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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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The commiittee responsible for this document is ISO/TE 213, Geometrical product specifications
verification.

ISO 10360
(GPS) — Ad

— Part1:
Part 2:
Part 3
Part 4:
Part 5:
Part 6:

Part 7:

5 drawn to the possibility that some of the elements of this document may; be the subjec
ts. ISO shall not be held responsible for identifying any or all such patentrights. Detai
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to conforn
[, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
BT), see the following URL: Foreword - Supplementary information

consists of the following parts, under(the general title Geometrical product specificat|
ceptance and reverification tests for coordinate measuring machines (CMM):

Vocabulary

CMMs used for measuring liear dimensions

CMMs with the axis of a‘xatary table as the fourth axis

CMMs used in scanning measuring mode

CMMs using single and multiple stylus contacting probing systems
Estimation'of errors in computing of Gaussian associated features

CMMs’equipped with imaging probing systems
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ISO 10360

fons

hlsa consists of the fn]]m/\ring parts under the gpnprql title Geometrical prnrlm‘r clnpr'ifir'nf

(GPS) — Acceptance and reverification tests for coordinate measuring systems (CMS):

— Part8:

— Part 9:

CMMs with optical distance sensors

CMMs with multiple probing systems

— Part 10: Laser trackers for measuring point-to-point distances

The following parts are under preparation:

Part 12: Articulated-arm CMMs

Computed tomography is to form the subject of a future part 11.
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Introduction

This part of ISO 10360 is a geometrical product specification (GPS) standard and is to be regarded as a
general GPS standard (see ISO/TR 14638). It influences chain link 5 of the chains of standards on size,
distance, radius, angle, form, orientation, location, run-out and datums.

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.

Forjmore detailed information on the relation of this part of ISO 10360 to other standardsrand to the GPS
mafrix model, see Annex B.

The acceptance and reverification tests described in this part of ISO 10360 are applicable to|CMMs that
use|multiple probing systems in contacting and non-contacting mode. The scope-of this part is to test
theperformance of a multiple probing system CMM when two or more probing-systems are ysed on one
megsurement task. Its general approach is analogous to the multi-stylus testin ISO 10360-5, bjut focusing
on the performance test of different probing system types, for example ah imaging probe conjbined with
a cqntacting probe on single ram CMMs or on multiple ram CMMs.

© IS0 2013 - All rights reserved v
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Geometrical product specifications (GPS) — Acceptance
and reverification tests for coordinate measuring
systems (CMS) —

Part 9:
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Scope

5 part of ISO 10360 specifies procedures for testing the performance ©f-coordinate
hines of various designs that use multiple probing systems in contacting-and non-contad
pplies to

acceptance tests for verifying the performance ofa CMM and its probés as stated by the ma
reverification tests performed by the user for periodical chécking of the CMM and its pr

interim checks performed by the user for monitoririg the CMM and its probes i
reverification tests.

pnsiders CMMs of single ram designs as well assmultiple ram designs with small or
Flapping measuring volume. It applies to multiple probing systems consisting of diffe
robes (such as an imaging probe combined’with a contacting probe, or two contacting
brent individual performance).

tests described are sensitive to many-errors attributable to both the CMM and the probir
F supplement the length measurement tests and the individual probing error tests of ea

10360-5,1SO 10360-7, or ISO'10360-8), should be performed before executing the proced
L of ISO 10360.

Normative reférences

following do€uments, in whole or in part, are normatively referenced in this docume

10360+1:2000, Geometrical Product Specifications (GPS) — Acceptance and reverificati
rdinate measuring machines (CMM) — Part 1: Vocabulary

measuring
ting mode.

hufacturer,
bbes,

h between

with large
rent types
b probes of

g systems;
ch probing

em. The length measurement tests, as well as the individual probing error tests (for example,

ires in this

nt and are

spensable (fotits application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

%)

n tests for

[SO 10360-5:2010, Geometrical product specifications (GPS) — Acceptance and reverification tests for coordinate
measuring machines (CMM) — Part 5: CMMs using single and multiple stylus contacting probing systems

ISO 10360-7:2011, Geometrical product specifications (GPS) — Acceptance and reverification tests for
coordinate measuring machines (CMM) — Part 7: CMMs equipped with imaging probing systems

ISO 10360-8:2013, Geometrical product specifications (GPS) — Acceptance and reverification tests for
coordinate measuring machines (CMM) — Part 8: CMMs with optical distance sensors

[S0 14253-1:2013, Geometrical product specifications (GPS) — Inspection by measurement of workpieces and
measuring equipment — Part 1: Decision rules for proving conformity or nonconformity with specifications

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=5b38595fe03d1adef90aede373b56606

ISO 10360-9:2013(E)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10360-1, ISO 14253-1,
ISO/IEC Guide 99 and the following apply.

