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Engineering Metrology Sectional Committee, PGD 25

NATIONAL FOREWORD

This Indian Standard (Part 1) which is identical with ISO 13385-1 : 2011 ‘Geometrical product
specifications (GPS) — Dimensional measuring equipment — Part 1: Calipers; Design and metrological
characteristics' issued by the International Organization for Standardization (ISO) was adopted by
the Bureau of Indian Standards on the recommendation of the Engineering Metrology Sectional
Committee and approval of the Production and General Engineering Division Council.

This standard is published in two parts. Other part of this standard is:

Part2 Caliper depth gauges; Design and metrological characteristics

This standard supersedes the following Indian Standards. They shall be treated as withdrawn afterits
publication:

IS 3651 (Part 1) : 1982 Specification for vernier callipers : Part 1 Vernier callipers with least
count 0.1 mm and 0.05 mm (second revision),

IS 3651 (Part 2) : 1985 Specification for vernier callipers : Part 2 Vernier callipers with least
count 0.02 mm, and

IS 3651(Part 3) : 1988 Specification for vernier callipers : Part 3 Vernier callipers with least
count 0.1 mm (measuring range above 1 000 mm up to and including
4 000 mm)

The text of 1ISO Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention
is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear, referring to this standard, they should be
read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards the current practice
is to use a point (.) as the decimal marker.

L]
This standard also makes a reference to the BIS Certification Marking of the product. Details of
which are given in National Annex A.

In this adopted standard, reference appears to certain International Standards for which Indian
Standards also exist. The corresponding Indian Standards which are to be substituted in their respective
places are listed below along with their degree of equivalence for the editions indicated:

International Standard Corresponding Indian Standard Degree of Equivalence
ISO 14253-1" Geometrical Product 1S 15371 (Part 1) : 2003 Identical with
Specifications (GPS) — Inspection Geometrical product specifications ISO 14253-1:1998
by measurement of workpiecesand (GPS) —  Inspection Dy
measuring equipment — Part 1: measurement of workpieces and

Decision rules for proving measuring equipment : Part 1

conformance or non-conformance Decision rules for providing

with specifications conformance or non-conformance
with specifications

) Since revised in 2013
(Continued on third cover)
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Indian Standard

GEOMETRICAL PRODUCT SPECIFICATIONS (GPS)
— DIMENSIONAL MEASURING EQUIPMENT

PART 1 CALIPERS; DESIGN AND METROLOGICAL CHARACTERISTICS

1 Scope
This part of ISO 13385 provides the most important design and metrological characteristics of callipers
— with analogue indication: vernier scale or circular scale (dial), and

— with digital indication: digital display.

2 Normative references

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

ISO 14253-1, 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 14253-2:2011, Geometrical product specifications (GPS) — Inspection by measurement of workpieces
and measuring equipment — Part 2: Guidance for the estimation of uncertainty in GPS measurement, in
calr'br:aﬁon of measuring equipment and in product verification

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

IEC 60529, Degrees of protection by enclosures (IP Code)

ISO/IEC Guide 98-3, Uncertainty of measurement— Part3: Guide lo the expression of uncertainty in
measurement (GUM:1995)

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

For the purposes of this document, the terms and definitions given in ISO 14978, ISO/IEC Guide 99, and the
following apply. '

3.1

calliper

measuring instrument which gives the evaluation of a dimensional quantity of an internal or external feature on
the basis of the movement of a slider with a measuring jaw, moving relative to a measuring scale on a rigid
beam and a fixed jaw

See Figures 1 and 2.

NOTE 1 Callipers with an additional measuring face at the end of the beam and a depth measuring rod are used for
depth measurements (see Figure 1).

NOTE 2  The indication may be either analogue (vernier), circular scale or digital. Regarding digital data transfer, see
4.3.3.

NOTE 3  See Annex C for examples of different types of callipers.
NOTE 4  See Annex D for examples of several types of measurements.

