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FOREWORD

The U.S. gage block standard has not changed substantively since Federal Specification GGG-G-15C of 1975. During the
intervening years, there have been several very important shifts in the use of gage blocks, a large growth of interna-
tionalization in design and manufacture of parts, and even changes to basic concepts like uncertainty and traceability.
With all of these factors in mind, the ASME B89.1.9 Committee began to consider a total rewrite of ASME B89.1.9 in the
early 1990s. The basic criteria were to adhere as closely as possible to the International Standard ISO 3650whilemaking
necessary additions to adapt ISO 3650 to measuring practice in the United States.
ASME B89.1.9 includes specifications for inch system gage blocks as well as metric system gage blocks. The Inter-

national Standarddefinesonly rectangular gageblocks, yet theUnitedStatesalsohasa significantnumberof squarehoke-
style blocks. Since the grades in this Standard have some of the same designations as the GGG-G-15C standard, the prefix
“AS” (American Standard) was added to the names of Grades 1 and 2 to prevent misidentification. A Grade 00 was also
added with tolerances near those of the Grade 1 per GGG-G-15C. While the committee basically agreed with the logic
behind the ISO 3650 grade tolerances, it was also recognized that the use of graded sets is deeply embedded in some
industries, and the loss of the high-accuracy grade would be a hardship for some users.
ASME B89.1.9 includes nine Nonmandatory Appendices. Most of these appendices have information that is not in the

current ISO 3650 but was in GGG-G-15C or previous editions of ASME B89.1.9. The most important of these is
Nonmandatory Appendix A, which describes the differences between this Standard and its predecessors.
ASME B89.1.9-2023 significantly revises ASME B89.1.9-2002 (R2012). Discussion of gage block accessories has been

moved from an appendix to the body of the Standard. As with other ASME B89 standards, the default decision rule has
been implemented, and themeasurement uncertainty discussion has been updated to include additional sources of error
to provide amore complete example. Additionally, this Standard contains a newNonmandatory AppendixH covering the
contact measuring instrument. The addition of Nonmandatory Appendix H eliminates the reliance of this Standard on
ASME B89.1.2M, as all necessary information is now contained in this Standard.
The committee would like to acknowledge the many people who, while not members of the committee, were kind

enough to attend an occasional meeting or send comments on the early drafts of this Standard. These interactions
increased the committee’s knowledge of actual gage block use in industry and were very important in drafting the
changes made to ISO 3650 to correspond to U.S. practice.
This Standard was approved by the American National Standards Institute (ANSI) on February 23, 2023.
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CORRESPONDENCE WITH THE B89 COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose
revisions or cases, report errata, or request interpretations. Correspondence for this Standard should be sent to the staff
secretary noted on the committee’s web page, accessible at https://go.asme.org/B89committee.

Revisions and Errata. The committee processes revisions to this Standard on a periodic basis to incorporate changes
that appear necessary or desirable as demonstrated by the experience gained from the application of the Standard.
Approved revisions will be published in the next edition of the Standard.
In addition, the committee may post errata on the committee web page. Errata become effective on the date posted.

Users can register on the committee web page to receive e-mail notifications of posted errata.
This Standard is always open for comment, and the committee welcomes proposals for revisions. Such proposals

should be as specific as possible, citing the paragraph number, the proposed wording, and a detailed description of the
reasons for the proposal, including any pertinent background information and supporting documentation.

Cases
(a) The most common applications for cases are
(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential additional requirements prior to incorporation

directly into the Standard
(4) to permit the use of a new material or process

(b) Users are cautioned that not all jurisdictions or owners automatically accept cases. Cases are not to be considered
as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufacturers, constructors, or owners to choose any method of design or any form of construction that
conforms to the Standard.
(c) Aproposedcase shall bewrittenasaquestionandreply in the same format as existing cases. Theproposal shall also

include the following information:
(1) a statement of need and background information
(2) the urgency of the case (e.g., the case concerns a project that is underway or imminent)
(3) the Standard and the paragraph, figure, or table number
(4) the editions of the Standard to which the proposed case applies

(d) A case is effective for use when the public review process has been completed and it is approved by the cognizant
supervisory board. Approved cases are posted on the committee web page.