31

probing system operating condition

rated operating conditions of a probing system for which the manufacturer’s stated performance
specifications apply

Note 1 to entry: Each probing system operating condition may be identified by an acronym by which the respective
performande values can be referred to. Generally, the manufacturer will specify probing system operjting
conditions for each probing system, but the manufacturer is free to state several probing system operating
conditions fpr one single probing system. This may include

— stylus length and probe extensions (if applicable),

— mounting (articulated or fixed, use of probe changer),
— illuminfation,

— qualifigation procedure,

— permiskgible surface slope,

— filter sgttings,

— permisfible surface condition (roughness, reflectivity).

For CMMs w{ith computed tomography probing systems (CT), thisuitay also include used magnification and relpted
measuring yolume, voltage, power, pre-filtering of the X-ray radiation, and maximum material thickness tp be
radiographgd.

3.2
probing system combination
two or mofe different types of probing systems‘and their respective operating conditions

3.3
multi-probe system
probing syftem with more than one probe

[SOURCE: ISO 10360-1:2000, 3:5}

34
multiple probing systéms
two or motte different'types of probes and their respective operating conditions

Note 1 to enftry: Ajprobing system combination may occur within the same probing system or in different proping
systems (infthe“ease of dual ram CMMs operated in duplex mode).

Note 2 to enfry: IT a probing combination occurs within a same probing system, the technologies of the different
probes are usually different, e.g. a tactile probe and an imaging probe, or two tactile probes with different
individual performances. If all the probes are tactile and have identical individual performances, then the probing
configuration is also subject to the test given in ISO 10360-5, which is deemed to be more comprehensive than
that described in this part of ISO 10360.

3.5
permissible surface condition
rated operating condition of the probing system regarding material and surface characteristics of the artefact

2 © IS0 2013 - All rights reserved
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modes of operation
measurement “in the image” without movement of the probe in alternative to a measurement “at the

ima

ge” with movement of the probe

Note 1 to entry: Some CMMs, for example those equipped with optical probes or CTs, can be used in different
modes of operation.

3.7

multiple probing system form error
PForm.Sph.nXZS::MPS

errgr of indication encompassing the range of radial distances of points measured on a test §

CM
feaf]

3.8
mu
Ps;

err
of a

3.9
mu
Lpid

M using multiple probing systems from the unconstrained least-squares centre (Gaussian
ure) of the point set

tiple probing system size error

.Sph.nx25::MPS
r ofindication within which the unconstrained least-squares diameter, (Gaussian associaf]

test sphere can be determined from points measured by a CMM using/multiple probing s

tiple probing system location error
.nx25::MPS

diameter of the minimum circumscribed sphere of points that are the centres of the unc

lead
us

—

Not
Give

Not
be c

Not
am

Not
dist

Not

t-squares fits (Gaussian associated features) of sets.efypoints measured on a test spherg

mg multiple probing systems

e 1 to entry: The minimum circumscribed sphere is'the sphere of minimum size that encompasse
n a set of centres, it is unique.

bnfused with.

e 3 to entry: An upper bound of theldiameter of the minimum circumscribed sphere is the spatia
nimum circumscribed parallelepiped, possibly aligned to the coordinate axis.

e 4 to entry: A lower bound. of the diameter of the minimum circumscribed sphere is the maximu
hnce between any pair of centres.

P 5 to entry: Software for evaluating the minimum circumscribed sphere may notbe availableina CM]

phere by a
associated

ed feature)
ystems

pnstrained
by a CMM

all centres.

e 2 to entry: The minimum circumscribedssphere is different from the minimum zone sphere angl should not

diagonal of

Im pair-wise

M undertest.

In this case, a tester may)decide to evaluate instead the spatial diagonal of a minimum circumscribed parallelepiped

(see

3.10

ma
P Fo
ext

Note 3) to prove.conformance, or the maximum pair-wise distance (see Note 4) to prove non-confd

kKimum-pérmissible multiple probing system form error

m.Sphinx25::MPS,MPE
'éme value of the multiple probing system form error permitted by specifications for a C

rmance.