3.2
measuring face contact
contact between the measuring face and a feature of a workpiece

3.24
full measuring face contact
contact between the full area of the measuring face and a feature of a workpiece

3.2.2
partial measuring face contact
contact between a partial area of the measuring face and a feature of a workpiece

3.2.3

measuring face line contact

contact between a line, perpendicular to the length of the jaws, on the measuring face and a feature of a
workpiece

NOTE Form deviations in either the measuring face(s) or the feature are disregarded for the purposes of these

definitions.

4 Design characteristics

4.1 General desigh and nhomenclature

The general design and workmanship of the calliper shall be such that its metrological characteristics comply
with this part of ISO 13385 under all operational orientations unless otherwise specified by the manufacturer.

See Figures 1 and 2 for general design.
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1 beam 7 depth measuring rod

2  slider 8  measuring faces for depth measurement
3 fixed (measuring) jaw 9 vernier scale

4 sliding (measuring) jaw 10 main scale

5  measuring faces for external measurements 11 locking screw

6  measuring faces for internal measurements 12 clamping device

(crossed knife-edge faces)
I, length of jaw
L,  length of jaw for internal measurements
l undercut depth

Figure 1 — Example for a design of a calliper for external, internal and depth measurement
(slider with locking screw or with clamping device)
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Key I
1 beam 7 fine adjustment clamp
2  slider - 8  knife edges for external measurements
3 fixed (measuring) jaw 9  locking screw
4  sliding (measuring) jaw 10 fine adjustment device
5  measuring faces for external measurements 11 vernier scale
6  measuring faces for internal measurements 12 main scale
[, length ef jaw I, width of measuring faces
I, length of jaw for internal measurements 1, undercut depth

Figure 2 — Example for a design of callipers for external and internal measurement
with a fine adjustment device
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4.2 Dimensions

The dimensions of the elements which are given in Table 1 are typical dimensions.

Table 1 — Dimensions of callipers

Dimensions in millimetres

Measuring range Lengths [, and /, of the jaws Width /. of the faces
up to 2 : - > : ] for internal
Calliper according to Figure 1 Calliper according to Figure 2 measurement
la Iy min la Iy

150 40 upto 8 — — 5

200 40 to 50 upto 8 60 to 80 81010 5

250 — — 70 to 85 10 5

300 60 to 65 upto 10 70 to 100 10 3

400 — — 100 to 125 20 5or10
500 — — 100 to 150 1810 20 5o0r10
750 - — 100 to 150 18 to 20 S5or10
1000 — — 125to 150 20 10
1500 -- — 150 to 200 20 1010 20
2000 — — 150 to 200 20 10 to 20

NOTE The measuring range given for the callipers in Figures 1 and 2 refers to the measurement of external dimensions.

The length of the undercut, 1, is typically kept as small as practicable.

4.3 Types of ihdicating devices

4.3.1 General

Several types ofsindicating devices exist:

— e_malogue indicating devices with either a vernier scale or a circular scale (see Figures 3 and 8);
— digital indicating devices with a digital display (see Figure 9).

On callipers with an analogue indicating device, the scale interval and its unit shall be labelled.

On callipers with a digital indicating device, the unit of the indication shall be labelled.

4.3.2 Analogue indicating devices

4.3.21 General
The scale interval of the main scale on the beam of a calliper with a vernier scale shall be 1 mm. The main

scale shall be longer by at least one vernier scale length than the measuring range of the calliper. In the case
of callipers with circular scales, the scale interval on the beam may be 1 mm or 2 mm (see Figure 8).
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4.3.2.2 Main scale and vernier scale
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1 main scale
2  vernier scale 2 1

NOTE The actual reading in this figure is 100,00 mm.

Figure 3 — Example of analogue indicating device with vernier scale
4.3.2.3 Design of vernier scale

The graduating method of vernier scales is shown in Table 2.

