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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from
that which is normally published as an International Standard (“state of the art”, for example), it may
decide by a simple majority vote of its participating members to publish a Technical Report. A Technical
Report is entirely informative in nature and does not have to be reviewed until the data it provides are
considered to be no longer valid or useful.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TR 14253-6 was prepared by Technical Committee [ISO/TC 213, Dimensional and geometrical product
specifications and verification.

ISO 14253 consists of the following parts, under the general title Geometrical product specifications
(GPS) — Inspection by measurement of workpieces and measuring equipment:

— Part 1: Decision rules for proving conformance or non-conformance with specifications

— Part 2: Guidance for the estimation of uncertainty in GPS measurement, in calibration of measuring
equipment and in product verification

— Part 3: Guidelines for achieving agreements on measurement uncertainty statements [Technical
Specification]

— Part4:Background on functional limits and specification limitsin decision rules [ Technical Specification]

— Part 6: Generalized decision rules for the acceptance and rejection of instruments and workpieces
[Technical Report]

The following part is under preparation:

— Part 5: Uncertainty in testing indicating measuring instruments
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Introduction

This part of ISO 14253 is a geometrical product specification (GPS) standard and is to be regarded as
a general GPS standard (see ISO 14638). It influences the measurement, measurement equipment and
calibration chain links of the chains of standards in the general GPS matrix.

The ISO/GPS Masterplan given in ISO 14638 gives an overview of the ISO/GPS system of which this
document is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this document and
the default decision rules given in ISO 14253-1 apply to specifications made in accordance with this
document, unless otherwise indicated.

For more detailed information on the relation of this part of ISO 14253 to other standards and to the GPS
matrix model, see Annex A.

This document is based on the ISO 14253-1 concept of a decision rule, and expands the terminology
beyond the default rule (stringent acceptance with a 100 % expanded uncertainty guard band) to allow
the communication of other possible rules that can be adapted for different industrial needs.

This document follows the guidance provided in ISO/IEC Guide 98-4. Decision rules determine where the
gauginglimitsare setand do notaffectthe workpiece tolerance; they address the (always present) uncertainty
in measurement and explicitly state how this uncertainty will impact acceptance or rejection decisions.

The selection of the decision rule typically involves the designer, who can provide information on the
function relative to the dimensional specification, the metrologist, who can provide information on
the accuracy of the dimensional measurements, and management, who can provide information on the
economic consequences of various acceptance or rejection scenarios.

The selection of a decision rule is only one element of a manufacturing effort, other activities that also
affect the number or conforming (or nonconforming) workpieces include the specification of tolerances,
the selection of the manufacturing process, and the selection of the measurement process; all of these
issues are interconnected and should be considered together.

Both parties (the manufacturer and the customer) should discuss and agree on the decision rule as it
affects the economics of the product.
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Geometrical product specifications (GPS) — Inspection by
measurement of workpieces and measuring equipment —

Part 6:
Generalized decision rules for the acceptance and rejection
of instruments and workpieces

1 Scope

This part of ISO 14253 expands the scope of decision rules to industrial situations where the default rule
of ISO 14253-1 might not be economically optimal.

NOTE1 ISO 14253-1 provides a default decision rule having a very high probability that a measured value
resulting in product acceptance also yields a product with the corresponding measurand conforming to
specifications.

NOTE 2  Changing the decision rule from the default case to a more task-specific case requires agreement
between the two parties.

This part of ISO 14253 does not address how to determine the cost of correct decisions (accepting
conforming workpieces or rejecting nonconforming workpieces) or incorrect decisions (rejecting
conforming workpieces or accepting nonconforming workpieces) as this is a business concern. However,
the terminology and requirements to communicate and implement the particular decision rules desired
by an organization are provided along with examples to guide the reader.

NOTE 3  The decision rules in this part of ISO 14253 pertain to a single metrological characteristic under
consideration. Unless otherwise stated, all probability distributions discussed in this document are Gaussian and
centrally located and the cost functions are simple step functions; however, the principles of this document can
be applied to any probability distribution function or cost function.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 14253-1:1998, Geometrical Product Specifications (GPS) — Inspection by measurement of workpieces
and measuring equipment — Part 1: Decision rules for proving conformance or non-conformance with
specifications

ISO 14978:2006, Geometrical product specifications (GPS) — General concepts and requirements for GPS
measuring equipment

[SO 17450-2:2012, Geometrical product specifications (GPS) — General concepts — Part 2: Basic tenets,
specifications, operators and uncertainties

ISO 21747:2006, Statistical methods — Process performance and capability statistics for measured quality
characteristics

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and

associated terms (VIM) Documents
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3 Terms and definitions

For the purpose of this International document, the terms and definitions givenin ISO 14253-1,1S0 14978,
ISO 17450-2, ISO/IEC Guide 98-3, ISO/IEC Guide 99 and the following apply.

31
acceptance limit
upper or lower bound of permissible measured quantity values

NOTE1 For workpieces, the acceptance limits are often called the gauging limits.
NOTE 2  In the case of a simple-acceptance decision rule, the acceptance limits equal the specification limits.

3.2

acceptance zone

acceptance interval

interval of permissible measured quantity values

NOTE1 Unless otherwise stated in the specification, the acceptance limits belong to the acceptance interval.

NOTE 2  InISO 14253-1, the stringent acceptance zone defined by the default decision rule is (loosely speaking)
called the conformance zone because of the high probability that a measurement result in this zone corresponds
to a conforming product.

NOTE3 Ameasuredvaluethatisintheacceptancezone doesnotnecessarily correspond to a (truly) conforming
characteristic due to measurement uncertainty.

3.3
binary decision rule
decision rule with only two possible outcomes, either acceptance or rejection

34

conforming

having the quality that its true value lies within or on the boundary of the tolerance zone or
specification zone

NOTE In this part of ISO 14253, it is assumed that the true value of the measurand is essentially unique.

3.5
consumer’s risk
probability that a particular accepted item is nonconforming

NOTE In ISO/IEC Guide 98-4, this is called “specific consumer’s risk”.

3.6

decision rule

documented rule that describes how measurement uncertainty will be allocated with regard to accepting
or rejecting a product according to its specification and the result of a measurement

3.7
guard band
interval between a tolerance limit and a corresponding acceptance limit

NOTE In this part of ISO 14253, the term “tolerance limit” is synonymous with “specification limit”.
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