MM

Note 1 to entry: The maximum permissible value of the multiple probing system form error, Prorm.Sph.nx25::MPS,MPE;
may be expressed in one of three forms:

a)  Prorm.Sph.nx25:MPS,MPE = minimum of (4 + Lp/K) and B, or
b)  Prorm.Sph.nx25:MPS,MPE = (4 + Lp/K), or

€)  PForm.Sph.nx25::MPS,MPE = B

where

© IS0 2013 - All rights reserved
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is a positive constant, expressed in micrometres and supplied by the manufacturer;
K is adimensionless positive constant supplied by the manufacturer;

Lp isthe distance in 3D (Euclidian distance) between the centres of the reference sphere and the
test sphere, in millimetres;

B is the maximum permissible error Prorm.Sph.nx25::MPS,MPE, €xpressed as a positive constant in
micrometres, stated by the manufacturer.

3.11
maximum| permissible multiple probing system size error

Psize.Sph.nxP5::MPS,MPE
extreme vdlue of the multiple probing system size error permitted by specifications for a €MM

Note 1 to enftry: The maximum permissible value of the multiple probing system size error, Psj}&Sph.nx25::MPS MPE
may be expressed in one of three forms:

a)  Psize.Sph.nx25:MPs,MPE = minimum of (A + Lp/K) and B, or
b)  Psize.Sph.nx25:MPs,MPE = (4 + Lp/K), or

¢)  Psize.Sph.nx25:MPS,MPE = B

where

A s positive constant, expressed in micrometres and supplied by the manufacturer;
K is p dimensionless positive constant supplied by the'manufacturer;

Lp is the distance in 3D (Euclidian distance) betwéeen the centres of the reference sphere and the
test sphere, in millimetres;

B is fhe maximum permissible error Pgize!Sph.nx25::MPS,MPE, €xpressed as a positive constant ip
micrometres, stated by the manufacturer.

3.12
maximum| permissible multiple probing system location error

Lpia.nx25::MpS,MPE
extreme vdlue of the multiple'probing system location error permitted by specifications for a CMM

Note 1 to enftry: The maximtum permissible value of the multiple probing system location error, Lpja.nx25::MPS MPE,
may be expfessed in gne/of three forms:

d) Lpia.nxZ5:Mps;MPE = minimum of (4 + Lp/K) and B, or

e)  Lpia.nx2sémps,MpE = (A + Lp/K), or

f)  Lpia.nx25:MPS,MPE = B

where

4 © IS0 2013 - All rights reserved
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is a positive constant, expressed in micrometres and supplied by the manufacturer;

K is adimensionless positive constant supplied by the manufacturer;

Lp isthe distance in 3D (Euclidian distance) between the centres of the reference sphere and the

test sphere, in millimetres;

B is the maximum permissible error Lpia.Sph.nx25::MPS,MPE, €xpressed as a positive constant in

micrometres, stated by the manufacturer.

4 (Symbols
For|the purpose of this part of ISO 10360, the symbols in Table 1 apply.
Table 1 — Symbols

Symbol Meaning
PFolm.Sph.nx25::MPS multiple probing system form error
Pside.Sph.nx25::MPS multiple probing system size error
Lpid.nx25:MPs multiple probing system location errer
PFolm.Sph.nx25::MPS,MPE maximum permissible multiple priebing system form error
Pside.Sph.nx25::MPS,MPE maximum permissible multiple probing system size error
Lpij.nx25::MPS,MPE maximum permissible multiple probing system location error
NOTE1 See 6.3 for the notation for 2D cases.
NOTE 2  See Clause 9 for the indications of these symbols in product documentation, drawings, data sheets, etc.
5 |Requirements
5.1 Multiple probing system errors
The errors Pgorm.Sph.nx25=MPS, PSize.Sph.nx25:Mps and Lpia.nx25::Mps shall not exceed the corresponding
maximum permissibleZerrors Pgorm.Sph.nx25::MPS,MPE, PSize.Sph.nx25:MPS,MPE and Lpia.nx25::Mps,MPE. The
MPEs are specified by
— |the manufatturer, in the case of acceptance tests,
— |the usexyin the case of reverification tests.
The erfers, and their corresponding maximum permissible errors, are expressed in micrometres.