Table 2 — Graduating methods of vernier scales

Dimensions in millimetres

Main scale Graduating method of vernier scales Nominal vernier Explanatory
interval scale interval figure
1 Divide 9 mm into 10 equal parts 0.1 Figure 4
1 Divide 19 mm into 10 equal parts 0.1
1 Divide 19 mm into 20 equal parts 0,05
1 Divide 39 mm into 20 equal parts 0,05
1 Divide 49 mm into 50 equal parts 0,02 Figure 5

Examples of vernier scales with vernier intervals of 0,1 mm and 0,02 mm are shown in Figures 4 and 5.

3 I
. Ll b
[TTTTTTRIT
Key 0 ) 10
1 main scale
2  vernier scale 2

NOTE The actual reading in this figure is 30,0 mm.

Figure 4 — 0,1 vernier scale of length 9 mm

Key
1 main scale
2  vernier scale

NOTE The actual reading in this figure is 30,00 mm.

Figure 5 — 0,02 vernier sc‘ale of length 49 mm
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4.3.2.4 Scale surface

For common types of scale surfaces, see Figures 6 and 7.

12

q main scale

2 vernier scale
3 beam 3\ [‘"
4  slider

The height difference between the edges of the vernier scale surface and the main scale surface should be as
small as practical.

Figure 6 — Standard slider with vernier scale

1 3
1 main scale
5 N

vernier scale

4  slider P TV

2 L
\

The main scale surface and vernier scale surface shall be nominally at the same level and the distance
between the main scale and the vernier scale should be as small as practical.

Figure 7 — Slider with vernier scale for readings without parallax error

4.3.2.5 Main scale and circular scale

The main scale is located on the beam and the circular scale is located on the slider. The circular scale shall
be graduated in scale intervals. The scale interval and its unit shall be labelled.

Key
1 main scale

2 circular scale

NOTE The actual reading in this figure is 41,55 mm.

Figure 8 — Example of analogue indicating device with circular scale

4.3.3 Digital indicating devices

o E B naemm

1 electronic main scalé
. 2 digital display

Figure 9 — Example of digital indicating device with digital display
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Callipers with a digital display may also be capable of data transfer. In this case, the manufacturer shall
describe the data output protocol (interface) in sufficient detail.

4.3.4 Protection for field use

Manufacturers shall express clearly which type of water and dust protection is provided (IP code according to
IEC 60529), and whether electromagnetic field protection is given or not.

4.4 Measuring faces

Measuring faces shall consist of wear-resistant material of suitable surface finish. They shall not be
sharp-edged.

5 Metrological characteristics

5.1 General
Callipers with a vernier scale have a fixed zero point.

Adjustable callipers with a digital display shall be able to be set to zero in any position within the measuring
range; adjustable callipers with a circular scale shall be able to be set to zero within the range of the scale.

The metrological characteristics of this part of ISO 13385 apply when the faces for external measurements are
pressed against each other for zero setting.

NOTE Requirements for straightness, flatness and parallelism of the measuring faces are not given separately.

5.2 Effect of slider locking

If the slider is clamped (i.e. the slider is equipped with a locking screw or a clamping device), the dimension
which is set shall not change and the indication shall fulfil the following conditions.

— Callipers with analogue indication: the indication shall not change.

— Callipers with digital indication: the indicated value shall not change by more than the last significant digit
of the indication.

When the slider is locked, the digital display shall not change by more than one digital step.
5.3 Maximum permissible error of indication (limited by MPE)

5.3.1 General

The error-of-indication characteristics apply to any indications based on the zero setting stated in 5.1. These
characteristics apply independently of the measuring range of the calliper. The error of indication shall not be
greater than the maximum permissible erro[(MPE).

NOTE The limits of permissible error cannot be smaller than the digital step or the scale interval.

5.3.2 Partial surface contact error, E (limited by Eypg)

This is the error of indication when a partial measuring face contact (3.2.2) is employed. For an example,
see A2.2.
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5.3.3 Repeatability of partial surface contact error, R (limited by Rypg)

This is the closeness of agreement between the results of successive measurements of the same measurand

carried out at any position on the jaws under the same conditions of measurement. For an example, see A.2.6.
The manufacturer shall express the manner in which the repeatability is assessed and reported.

