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FOREWORD

Linear positioning systems are used inwide-rangingmanufacturing applications frommachine tools to high-precision
applications such as semiconductors and photovoltaics. Many new high-precision single-axis linear positioning systems
are emerging with exceptionally long ranges of motion and positioning resolutions as low as several nanometers. The
ability to meet high-precision manufacturing tolerances requires accurate knowledge of the positioning performance of
these systems, yet a dedicated standard for evaluating the performance of single-axis linear positioning systems did not
exist. In contrast, performance standards have been used for decades to measure the performance of single-axis linear
positioning systems within machine tools. However, use of these standards to measure high-precision systems with off-
the-shelf instrumentation and test methods can be difficult because the performance of the high-precision class of
positioning systems can approach the measurement uncertainty. Due to increasing demands on performance and
new applications, many manufacturers and users have developed their own methods for characterizing these
systems, but performance specifications based on these different methods and terminology has led to certain customer
confusion. Hence, a new standard was needed with specific measurement methods for single-axis linear positioning
systems.
Toward this end, this Standard was created by members from industry, academia, and government in coordination

with the B5 Standards Committee of The American Society of Mechanical Engineers (ASME) to provide methods for
the performance evaluation of single-axis linear positioning systems. The intended use of the tests described in this
Standard are acceptance testing of new or reconditioned systems and verification of the performance of systems already
in operation.
ASME B5.64-2022 was approved by the American National Standards Institute on December 5, 2022.
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CORRESPONDENCE WITH THE B5 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/B5committee.

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(s), the proposedwording, 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 bewrittenas aquestionandreply in the same format asexisting 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(s)
(4) the edition(s) 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 assistancebeobtained. 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 theASME InterpretationsDatabaseathttps://go.asme.org/Interpretationsas theyare

issued.
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Committee Meetings. The B5 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/B5committee.
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Section 1
Scope

1-1 SCOPE

(a) This Standard establishes a methodology for specifying and testing the performance of single-axis linear posi-
tioning systems. It covers linear positioning systems with travels ranging from micrometers to meters.
(b) This Standard describes equivalent test methods and instrumentation described in existing machine tool stan-

dards (ASME B5.54, ASME B5.57, and ISO 230 series) and additional methods and instrumentation used for the char-
acterization of positioning systems having a relatively high positioning performance when compared to standard
machine tool performance.
(c) This Standard seeks to highlight the importance of understanding measurement uncertainty and the test uncer-

tainty ratio (TUR) by providing methods for estimating the test uncertainty and the uncertainty of positioning perfor-
mance results.
(d) In addition to clarifying the positioning performance evaluation, this Standard facilitates performance compar-

isons between systems by unifying terminology and the treatments of environmental effects and measurement uncer-
tainty.
(e) This Standardprovides a seriesof tests that shouldbeused toperformacceptance testingofnewand reconditioned

positioning systems and could be used to verify the continued capability of systems, already in operation, through
periodic testing. The set of acceptance tests and the specification limits for system conformance shall be the
subject of contractual agreement between the user and the manufacturer/supplier.
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