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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 tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe 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.

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

ISO 13102 was prepared by Technical Committee ISO/TC 213, Dimensional ,and geometrical prpduct
specifications and verification.
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Introduction

This International Standard 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 chain of standards on size and
distance 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
standard is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this standard, and the default
decision rules given in ISO 14253-1 apply to specifications made in accordance with this standard, unless
otherwise indicated.

For nfore detailed information of the relation of the standard to other standards and the GPS matrix model, see
Annegx D.

© 1SO 2012 — All rights reserved \%
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INTERNATIONAL STANDARD

ISO 13102:2012(E)

Geometrical product specifications (GPS) — Dimensional
measuring equipment: Electronic digital-indicator gauge —
Design and metrological characteristics

1 Scope

This |nternational Standard specifies the most important design and metrological characteristics
digitgl-indicator gauges.

2 Normative references

The following referenced documents are indispensable for the application of\this documen
refergnces, only the edition cited applies. For undated references, the latest edition of the referenc
(including any amendments) applies.

ISO [14253-1, Geometrical Product Specifications (GPS) — Inspection*by measurement of wo
meaguring equipment — Part 1: Decision rules for proving conformafice*or non-conformance with s
ISO 114253-2, Geometrical product specifications (GPS) — Inspection by measurement of wo
meaguring equipment — Part 2: Guide to the estimation of uhcertainty in GPS measurement, in
meaguring equipment and in product verification

ISO [14978:2006, Geometrical product specification~(GPS) — General concepts and requiremn
meaguring equipment

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

IEC 60529, Degrees of protection provided by enclosures (IP code)

3 1

[erms and definitions

For the purposes of this.document, the terms and definitions given in ISO 14978, and the followin
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General design and nomenclature

The general design and workmanship shall be such that the performance of the electronic digital-indicator
gauge complies with the requirements of this International Standard.

The design and rigidity of the electronic digital-indicator gauge shall be such that the freedom of movement of
the plunger is not impaired by clamping the stem of the instrument, providing that such clamping is carried out
in a proper manner. Where alternative methods of mounting are provided, e.g. attaching the lug on the back
plate, the design and rigidity of that mounting shall be such that the performance is not impaired.

© 1SO 2012 — All rights reserved
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a  Qverall dimension.
b Measuring face.
See Table 1 for the D and L dimensions.

Figure 1 — Nomenclature and general design of an electronic digital-indicator gauge
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A
)

See Table 1 for the D and L dimensions.

Figure 2 — Nomenclature and general design of electronic digital-indicator gaupe
(rectangular type)

4.2 [Main dimensions

The ¢lectronic digital<indicator gauge shall conform to the dimensions specified in Figures 1 and 2 and Table 1
to enpure interchangeability.

© 1S0O 2012 — All rights reserved 3
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Table 1 — Dimensions of an electronic digital-indicator gauge

Values in millimetres

Dimension Nominal value
Bezel diameter D1 (2 W) @
Stem diameter D> 8 h6
Contact element outside diameter D3 max. 7,5
Thread size Dy M2,5-6H
Thread size Ds M2,5-6g
Stem length [ min. 10
Length Ly P c
Thread length L3 max. 5
Thread length La min. 6
Distance L5 max. 12

a  Generally|

b sisthel

¢ Dependin

the diameter of the bezel D1 equals the maximal width (/) of the electronic digital-indicatergauge.
bngth between the housing and the end of the plunger if the plunger is pressed in.

h on the measuring range.

4.3 Digital indicating display

The design g
of the plungd
be indicated,

4.4 Error

The electror
error messa

EXAMPLE

4.5

When the un
protocol of d

4.6 Prote(

Manufacture

f the digital indication shall be such that the measuredwalues are clearly displayed in any po
r. The unit of measure shall be clearly identified., In-the case of negative values the — sign

messages

ic digital-indicator gauge shall include means suited for displaying operation- and sys
pes.

Error message caused by exeessively rapid plunger movement or insufficient power supply.

Interface

bta outputs withhas much details as possible.

ction for field use

s, shall clearly indicate, referring to the applicable standard(s), the kind of water and dust protg

(e.g. IP code|

sition
shall

stem-

it provides an eléctronic interface, the manufacturer shall describe the transmission format and

ction

aceording to IEC 60529), as well as the type of electromagnetic field protection. if present.