5.3.4 Scale shift error, § (limited by Sypg)

This is the error of indication when using measuring faces other than the measuring faces for external
measurement provided that a full contact of the measuring faces is given. For an example, see A2.3.

NOTE Scale shift includes error of form of the measuring faces for depth measuring and change of the direction of
measuring force.

5.3.5 Line contact error, L (limited by Lypg)

This is the error of indication when a measuring face line contact (3.2.3) is employed. For an example,
see A.2.4.

NOTE Line contact error is especially important for used callipers.

5.3.6 Full surface contact error, J (limited by Jypg)

This is the error of indication when a full measuring face contact (3.2.1) is employed. For an example,
see A.2.5.

NOTE The full surface contact error is a potential measure of the effect of the form deviation of both measuring faces.

5.3.7 Effect (error) due to crossed knife-edge distance, K (limited by Kypg)

This is the error of indication when the measurement is performed by using the crossed knife-edge jaws
perpendicular to the length of jaws in a small cylindrical hole. For an example, see A.2.7.

5.4 MPE and MPL for a number of metrological characteristics

The maximum permissible error (MPE) is the extreme value of an error of a metrological characteristic
permitted by the specification.
L]

The maximum permissible limit (MPL) is the extreme value of a metrological characteristic permitted by the
specification.

The manufacturer shall specify the MPE and MPL information for the calliper metrological characteristics listed
in Figure 10. Unless otherwise specified by the manufacturer, the MPE/MPL values shall comply at any
position within the measuring range and at any orientation of the calliper.

According to 1SO 14978:2006, 7.5.1, MPEs shall be given as a continuous function (e.g. straight lines
connecting given points); see 1SO 14978:2006, 7.5.3, for the model. Figure 10 provides an example
specification sheet for individual dimensions.

6 Indication in product documentation and data sheets
The indications shown in Table 3 are allowed for use in product documentation, drawings, data sheets, elc. as

these alternatives reduce the amount of small text in subscripts to allow for improved visibility and clarity. An
example data sheet is shown in Annex E.
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in product documentation, drawings, data sheets, etc.
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Symbol used in this document Corresponding indication
Enpe MPE
Rupe MPE
SmPE MPEg
Lyre MPE;
P MPE,
Kype MPEg

Nominal value

Maximum permissible error of indication

Measuring force, scale interval or digital step

MPE

mm

pm

50

100

150

200

300

400

600

800

1000

1400

1 600

2 000

MPES s pm
V12 R pum
MPE}) seommmsamssessmans pm
5 = pm
MPEg oo pm
Scale interval .. mm
Digital step .coccevvevverennn. mm

Maximum measuring force?®

@ Maximum force under which the MPEs apply; see also Annex B.

Figure 10 — Example of specification sheet for metrological characteristics

7 Proof of conformance with specifications

7.1 General

To prove conformance and non-conformance with specifications, apply I1SO 14253-1. Uncertainty evaluation
shall be performed according to ISO 14253-2 and ISO/IEC Guide 98-3.

7.2 Measurement standards for the calibration of metrological characteristics

Measurement standards shall be used in accordance with the applicable ISO standards.

Downloaded from BIS Intranet, New Delhi: 56537: 2019-04-30 09:54:16



IS 16491 (Part 1) : 2016
ISO 13385-1 : 2011

8 Marking

Callipers shall be marked with’ serialized alphanumerical identification. For the calliper shown in Figure 2, the
value of the width, /., shall be indicated on the jaw for internal measurements.

Any marking shall be easy to read and permanent and shall be placed on the surface of the calliper in a place
that will not impair the metrological quality of the equipment.

10
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Annex A
(informative)

Error tests

A.1 Test methods
The methods should evaluate the performance of the calliper throughout its measuring range.
The methods described below do not purport to be the only valid test methods, but their use is recommended.

A calibration curve provides the simplest means of evaluating the performance of the calliper under test (see
ISO 14978).