If technically possible, the manufacturer should specify atleast one common set of characteristics Prorm.
Sph.nx25::MPS,MPE, PSize.Sph.nx25::MPS,MPE and Lpia.nx25::MPs,MPE, Which is valid for the use of all probing
system combinations together. Additional MPEs for subsets of probing system combinations may be
stated at the manufacturer’s discretion (see Table A.2).

5.2

Environmental conditions

Limits for rated operating conditions such as temperature conditions, air humidity and vibration at the

site

©IS

of installation that influence the measurements shall be specified by
the manufacturer, in the case of acceptance tests,

the user, in the case of reverification tests.

02013 - All rights reserved
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In both cases, the user is free to choose the environmental conditions under which the testing will be
performed within the rated operating conditions given by the manufacturer.

Theuserisresponsible for providingthe environmentenclosingthe CMM as specified by the manufacturer.
If the environment does not meet the rated operating conditions then none of the maximum permissible
errors can be required to be verified.

5.3 Operating conditions

the
clude

machine start up/warm up cycles,

the rated operating conditions shall be met for all probing systems under test as défined in|the

individual probing system test,
cleaning procedures for probing system, reference sphere and test sphere for tésting, and

probing system qualification.

All critical
sphere and
of the proh
operating

components of the probing systems, for instance stylus tips, lensés and mirrors, the refere
the test sphere shall be cleaned before the probing system qualification. Thermal equilibr
ing system before and during the probing system qualifi€¢ation shall be ensured. The rz
onditions shall be clearly stated. This also includes the orientation of the probes.

nce
um
ted

6 Testing

6.1 General

In the following:

acceptpnce tests are executed accordingte the manufacturer’s specifications and procedures;

reverif er’s

proced

C
lJpplies to specified MPEs that correspond to a probing system combination. Each of t}

ication tests are executed according to the user’s specifications and the manufactuy
ures.

6.2 Principle

This test ese

individual
procedure
Each probi

probing systems shall be used within the operating conditions. The principle of this
is to measurea test sphere with each individual probing system of a multiple probing syst
hg system/(n = number of tested probing systems) is used to measure the test sphere wi

test
em.
hin

a surface s|lope aecording to rated operating conditions of each probing system (see Figure 1). For dach
group of paintsytaken with a single probing system, an unconstrained least-squares sphere fit (Gaus$ian
associatedlfeature) is required. The diameter of the minimum circumscribed sphere containing 41l n
centres yields the location error Lpja nx25:Mps. In addition, an unconstrained least-squares sphere fit
(Gaussian associated feature) using all points of all probing systems in the test is examined for the form

and size errors of indication Prorm.Sph.nx25:MPS and PSize Sph.nx25::MPS-

6.3 Measuring equipment

The material standard of size, a test sphere, shall have a nominal diameter of no less than 10 mm and
no greater than 51 mm. The use of a test sphere with a different diameter has to be disclosed by the
manufacturer. In case of an “in the image” measurement mode with non-contacting probing systems,
the diameter of the test sphere shall be between 10 % and 20 % of the space diagonal of the measuring
volume of the probe in the used magnification.

© ISO 2013 - All rights reserved
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The test sphere shall be calibrated for size and form. Since the form and the size deviation influences
the test result, it shall be taken into account using ISO 14253-1 when proving conformance or non-
conformance with the relevant specification.

Itis recommended that the form error of the test sphere does not exceed 20 % of Prorm.Sph.nx25::MPS,MPE-

The surface characteristics of the test sphere and any necessary treatment has to be specified by the
manufacturer. The reference sphere or any other equipment supplied with the CMM for probing system
qualification purposes shall not be used for this test.

If the multiple probing system performance test on a CMM equipped with at least one non contacting

with fixed optical axis), the manufacturer has to specify the material standard of size (forexpmple, ring
strycture, ring gauge). Only material standards of size with calibrated size and formshall e used. If a
sphere is not used for one of the probing system combinations, the manufacturer shall.state fhe artefact

tob

Thd

The
or a

Atld
exa
Sys
can
spe
thid
of t

NO1
leng
ano
spe

e used and the measuring orientation. The notation shall be in the form:

PForm.Cir.nx25:XY:MPs and Prorm.Cir.nx25:XY:MpS,MPE for multiple probing system form errof
to the XY plane;

Psize.Cir.nx25:XY:MPs and Psize Cir.nx25:Xy:MPS,MPE for multiple probitg)system size error rg
the XY plane;