4.7 Contact element

The contact element shall be interchangeable. A selection of elements shall be available. They shall have
wear-resistant measuring surfaces and shall be of suitable form and surface finish allowing the user to select

a suitable co

ntact element depending on the measuring task (see Figure 1).

4.8 Zero adjustment

Each electronic digital indicator shall be provided with means for setting the indicator to a zero indication in any
measuring position.
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4.9 Additional functions

Additional functions such as counting direction change, value preset and value storage shall be
by the manufacturer.

4.10 Design characteristics (manufacturer’s specification)

documented

As a minimum requirement, the manufacturers shall specify the design characteristics of the electronic digital-

indicator gauge, given in Table 2.

Table 2 — Design characteristics

Characteristics Value Unit
Width W (2 D;)
Ovetall
dimgnsions Thickness T
Height H mm
Meagpuring range
Resglution (equal to the digital step)
Height of figures displayed
Max{mum plunger movement speed mm/s
Data output Yes/No
Plunger lifting device Yes/No
Attachment mounting and type Yes/No
Presgence of: - -
Fluid (water) and dust protection Yes@/No
Electromagnetic field protection (if\present) Yes/No
Rotating display Yes/No
Battery/
Typqg of power supply External
a P code according to IEC 60529.
5 Metrological characteristics
5.1 |General
The manufacturer shall'specify MPE and MPL information for the metrological characteristics of the ele¢tronic digital-
indicator gauge-whiich are listed in Table 3. Unless otherwise specified by the manufacturer, the statit response of
the electronic digital-indicator gauge shall comply with the MPE/MPL values at any orientation of the gauge.

The metrological characteristics of this International Standard apply when the zero or reference

boint is set at

any position within the measuring range
5.2 Maximum permissible error of indication

5.2.1 Hysteresis of error of indication (limited by MPEp)

Range of the results measured at the same measuring point using both directions of the plunger displacement.

5.2.2 Repeatability of error of indication (limited by MPEy)

Range of the results of successive measurements of the same measurand carried out under the same

conditions of measurement.

© 1SO 2012 — All rights reserved
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5.2.3 Maximum permissible error of indication for the partial measuring range (limited by MPEp)

Error of indication when the measurement is performed by using any partial measuring range.

5.2.4 Maximum permissible error of indication for the total measuring range (limited by MPEf)

The requirements for the error of indication apply to any indication based on the zero or reference-point setting
stated in 5.1.

5.3 Maximum permissible limit

5.3.1 Measluring forces (limited by MPL)

The measuring force shall be given as maximum and minimum measuring force. The data sheet given in
Annex B can|be used for the indication of the numerical values of the MPE and MPL.

The measuripg force characteristics are based on a two-sided specification given in 7.5.6'0f ISO 14978:2006.

Table 3 — Metrological characteristics

Characteristics MPE or MPL

Hysteresis of error of indication MPE

Repeatability of error of indication MPEr

Resolution

(equal to the digital step) 0,01 0,001 0,0005

Partial measuring range

(50 times of the digital step) 0.5 0,05 0,025

Errors of indigation in:

MPE p (any partial measuring range)

Measuring range
MPE ¢

) Maximum
Measuring forces — N
Minimum

6 Proving of conformance with specification

For the proving of conformanée)yand non-conformance with specifications, ISO 14253-1 applies. Uncerfainty
evaluation shall be performéed/according to ISO 14253-2 and ISO/IEC Guide 98-3.

7 Marking

The marking|shall*indicate at least the following data:

— the measuring range;
— the resolution (equal to the digital step);
— the unique alphanumeric identification (i.e. serial number).

Any marking shall be easily readable and permanent and shall be placed on the surface of the gauge at a place
not impairing the metrological quality of the equipment.

6 © 1S0 2012 — All rights reserved
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Annex A
(informative)

Example of a diagram of errors of indication

Figure A.1 shows an example of a diagram of errors of indication. This data set is simplified in order to illustrate
the characteristics of the electronic digital-indicator gauge with a measuring range of 10 mm and a digital

step 16 11 The paltiai |||caawi||g range =05 mme—50-timesthatof46 11 See—atso Clause 7 of
ISO 14978:2006.
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Figure A.1 — Diagram of errors of indication
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Annex B
(informative)

Data sheet (example)

This data sheet is intended for the structured communication between the technical experts and the purchasing
department of the same company.