A.2 Error of indication

A.2.1 General

The errar of indication may be tested with suitable instruments or measurement standards with an appropriate
uncertainty, for example with gauge blocks according to ISO 3650, step blocks or setting ring gauges.

A.2.2 Partial surface contact error, £ (limited by E\;pg)

The partial surface contact error may be tested by measuring a measurement standard with small faces,
e.g. gauge blocks, at different positions along the jaws, at any position within the measuring range (see
Figure A.1). The difference between the indicated reading and the calibrated value of the measurement
standard shall not exceed the MPEs specified according to 1ISO 14978:2006, 7.5.3, or given in the data sheet.

NOTE 1 The partial surface contact error depends on the usage of the calliper, e.g. the measuring position within the
measuring range, the measuring range (deflection of the beam), the clearance between the slider and the beam and the
length of the jaws.

.
NOTE 2  Parallelism and form deviation of the measuring surface of the jaws as well as scale errors are included.

gp___ . _a@p

0 1 2 3 [ S 6 ¥ 8 2 10 N 12 13 14 1f 6 17 18 19 20 cm B}
|
It

|m|‘|m—Mﬂnﬁnﬂﬁﬁ*ﬁﬁﬁ\|\|\|\|l|nl'mrl!m‘Hul\m‘vml“{mr!mr Mmhm Wmmmmml_

¢ 1 23456718910 01 23456783910
==

1
|
|
i

Key
F maximum measuring force

Figure A.1 — Test arrangement for partial surface contact error
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A.2.3 Repeatability of partial surface contact error, R (limited by Rypg)

The repeatability of partial. surface contact error may be tested by measuring a measurement standard,
e.g. gauge blocks, at any position on the measuring faces of the jaws and for any size (position within the
measuring range). The repeatability evaluated according to ISO 14978 shall not exceed the MPE given in the
data sheet.

A.2.4 Scale shift error, S (limited by Sypg)

The scale shift error may be tested by measuring a gauge block of, for example, 25 mm with the measuring
faces for external measurement, then using a setting ring gauge of the same size with the measuring faces for
internal measurement. The variation over two or more readings shall not exceed the MPE defined according
to 1ISO 14978:2006, 7.5.3, or that given in the data sheet. This does not remove parallelism, which falls under
a separate characteristic.

For a calliper with crossed knife edges, this test method may be performed by using a gauge block and a
setting ring gauge of 10 mm.

To test the scale shift error, it is important to use a measurement standard, e.g. a gauge block and a setting
ring gauge of the same size.

NOTE 1 The same test method may be used for testing the scale shift error between measuring faces for external
measurements and the depth measuring rod.

NOTE 2  The diameter of the setting ring gauge for testing callipers with crossed knife edges shall not be less than
5 mm (see Figure A.3).

NOTE 3  Itis not necessary to test the scale shift error in more than one position within the measuring range.

A.2.5 Line contact error, L (limited by Ly;pg)

The line contact error may be tested by measuring a cylindrical measurement standard, e.g. cylindrical
measuring pins, of a small diameter (approximately 10 mm) at different positions along the jaws,
perpendicular to the plane of jaws (see Figure A.2). The variation among two or more readings shall not
exceed the MPEs given in the data sheet.

NOTE 1 The test of the line contact error is important for the detection of worn measuring faces of used callipers.

NOTE2 Itis not necessary to test the line contact error at more than one position within the measuring range.

L 0,02 mm ;
3 L 5

(l) 1 2 6 7 8 9 M 1 12 13 % 15 16 17 18 19 20 cm ?
puliny - - - |
B 1.2 3 &5 -6 ¥ 8.9 0]

N gl

F

s *

Figure A.2 — Test arrangement for line contact error
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A.2.6 Full surface contact error, J/ (limited by Jypg)

The full contact error may be tested by measuring a measurement standard, e.g. gauge blocks, which covers
the whole measuring surface of the jaws. The variation over two or more readings shall not exceed the MPEs
given in the data sheet.

NOTE The full contact error is independent of the measuring range. It is sufficient to test the full contact error in one
position within the measuring range.

