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FOREWORD

This editionis arevision of ASME Y14.5.1M-1994, Mathematical Definition of Dimensioning and Tolerancing Principles,
supporting Y14.5-2009. Efforts focused on improving usability with Y14.5 have resulted in harmonization of terms where
possible and a realignment of sections consistent with Y14.5-2009. This revision also addresses proposals submitted by
the public or members of the Y14 Standards Committee and affiliated subcommittees. See Nonmandatory Appendix A,
Principle Changes and Improvements.

Work on this revision began in May of 2012 followed by semiannual face-to-face meetings and numerous online
collaborative meetings to refine content and disposition comments. Comments on key areas are provided below to
add some context to these revisions.

This revision includes a new stabilization definition for irregularities on datum features specified at RMB, which
provides an alternative to the candidate datum set. SC5 had moved toward the concept of a single-stable solution
that minimizes the separation between the datum feature and the true geometric counterpart, and SC5.1 was
asked to study the concept and recommend a mathematical definition. A stable Constrained L2 datum definition
was selected, which applies as an alternate stabilization definition for Y14.5-2009 and the default stabilization definition
for Y14.5-2018. See Nonmandatory Appendix B for results of the study and mathematical definitions.

Profile tolerancing was a major focus of development work and the section was completely rewritten. The actual value
of profile was changed from the deviation-based two-value definition to a zone-based single-value definition compatible
with Y14.5’s tolerance zone definitions. This provides a consistent treatment of unequally disposed and unilateral profile
zones, with no change in conformance results. The updated definition allows direct comparison of the actual value with
the specified tolerance value, and consistency with actual value definitions for other geometric tolerances.

Redevelopment of the profile section also created the requirement to address applications with multiple features and a
variety of degree of freedom constraints. This was accomplished by treating profile tolerances as systems with degrees of
freedom and constraints, with the Y14.5 tolerance zone and datum reference frame definitions providing the initial
conditions. Actual values are defined for a wide variety of profile applications including single features, multifeature
groups with and without datum features, simultaneous requirements, and composite profile tolerances.

The mathematical definitions for size have not changed; they continue to use the sweeping ball concept to define the
tolerance zone volume. Two nonmandatory definitions for local size have been added: one based on opposed points and
the other based on inscribed/circumscribed circular elements.

Textand figure edits were made to improve readability and clarify content. Changes in sentence structure, organization
of content, and method of illustration are not an indication of technical changes.

This Standard is available for public review on a continuing basis. This provides an opportunity for additional public
review input from industry, academia, regulatory agencies, and the public-at-large.

ASME Y14.5.1-2019 was approved by ANSI as an American National Standard on November 7, 2019.
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ASME Y14.5.1-2019

Section 1
Scope and Definitions

1.1 SCOPE

This Standard presents a mathematical definition of
geometrical dimensioning and tolerancing consistent
with the principles and practices of ASME Y14.5-2009,
enabling determination of actual values. While the
general format of this Standard parallels that of ASME
Y14.5-2009, the latter document should be consulted
for practices relating to dimensioning and tolerancing
for use on engineering product definition and in
related documentation.

Textual references are included throughout this Stan-
dard which are direct quotations from ASME Y14.5-2009.
All such quotations are identified by italicized type and
include paragraph reference within square brackets.
Any direct references to other documents are identified
by an immediate citation.

This Standard applies to product definition in any
representation. When reference is made in this Standard
to an engineering product definition, it applies to any form
of product specification.

1.1.1 Reference to Gaging

This Standard is not intended as a gaging standard. Any
reference to gaging is included for explanatory purposes
only.

1.2 ASME Y14 SERIES CONVENTIONS

The conventionsin paras. 1.2.1 through 1.2.9 are used in
this and other ASME Y14 standards.

1.2.1 Mandatory, Recommended, Guidance, and
Optional Words

(a) The word “shall” establishes a requirement.

(b) The word “will” establishes a declaration of
purpose on the part of the design activity.

(c) The word “should” establishes a recommended
practice.

(d) The word “may” establishes an allowed practice.

(e) The words “typical,” “example,” “for reference,” and
the Latin abbreviation “e.g.” indicate suggestions given for
guidance only.

(f) The word “or” used in conjunction with a require-
ment or a recommended practice indicates that there are
two or more options for complying with the stated
requirement or practice.

(g) The phrase “unless otherwise specified” or “U0S”
shall be used to indicate a default requirement. The phrase
is used when the default is a generally applied require-
ment and an exception may be provided by another docu-
ment or requirement.

1.2.2 Cross-Reference of Standards

Cross-reference of standards in text with or without a
date following the standard designator shall be inter-
preted as follows:

(a) Reference to other ASME Y14 standards in the text
without a date following the standard designator indicates
that the edition of the standard identified in the Refer-
ences section (subsection 1.3) shall be used to meet
the requirement.

(b) Reference to other ASME Y14 standards in the text
with a date following the standard designator indicates
that only that edition of the standard shall be used to
meet the requirement.

1.2.3 Invocation of Referenced Standards

The following examples define the invocation of a stan-
dard when specified in the References section
(subsection 1.3) and referenced in the text of this Stan-
dard:

(a) When areferenced standard is cited in the text with
no limitations to a specific subject or paragraph(s) of the
standard, the entire standard is invoked. For example,
“Dimensioning and tolerancing shall be in accordance
with ASME Y14.5” is invoking the complete standard
because the subject of the standard is dimensioning
and tolerancing and no specific subject or paragraph(s)
within the standard are invoked.

(b) When areferenced standard is cited in the text with
limitations to a specific subject or paragraph(s) of the
standard, only the paragraph(s) on that subject is
invoked. For example, “Assign part or identifying
numbers in accordance with ASME Y14.100” is invoking
only the paragraph(s) on part or identifying numbers
because the subject of the standard is engineering
drawing practices and part or identifying numbers is a
specific subject within the standard.

(c) When a referenced standard is cited in the text
without an invoking statement such as “in accordance
with,” the standard is invoked for guidance only. For
example, “For gaging principles, see ASME Y14.43” is