Lpia.Cir.nx25:XY:MPs and Lpia.cir.nx25:XY:MPs,MPE for multiple¢pyobing system location errof
to the XY plane.

notations for the YZ plane and for the ZX plane are aceordingly.

length measurement specification (for examplé.according ISO 10360-2 for tactile probi
ccording ISO 10360-7 for imaging probing systems) is not required for all probes.

bastone of the probe configurationsincludedin the specification ofthe length measurement
nple, ISO 10360-2 or ISO 10360-7) shall-also be included in the specification of the multij
ems errors. If an individual probing system does not have a length measurement spec
hot be metrologically connected to a probe configuration used to provide the length me
Cification (e.g. as specified in ISO.10360-2) through some combination of probing systems §
standard, then the length-fieasurement specification, and corresponding metrological t
e CMM using this probing-system cannot be ensured.

E1 A metrological ‘connection can be direct, i.e. through a specification of the probing sys
th measurement specification to the probing system under consideration, or indirectly, by spe
her probing system’ which has itself been specified to the probing system used in the length m
ification.

restricted

stricted to

restricted

ng systems

errors (for
ble probing
fication or
asurement
pecified in
Faceability,

fem used in
rification to
easurement

integratér of the probes is responsible for the multiple probing systems specification includifg the rated

conglitions ‘and for the definition of the artefacts to be used for all probing system combinationg. Calibrated
artgfacts must be available for both parties.
© IS0 2013 - All rights reserved 7
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Key]

1 |contacting probe C)\\

2 |optical distance probe .

3 |imaging probe @ ’

4 |probing points of the confj@g probe

5 |probing points of the (@JGal distance probe specified by the manufacturer to a surface slope from|0° to a

6 |probing points of t aging probe restricted to the XY plane measurement on the equator of the|test sphere

Figur§" — Two examples of probing system combinations probing a test spheyre
6.4 Procedure
9

All Tested probing systems shall be qualified in accordance with the CMM manufacturer’s normal
operating procedures.

Three positions (locations in the measuring volume) of the test sphere are required. The sphere positions
shall be varied in all axes, with one position close to the reference sphere and the other two positions
a significant fraction of up to 50 % of the CMM’s travel from the reference sphere. The user is free to
choose the location within the limits of specification.

Three positions are necessary to test the correct alignment of the probes.

If a probe is able to measure “at the image” like for example a CT, at least one test sphere shall be placed
in a position, where it will be recorded in approximately equal proportions in at least two partial images,
which have to be assembled into one overall image or volume.

© IS0 2013 - All rights reserved 9
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For each of the n probing systems, measure the test sphere using 25 points for a total of n times at each
of the three positions. The points shall be approximately evenly distributed over the angular range,
limited by the permissible surface slope of the probing system described in the probing system operating
conditions. If no permissible surface slope is specified, a hemisphere of the test sphere shall be covered.

Possible distributions of measuring points are defined in ISO 10360-5 for tactile probing systems,
ISO 10360-7 for imaging probing systems and ISO 10360-8 for optical distance sensors. In these parts,
procedures are also defined that apply when a probe is capable of measuring multiple points within an
area and reducing them to one representative point. These procedures enable the user to reduce the
multiple points of the 25 areas to one representative point per area and can be applied for the multiple
probing systems test, if they are part of the normal measurement process and if not stated otherwise by
the manufjcturer.

When the §se of a 2D artefact is defined for a probing system combination, 25 points are meaSured ¢ver
the whole grtefact in regular spacing as discrete points or as non overlapping areas.

When using an automatic probe changing system without a requirement for re-qualification, the us¢r is
free to perform a changing operation during the test, unless otherwise specified by\thie manufacturier.

The test procedure for CMMs with multiple rams is the same as for multiple probingsystems used on a sipgle
ram CMM if the measuring volume is overlapping to a high extent. If there is a,small overlapping measufing
volume, th¢ multiple probing systems test shall be done for the probing systems of each ram separately.

For multiple ram CMMs, it is recommended that the length measurement error be tested with at lgast
one probe pn each ram. By mutual agreement and in case of large 6verlapping measuring volume, this
may be replaced by a length measurement test with one probe and'an increased number of positiong for
the multiple probing systems test.