A.2.7 Error due to crossed knife-edge distance, K (limited by Kypg)

The effect of the crossed knife-edge distance shall be tested by measuring a setting ring gauge not greater
than 5 mm (the manufacturer shall state the size used in the test). The effect depends on the clearance
between the measuring faces and the thickness of the knife-edge faces (see Figure A.3). The error of
indication of the readings shall not exceed the MPEs given in the data sheet.

[a

din

dDV

Key
lg clearance
I thickness of the knife-edge faces
dy, indicated size
dg, overall size
-

Figure A.3 — Error due to crossed knife edges in small holes
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Annex B
(informative)

Advice on application

The calliper does not adhere to the conditions prescribed in the Abbe Principle. There is a tilt in the slider
caused by the clearance fit between slider and beam as well as by the pressure of the movable measuring
face against the part to be measured. This results in angular deviations that influence the measuring value
and the error of indication. To reduce this influence, the workpiece should contact the measuring faces of the
calliper as close as possible to the beam.

Temperature and deformation factors have a length-oriented influence. As a result, the smallest possible
uncertainty of measurement is larger than the resolution of the measuring instrument. This has to be taken
into consideration when evaluating the measured result. There are additional factors that contribute to the
measuring uncertainty. For more details, see ISO 14253-2.

In the case of digital indications, pay attention to environmental factors, e.g. magnetic fields, electrical fields,
dampness, etc., which could affect the functioning of the electronic components of the calliper.

14
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Annex C
(informative)

Examples of different types of callipers

Figures C.1 to C.4 show different types of callipers.

: = e
]

-

N

Figure C.1 — Type with an adjustable Figure C.2 — Basic type
measuring jaw

. L

. . —

Figure C.3 — Type with internal measuring jaws Figure C.4 — Type with half-round jaws
(crossed knife-edge faces)
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Annex D
(informative)

Examples of types of measurements

Figures D.1 to D.3 show different types of measurements.

1ot

Figure D.1 — External measurements

i
WL

Figure D.2 — Internal measurements

<] —_
A
s LLZP

IR

Figure D.3 — Step or depth measurements
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Annex E
(informative)

Data sheet (example)

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

Name of eqUIPMBIT e e B o v T e B S e R

Detfila CHATABIOIISHEE = coustuimesassvesse et sy B e g O s e b e G A S
(©:0: Stale |ayolt, ClamMPING QOVICE, ismuvimssysssms s s o e s Vo s Ve s e s s
fiNS-SHIUSIMENUABVICE,  sissssmemssoimmoussmsesis s b s s sbs v s 635303 i s S AT SRR RS S S s e
IPEEGEECHION; BICL). s e S A R SRS R S e

BEBBEGOIEEL = e s e s e s A R N A ey
POSSIDIE SUPPIBIS: e e e e

Delivery reqUIEBIMENTS: aeresssse s e S e K R b s N b SO s s
PAcBFAAGE (OPHOMANE = isssensoomesss s o s iyt i s vu e s a0 e S AR S 01

AAAtiBNAL TEGUIRBIMBILS. = 7 e oo i s 9 b B R 1 s s A A A AN
(e.g. inspection report, calibration certificate): ..o

The design and metrological characteristics refer to the International Standard ISO 13385

Design characteristics

Measuring range: s mm
Measuring jaws: lengthi&(ly) 7T v mm
gty 00 s mm
widthie (By) 0 e mm

Metrological characteristics

Scale interval/digital step: i mm
Repeatability (MPER) @ ciismsmvasimeis, um
MPE, ¢  acsensciseasees um, calibrated with a ring gauge of diameter .......... mm
Errors (MPE) of indication
Nominal value MPE; MPEg MPE, MPE,
mm pm pm Hm pm

] n 2| 14219 015 (RN TR P E—————

Department: .....coccciiiiniiiiis Person responsible: ..o

Date: coeeeeeeeee e
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Annex F
(informative)

Calibration of metrological characteristics

The methods shall evaluate the performance of the calliper within its measuring range.

