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Foreword

This document (CEN ISO/TS 15530-1:2013) has been prepared by Technical Committee ISO/TC 213
"Dimensional and geometrical product specifications and verification” in collaboration with Technical
Committee CEN/TC 290 “Dimensional and geometrical product specification and verification” the secretaria’ of
which is held by AFNOR.

Attention is drawn to the possibility that some of the elements of this document may be the sub,=ct of paient
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such pate: * rigts.

According to the CEN-CENELEC Internal Regulations, the national standards organiz-ticas o. the following
countries are bound to announce this Technical Specification: Austria, Belgium, Bulg.-ia, Troatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, “rance, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Nethe rlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and. the *\hited Kingdom.

Endorsement notice

The text of ISO/TS 15530-1:2013 has been approved by CEN 2s CEN ISO/TS 15530-1:2013 without any
modification.
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Introduction

This part of ISO 15530 is a general GPS document which influences chain link 6 of the chain of standards
onsize, distance, radius, angle, form, orientation, location, run-out and datums in the general GPS matrix.

The ISO/GPS masterplan given in ISO/TR 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 15530 to other standards and e \“*PS
matrix model, see Annex C.

Itis the purpose of the ISO 15530 series to provide terminology, techniques and guidelines fo. estimating
task-specific measurement uncertainty when using coordinate measuring mackincs (LMMs). These
techniques allow for the evaluation of sources of uncertainty that affect a stated mec.cure=ent, including
the influence of the coordinate measuring system, the sampling strategy, environmenta: effects, operator
variability and any other factors affecting the actual measurement result.

CMMs are considered to be complex GPS measuring equipment, and the.estimatiin of the uncertainty
of CMM measurements often involves more advanced techniques thar thc e described in [SO 14253-2.
The techniques presented in the ISO 15530 series are compliiut vith both ISO 14253-2 and
ISO/IEC Guide 98-3 (GUM). The techniques are developed specifically 1 i CMMs but could be applied to
other GPS measuring equipment.

CMMs are specified by acceptance tests in the ISO 10360 series, which typically involve their ability
to measure calibrated lengths (e.g. volumetric tests 1sii.7 co'ibrated gauge blocks or step gauges) and
form (e.g. probing tests using a calibrated sphere). It is :ecugnized that although these test results may
be used to determine an uncertainty for the specific types of length and form measurements involved
in these procedures, without further analysis or tes:ing, these results are insufficient to determine the
task-specific measurement uncertainty of most workpiece measurements.

The goal of determining the measuremenc. incertainty can be achieved through many different
techniques; however, all methods mus*te ¢caasistent with ISO/IEC Guide 98-3, which yields a combined
standard uncertainty. The expanded vacirtainty is connected to the combined standard uncertainty
via the coverage factor, which is seixcteu to produce the desired level of confidence. The default value
for the coverage factor is two,d.e. k¥ = 2, which yields a level of confidence of approximately 95 % if the
uncertainty is associated wich a Caussian distribution. It is the purpose of this document to provide
guidance on recognized tec iigaes for the estimation of uncertainty of CMM measurements.

© IS0 2013 - All rights reserved v
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Geometrical product specifications (GPS) — Coordinate
measuring machines (CMM): Technique for determining
the uncertainty of measurement —

Part 1:
Overview and metrological characteristics

1 Scope

This part of ISO 15530 provides an overview of the ISO 15530 series. It discusse. the metrological
characteristics of coordinate measuring machines (CMMs), the sources of task-s »ecific uncertainty, and
the relationship between the ISO 10360 and ISO 15530 series.

2 Normative references

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

ISO 10360-1:2000, Geometrical Product Specification: (GS) — Acceptance and reverification tests for
coordinate measuring machines (CMM) — Part 1: Vocehuiary

1SO 14253-1:—1, Geometrical product specifications (EP5) — Inspection by measurement of workpieces and
measuring equipment — Part 1: Decision rules.for proving conformity or nonconformity with specifications

[SO 14253-2:2011, Geometrical product snecijic itions (GPS) — Inspection by measurement of workpieces
and measuring equipment — Part 2: Cuidaic 2 for the estimation of uncertainty in GPS measurement, in
calibration of measuring equipmer.t an3n Hroduct verification

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

ISO/IEC Guide 98-3, Un<ertuizy of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1025)

ISO/IEC Guide 99, Inic-iiational vocabulary of metrology — Basic and general concepts and associated
terms (VIM)

3 Terms aad definitions

For the urpose of this document, the terms and definitions given in ISO 10360-1, ISO 14253-1,
100 14252-2, IS0 14978, ISO/IEC Guide 98-3, ISO/IEC Guide 99 and the following apply.

3.1

task-specific measurement uncertainty

expanded uncertainty using a coverage factor of two (k = 2), evaluated according to ISO/IEC Guide 98-3,
of a specific measurement result

Note 1 to entry: Task-specific measurement uncertainty takes into account all uncertainty sources associated
with the details of the measurement process, including the CMM, probing system, sampling strategy, workpiece
location and orientation, fixturing, contamination, thermal environment.

1) To be published. (Revision of SO 14253-1:1998)
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