6.5 Data analysis

The data of the three locations of the test sphere axe analysed separately. Associate an unconstrained
least-squates sphere fit (Gaussian associated feature) for each group of 25 points taken with a sipgle
probing system, for a total of n sphere fits{The diameter of the minimum circumscribed sphjere
containing|all n centres per location of the test sphere yields the location error Lpia.nx25::MPS-

NOTE hen a probing system combination consists of 2D probes and of 3D probes, the evaluation of a sphere
might not HYe possible. If three coordinates are not available, the multiple probing system location error Lpia.
nx25::MPs cal be determined for two coordinates only based on a circle evaluation.

Associate gne common least:squares sphere fit (Gaussian associated feature) without constraintg for
all n times |25 points taken.with all n probing systems. Record the absolute value of the deviation of|{the
sphere fit diameter frompthe calibrated value of the test sphere to give the multiple probing system fize

error, PsizelSph.nx25::MP8*

least-squares-sphere centre, that is to say Rmax — Rmin, the apparent sphere form. The absolute valye of
this differdnie@is the multiple probing system form error, Prorm.Sph.nx25::MPS.

Similarly, record the range of radial distances of the n times 25 points with respect to the unconstra‘.'Twed

The measurement points collected with each probe shall be handled in accordance with each single
probing error test, according to ISO 10360-5, ISO 10360-7 or ISO 10360-8, as applicable. This includes
data rejection and filtering according to the normal operation if specified by the manufacturer. When
applicable for a probing system combination, an additional multiple probing system specification is
allowed based on the probing dispersion value Prorm.Sph.095%::0Ds and on the probing size error All
Psize.Sph.All;j:0Ds according to ISO 10360-8.

When for the test of a probing system combination the use of an artefact for 2D measurement is defined,
the data analysis is based on the evaluation of a 2D feature - in most cases, of a circle - and the evaluation of
the probing system location error Lpja.cir.nx25:Xy:MPs iS the diameter of the minimum circumscribed sphere
containing the centres of all measured features and the multiple probing system size error Psjze Cir.nx25:MPS
and the multiple probing system form error Prorm.cir.nx25:MPs are evaluated based on the 2D features.
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Repeat the data analysis for the other two locations of the artefact to yield the multiple probing system
location error Lpja.nx25::Mps, the multiple probing system size error Psize Sph.nx25::Mps and the multiple

probing system form error Prorm.Sph.nx25::Mps of these two locations.

7

7.1

Compliance with specifications

Acceptance tests

The CMM multiple probing system performance is verified to comply with the specifications if

If th
che
incl
the

from probing-system qualification and using the same target points.

7.2
Thd

If t

none of the three measured multiple probing system form errors, Prorm.Sph.nx25::MPS, are)g
the relevant maximum permissible multiple probing system form error, Prorm.Sphnx25::
specified by the manufacturer and taking into account the test uncertainty accordingto I§

none of the three measured multiple probing system size errors, Psize Sph.nx25:MPs, are g
the relevant maximum permissible multiple probing system size error/Psize.Sph.nx25::
specified by the manufacturer and taking into account the test uncertaintyaccording to I§

none of the three measured multiple probing system location errors;-£pia.nx25::MPps, are g
the relevant maximum permissible multiple probing system location error, Lpia.nx25::
specified by the manufacturer and taking into account the test uncertainty according to I§

e tests do not demonstrate conformance with this specifieation, all equipment shall be

ding the critical issue of ensuring that CMM, artefact and all probing system compon|
'mal equilibrium. Any faults shall be corrected and the relevant test repeated once on

Reverification tests
CMM multiple probing system perfermance is reverified to comply with the specificatio

none of the three measured maltiple probing system form errors, Pgorm.Sph.nx25::MPS,
than the relevant maximum permissible multiple probing system form error, Prorm.Sph.nx
as specified by the user and:taking into account the test uncertainty according to ISO 14

none of the three measured multiple probing system size errors, Psize Sph.nx25::MPS, are g
the relevant maximum permissible multiple probing system size error, Psize.Sph.nx25::
specified by theuset and taking into account the test uncertainty according to ISO 1425

none of the three measured multiple probing system location errors, Lpia.nx25::MPps, are g
the releyant-maximum permissible multiple probing system location error, Lpja.nx25:
specified.by the user and taking into account the test uncertainty according to ISO 1425

reater than

MPS,MPE, aS
014253-1,

reater than

MPS,MPE, aS
014253-1,

reater than

MPS,MPE, aS
0 14253-1.

thoroughly

rked for dust, dirt or any operator-induced effect that could be influencing the measurement result,

ents are in
ly, starting

hs if

re greater

p5::MPS,MPE,
253-1,

reater than

MPS,MPE, as
B-1,

reater than

MPS,MPE, aS
B-1.

e _performance is not verified to comply with the specifications by the tests, all equip

ment shall

be thoroughly checked for dust, dirt or any operator-induced effect that could be influencing the
measurement result, including the critical issue of ensuring that CMM, artefact and all probing system
components are in thermal equilibrium. Any faults shall be corrected and the relevant test repeated
once only, starting from probing-system qualification and using the same target points.

