Specifications (see Vols 02.03 03.01
03.03, 03.05, 08.03, 10.02, and 14.02) 4 ‘ , ’

Ultrasonic Pulse-Echo Straight-Beam Examination Testing by the Contact Method (see Vol 03.03)

Standard Hardness Conversion Tables:

E 140-88

For Metals (Relationship Between Brinell Hardness, Vickers Hardness, Rockwell Hardness, Rockwell

Superficial Hardness, and Knoop Hardness) (see Vols 02.01 and 03.01)
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LIST BY SUBJECTS

METRIC PRACTICE

Practice for:

E 380-8%9a Use of the International System of Units (SI) (the Modernized Metric System) (Excerpts) (see Related
Material section)
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165 - 80
380 -88

6 -87¢!

39 -79(1985)
117 -90
136 -84
137 -89
177 - 68 (1984)
183 - 79 (1990)
200 -85
201 - B0 (1989)¢!
212-89
213-90
214-86
215-90
222 -83a
242 - 54 (1990)
243 -90a
244 -79

252 -85
253-87

254 -179 (1985)
255 -83a (1990)
276 - 86

281 -88

282 -83a(1990)
287 - 74 (1980)¢!
294 - 86
303-83a

310-83a
311-86

312 -82 (1988)¢!
319-84
320-60(1990)
322-85

328 - 73 (1986)¢!

329-90

Specification for Electrodeposited Coatings of Cadmium on Steel (Discontinued 1987—Replaced by B 7667)

Practice for Cleaning and Descaling Stainless Steel Parts, Equipment, and Systems

Specification for Zinc

Specification for Nickel

Test Method of Salt Spray (Fog) Testing

Method for Measurement of Stain Resistance of Anodic Coatings on Aluminum

Test Method for Measurement of Mass of Coating on Anodically Coated Aluminum

Practice for Chromium Electroplating on Steel for Engineering Use

Practice for Preparation of Low-Carbon Steel for Electroplating

Specification for Electrodeposited Coatings of Lead and Lead-Tin Alloys on Steel and Ferrous Alloys

Practice for Testing Chromate Coatings on Zinc and Cadmium Surfaces

Test Method for Apparent Density of Free-Flowing Metal Powders

Test Method for Flow Rate of Metal Powders

Test Method for Sieve Analysis of Granular Metal Powders

Practices for Sampling Finished Lots of Metal Powders

Specification for Sintered Iron-Copper Structural Parts (Discontinued 1990—Replaced by B 783¢)

Practice for Preparation of High-Carbon Steel for Electroplating

Terminology of Powder Metallurgy

Method for Measurement of Thickness of Anodic Coatings on Aluminum and of Other Nonconductive
Coatings on Nonmagnetic Basis Metals with Eddy-Current Instruments

Practice for Preparation of Zinc Alloy Die Castings for Electroplating and Conversion Coatings

Guide for Preparation of Aluminum Alloys for Electroplating

Practice for Preparation of and Electroplating on Stainless Steel

Specification for Sintered Bronze Structural Parts

Test Method for Apparent Porosity in Cemented Carbides

Practice for Preparation of Copper and Copper-Base Alloys for Electroplating and Conversion Coatings

Specification for Sintered Brass Structural Parts

Method of Acetic Acid-Salt Spray (Fog) Testing (Discontinued 1988—Replaced by G 857)

Method for Hardness Testing of Cemented Carbides

Specification for Copper-Infiltrated Sintered Carbon Steel Structural Parts (Discontinued 1990—Replaced by
B 783%)

Specification for Sintered Carbon Steel Structural Parts (Discontinued 1990—Replaced by B 783+)

Test Method for Density of Cemented Carbides

Test Method for Green Strength for Compacted Metal Powder Specimens

Guide for Preparation of Lead and Lead Alloys for Electroplating

Practice for Preparation of Iron Castings for Electroplating

Practice for Cleaning Metals Prior to Electroplating

Test Method for Density and Interconnected Porosity of Sintered Powder Metal Structural Parts and
Oil-Impregnated Bearings

Test Method for Apparent Density of Powders of Refractory Metals and Compounds by the Scott Volumeter

§ Approved for use by agencies of the Department of Defense and, if indicated on the standard, replaces the 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.
+ Although this standard has been officially withdrawn from Society approval, a brief description is included for information only.

X