Interpretations. Upon request, the committee will issue an interpretation of any requirement of this Standard. An
interpretation can be issued only in response to a request submitted through the online Interpretation Submittal Format
https://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic e-mail
confirming receipt.
ASME does not act as a consultant for specific engineering problems or for the general application or understanding of

the Standard requirements. If, based on the information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the requestwill be returnedwith the recommendation that such assistance beobtained. Inquirers
can track the status of their requests at https://go.asme.org/Interpretations.
ASMEprocedures provide for reconsideration of any interpretationwhen or if additional information thatmight affect

an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.
Interpretationsarepublished in theASMEInterpretationsDatabaseathttps://go.asme.org/Interpretationsas theyare

issued.
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Committee Meetings. The B89 Standards Committee regularly holds meetings that are open to the public. Persons
wishing to attend anymeeting should contact the secretary of the committee. Information on future committeemeetings
can be found on the committee web page at https://go.asme.org/B89committee.
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GAGE BLOCKS

1 INTRODUCTION

Gage blocks are length standards representing specific lengths, traceable to the meter, of the International System of
Units (SI). Depending on the kind of application and the required quality, gage blocks are offered in several grades. The
calibration of gage blocks includes themeasurement of the length value at a specified point of themeasuring face and the
evaluation of the measurement uncertainty.

2 SCOPE

This Standard specifies themost important design andmetrological characteristics of gageblockswith a rectangular or
square cross section and a nominal length, ln, ranging from 0.1mm to 1 000mm formetric sizes and 0.004 in. to 40 in. for
inch sizes. It is not the intent of this Standard topreclude theuse, by contractual agreement, of gageblocks of other shapes,
grades, or materials.
Limit deviations and tolerances are stated for the calibration Grade K and the Grades 00, 0, AS-1, and AS-2 for various

measuring purposes.
NOTE: The characteristics of Grades K, 0, AS-1, and AS-2 are identical to those of the same name in ISO 3650:1998, with the exception
that in this Standard, the length of the block is defined when measured in the vertical orientation.

3 NORMATIVE REFERENCES

The following standards contain provisions that, through reference in this text, constitute provisions of this Standard.
At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agree-
ments based on this Standard are encouraged to investigate the possibility of applying the most recent editions of the
standards indicated below. The American National Standards Institute (ANSI) maintains registers of currently valid
International Standards and U.S. National Standards.

ASME B46.1. Surface Texture (Surface Roughness, Waviness, and Lay). The American Society of Mechanical Engineers.
ASME B89.7.1. Guidelines for Addressing Measurement Uncertainty in the Development and Application of ASME B89
Standards. The American Society of Mechanical Engineers.

ASME B89.7.3.1. Guidelines for Decision Rules: Considering Measurement Uncertainty in Determining Conformance to
Specifications. The American Society of Mechanical Engineers.

ASME B89.7.3.2. Guidelines for the Evaluation of Dimensional Measurement Uncertainty. The American Society of
Mechanical Engineers.

ASMEB89.7.4.1.MeasurementUncertainty andConformanceTesting: RiskAnalysis. TheAmerican Society ofMechanical
Engineers.

ASME B89.7.5. Metrological Traceability of Dimensional Measurements to the SI Unit of Length. The American Society of
Mechanical Engineers.

ASME Y14.5. Dimensioning and Tolerancing. The American Society of Mechanical Engineers.
ASTME18-20. Standard TestMethods for Rockwell Hardness ofMetallicMaterials. The American Society for Testing and
Materials.

ASTME140-12b(2019)e1. StandardHardness Conversion Tables forMetals. The American Society for Testing andMate-
rials.

Engineering Metrology Toolbox (2023). National Institute of Standards and Technology. https://emtoolbox.nist.gov
ISO 1. Standard reference temperature for industrial length measurements. International Organization for Standardiza-
tion.

ISO 3650:1998. Gauge Blocks. International Organization for Standardization.
ISO 6507-1. Metallic materials — Vickers hardness test — Part 1: Test method. International Organization for Stan-
dardization.
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