8 Applications

8.1 Acceptance tests

In a contractual situation between a manufacturer and a user such as in a purchasing, maintenance,
repair, renovation or upgrade contract, the acceptance tests described in this part of ISO 10360 may be
used to verify the probing performance of a CMM with multiple probing systems, in accordance with the
specified maximum permissible errors agreed on by the manufacturer and the user.
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8.2 Reverification tests

The reverification tests given in this part of ISO 10360 may be used in an organization’s internal quality
assurance system for verification of the probing performance of a CMM with multiple probing systems,
in accordance with the specified appropriate maximum permissible errors as stated by the user with all
possible and detailed limitations applied.

8.3 Interim checks

In an organization’s 1nterna1 quahty assurance system reduced reverlflcatlon tests may be used
periodicallyte-deren probak A he—re ; rasHuUm
permissiblg errors. The extent of the interim checks for multlple probmg systems spec1f1ed in thlS ])art

It is recomimended that the multiple probing system performance be checked regularly, and after fany
incident which could have significantly affected the probing performance or the geometry of the CMM
(for examplle collisions, exchange of components of the CMM).

9 Indicption in product documentation and data sheets

The symbdls of Clause 4 may not be suitable for use in product documgntation, drawings, data shdets,
etc. Table 4 gives the corresponding indications also allowed for.

Table 2 +— Symbols and corresponding indication in product'documentation, drawings, data
sheets, etc.

Symbol used in this document Corresponding indication

PForm.Sph.nx25:MPS

P[Eorm.Sph.nx25::MPS]

Psize.Sph.nx25::MPS

P[Size.Sph.nx25::MPS]

Lpia.nx25::MPS

L[Dia.nx25::MPS]

PForm.Sph.anS::MPS,MPE

MPE(P[Form.Sph.nx25::MPS])

Psize.Sph.nx25::MPS,MPE

MPE(P|[Size.Sph.nx25::MPS])

Lpia.nx25::MPS,MPE

MPE(L[Dia.nx25:MPS])

12
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Annex A

(informative)

Example of specification sheet

NOTE All the descriptions and values used in Table A.1 are for illustration only.

Table A.1 — Probing system operating conditions

Prgbing system operating condition Contacting Probe Type XYZ in discrete point'modp
Acronym CPD
Corlditions — discrete point mode

— styluslength < 200 mm
— mounted vertically on ram

Prd

bing system operating condition

Contacting Probe Type ABCin discrete point mod|

Acronym CPS
Corlditions — discrete point mode
— stylus length <100 mm
— mounted vertically on ram
Prgbing system operating condition Imaging probe 5 times magnification
Acronym VP5
Corjditions —._Stimes magnification
—J\back light, dark field or bright field illumination
Prgbing system operating condition Imaging probe 10 times magnification

Acrjonym VP10
Cor{ditions — 10 times magnification
— back light illumination
— maximum 100 mm over table
— limited to XY plane only
Prgbing system operating condition Laser Focus
Acrjonym LF
Corjditions — Max surface slope * 45°
— 50nm<Ra<1pum
— Metallic surface
For|thecapplication of all the probing system combinations, the following MPEs apply (presumed a 3D

eva

uation is possible despite the 2D probe VP10 is included):

PForm.Sph.nx25::MPS,MPE = ... LM

Psi;

e.Sph.nx25::MPS,MPE = ... LN

Lpia.nx25::MPS,MPE = ... LM

©IS

02013 - All rights reserved
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Instead of giving the multiple probing system specification in a table, the manufacturer may also specify
the MPEs in the following form:

PForm.Sph.nXZS::MPS,MPE (CPSVP5)=...um

A manufacturer may also specify an MPE for a combination of more than two probes. In this case, an
MPE in the following form can be stated:

PForm.Sph.nx25:MPS,MPE (CPS,VP5,LF)=.. um

14 © IS0 2013 - All rights reserved
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