Name of eqliipment:

Detailed requirements (e.g. contact element, protection against water and dust, shock protection, lifting de¢vice,

back plate lu

Possible sup

Price range

Additional re

) S UUOPUUURUIY oo R SUUPEERR

pliers:

optional):

uirements (e.g. inspection report, calibration certificate):

ACCESSOIIES] ittt e e e et e Th ettt e e et e e e eaeeeaeeeaeaaaaaa e nnnneenntenseeeneeeeeeeaaaaaaaeeeediaiaaaas
The design and metrological characteristics refer to the International Standard ISO 13102.

Design chanacteristics

Overall dimepsions:  Thickness T:...\. . mm Width . ......... mm Height H: .........] mm

Mesuring range:  ......... mm

Digital step: |  ......... mm

Metrological characteristics

Hysteresis of indication(MPE ). ......... pm Repeatability of indication (MPE): ... im

Errors of indication*over a range of: Partial measuring range (MPE,;) ... im
Fotatmeasuring reange(MPE) m

Measuring forces (MPL): Maximum: .......... N Minimum: ......... N

COMPANY: oo

Department: ... Person responsible: ..o,

Date: Signature:

8 © 1S0 2012 — All rights reserved
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Annex C
(informative)

Calibration of metrological characteristics

The methods should evaluate the performance of the instrument within its measuring range using both of the
plunger’s displacement directions.

NOTH
opera

The ¢
a larg
globg

For th

which are dependent on the digital step and the measuring range or the measuring range use

valusg
is giv
the n

Itis f
suita

Anne
(calib
wher:

By m
rang
indic

It is essential that the electronic digital-indicator gauge be held rigidly in a fixture which is uhdisturbed by the
ting force of the instrument itself.

lobal calibration of a sufficient number of measuring points over the total measuringrange will necessitate
je number of readings to be taken. When the intended use of the indicator is eonsidered not to warrant
| calibration, partial calibration or task-related calibration should be considered:

. With these
s calibration curves with fixed or floating zeros can be recorded. The)MPE-function for the characteristics
en as only one two-sided specification with the constant symmeétrical limits USL and LSL ag the MPE for
easuring range (see Figure 9 in ISO 14978:2006).

e determination of the indication errors according to Table 3, a suitable pumber of intervals aa:e necessary,

ossible to perform a modified global calibration with agreduced number of measuring poinfs by using a
ble sampling technique, but this will result in an increase in the uncertainty of measurement

X A shows an example of a diagram (with a very small number of measuring points) of errorg of indication
ration curve) and the hysteresis band of an ele¢tronic digital-indicator gauge with a digital sfep of 10 um,
b zero was fixed at the lower limit of the measuring span.

pans of these measuring values, the efrors are obtained for various measured length over the measuring
that could be calculated (see Figure:7 in ISO 14978:2006); i.e. the indicator is used with|floating zero
ting measuring equipment (see 7.2:2 in ISO 14978:2006).

© 18O

2012 — All rights reserved 9


https://standardsiso.com/api/?name=396d5443aa5c914d7a17c17d3449dc9c

ISO 13102:2012(E)

D.1

Annex D
(informative)

Relation to the GPS matrix model

General

For full detai

The ISO/GP
standard is 4
decision rulg

otherwise indl

S

s about the GPS matrix model, see ISO/TR 14638.

Masterplan given in ISO/TR 14638 gives an overview of the ISO/GPS system of whic
part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this standard,.and the d

s given in ISO 14253-1 apply to specifications made in accordance with this\standard, u

icated.

D.2 Information about the International Standard and its use

This Internatjonal Standard provides the most important design and metrolegical characteristics of elec
digital indicafors.

D.3 Posjtion in the GPS matrix model

This Internat
on size and (

onal Standard is a general GPS standard, whichsinfluences chain link 5 of the chain of stan

listance in the general GPS matrix, as graphigally illustrated by Figure D.1.

n this
bfault
nless
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