The global calibration at each scale point or at each digital step over the measuring range will necessitate a
large number of readings. When it is considered that the intended use of the calliper does not warrant global
calibration, partial calibration or task-related calibration should be taken into consideration.

For the determination of the errors of indication, a suitable number of intervals are necessary. These intervals
are dependent on the scale interval or digital step and the measuring range used. Using these values,
calibration curves with a fixed zero can be recorded (see ISO 14978:2006, Figure 5).

The MPE function for the characteristics can also be defined according to Figure 10 in ISO 14978:2008, or
may be obtained from the specification sheet.

It is possible to perform a modified global calibration by using a suitable sampling technique, but this will result
in an increase in the uncertainty of measurement.
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Annex G
' (informative)

Relation to the GPS matrix model

G.1 General

For full details on the GPS matrix model, see ISO/TR 14638.

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 1SO 14253-1 apply to specifications made in accordance with this document
unless otherwise indicated.

G.2 Information about this International Standard and its use
This part of ISO 13385 provides the most important design and metrological characteristics of callipers with
vernier scale, circular scale (dial), and digital indication.

G.3 Position in the GPS matrix model

This part of 1ISO 13385 is a general GPS standard that influences chain link 5 of the chains of standards on
size and distance in the general GPS matrix, as graphically illustrated in Figure G.1.

[ Global GPS standards B
General GPS standards
Chain link number 1 2 3 4 6
Size
. Distance
Radius
Angle

Form of a line independent of datum
Form of a line dependent on datum

Fundamental Form of a surface independent of datum
GPS Form of a surface dependent on datum
standards : :
Orientation
Location

Circular run-out

Total run-out
Datums.

Roughness profile
Waviness profile
Primary profile
Surface imperfections
Edges

Figure G.1 — Position in the GPS matrix model
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G.4 Related International Standards

The related International Standards are those of the chains of standards indicated in Figure G.1.
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NATIONAL ANNEX A
( National Foreword')
A-1 BIS CERTIFICATION MARKING

Calipers may also be marked with the Standard Mark.

A-1.1 The use of the Standard Mark is governed by the provisions of the Bureau of Indian
Standards Act, 1986 and the Rules and Regulations made thereunder. The details of conditions
under which the licence for the use of the Standard Mark may be granted to manufacturers or
producers may be obtained from the Bureau of Indian Standards.
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(Continued from second cover)

International Standard

ISO 14253-2: 2011 Geometrical
product specifications (GPS) —
Inspection by measurement of
workpieces and measuring
equipment — Part 2: Guidance for
the estimation of uncertainty in GPS
measurement, in calibration of
measuring equipment and in product
verification

IEC 60529 : 2001 Degrees of

protection provided by enclosures
(IP Code)

Corresponding Indian Standard

IS 15371 (Part 2) : 2007 Geometrical
product specifications (GPS) —
Inspection by measurement of
workpieces and measuring
equipment : Part 2 Guide to the
estimation of uncertainty in GPS
measurement, in calibration of
measuring equipment and in product
verification

IS/IEC 60529 : 2001 Degrees of

protection provided by enclosures
(IP Code)

Degree of Equivalence

Identical with
1SO/TS 14253-2 : 1999

Identical

The technical committee has reviewed the provisions of the following International Standards referred
in this adopted standard and has decided that they are acceptable for use in conjunction with this

standard:

InternationalStandard
1SO 14978 : 2006

Title

requirements for GPS measuring equipment

ISO/IEC Guide 98 -3

uncertainty in measurement (GUM: 1995)

ISO/IEC Guide 99

associated terms (VIM)

Annexes A, B, C, D, E, F and G of this standard are for information only.

Geometrical product specifications (GPS) — General concepts and
Uncertainty of measurement — Part 3: Guide to the expression of

International vocabulary of metrology — Basic and general concepts and

For the purpose of deciding whether a particular requirement of this standard is complied with, the
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in
accordance with 1S 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of
significant places retained in the rounded off value should be the same as that of the specified value

in this standard.
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