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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

described il
different ty
editorial ru

Attention i
patent righ
any patent |
on the ISO 1

Any trade 1
constitute g

For an exp
assessment
principles i
foreword.ht

This docu

e
specificatigls and verification.

Alist of all §

This docum
were dealt y

This docum

1 the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fo

les of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may’be' the subje
s. ISO shall not be held responsible for identifying any or all such patent'rights. Deta
ights identified during the development of the document will be in the Introduction an|
st of patent declarations received (see www.iso.org/patents).

ame used in this document is information given for the convehience of users and doe
n endorsement.

lanation on the meaning of ISO specific terms and:expressions related to confor
as well as information about ISO’s adherence to¢the World Trade Organization (W
h the Technical Barriers to Trade (TBT) see the following URL: http:///www.iso.org
ml.

nt was prepared by Technical Committee SO/ TC 213, Dimensional and geometrical prg

parts in the ISO 1938 series can be fetind on the ISO website.

ent does not include requirements for setting plug gauges and setting ring gauges, w
wvith in ISO/R 1938:1971, 3.9.4.

ent covers the conceptsand principles developed in ISO 14978.

are
- the

pes of ISO documents should be noted. This document was drafted in accordanee with the

ct of
Is of
d/or

b not

mity
/'TO)
iso/

duct

hich

© IS0 2017 - All rights res

erved


http://www.iso.org/directives
http://www.iso.org/patents
http://
http://www.iso.org/iso/foreword.html
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=0adc7ffcb9b9c0535ad557c1524c62bf

IS0 1938-2:2017(E)

Introduction

This document is a Geometrical Product Specification (GPS) standard and is to be regarded as a general
GPS standard (see ISO 14638). It influences links F and G of the size chain of standards in the general
GPS matrix. For more detailed information on the relation of this document to other standards and the
GPS matrix model, see Annex B.

The ISO/GPS Matrix model 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
docyrmernt, uniess otherwise indicated:

The [terms and concepts used in this document (compared to ISO/R 1938:1971) have been changed
according to needs and terminology in the other GPS standards.

This| document deals with reference disk gauges. The use of reference disk,gauges is explained in
Anngx A.

NOTE The content of Table 2 uses the modifiers given in ISO 14405-1 andIS0'1101.

© IS0 2017 - All rights reserved v
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Geometrical product specifications (GPS) — Dimensional
measuring equipment —

Part 2:
Reference disk gauges

1 Bcope

Thig document specifies the most important metrological and design charactekistics af reference
disk|gauges.

This|document covers linear sizes of the gauge up to 500 mm.

2 Normative references

The [following documents are referred to in the text in such@jway that some or all of their content
condtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO P86-1, Geometrical product specifications (GPS) <~480 code system for tolerances on linear sizes —
Part|1: Basis of tolerances, deviations and fits

ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Toleranges of form,
orieftation, location and run-out

IS0 1938-1:2015, Geometrical product spécifications (GPS) — Dimensional measuring equipment — Part 1:
Plain limit gauges of linear size

ISO 14405-1, Geometrical produetspecifications (GPS) — Dimensional tolerancing — Part 1: Ljnear sizes

ISO [17450-2, Geometrical product specifications (GPS) — General concepts — Part 2: Basic tenets,
specifications, operators, Uncertainties and ambiguities

ISO/IEC Guide 98-3‘Uricertainty of measurement — Part 3: Guide to the expression of uncertainty in
meafurement (GUM:1995)

ISO/JEC Guide99, International vocabulary of metrology — Basic and general concepts and associated
terms (VIMY)

3 ot o o d Jd o2 28 0 o
AICIT 111D dilIu UTCIIIIITiIvIiio

For the purposes of this document, the terms and definitions given in ISO 286-1, SO 1938-1, ISO 14405-1,
[SO 17450-2, ISO/IEC Guide 98-3 and ISO/IEC Guide 99 and the following apply.

[SO and [EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

31
reference disk gauge
gauge designed and intended to determine the working size of a gap gauge

© IS0 2017 - All rights reserved 1
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3.2
unloaded s
UsS

ize

<of a gap gauge> perpendicular distance between the gauging faces of a gap gauge when the measuring
force is zero

3.3

working size

WS

<of a gap gauge> diameter of a disk over which the gap gauge just passes in a vertical direction under
the working load marked on it, or, if this is not indicated, under its own weight

4 Symbq

For the pu
Table 1 app|

ly.

bls and abbreviated terms

'poses of this document, the symbols and abbreviated terms given in IS0¥1938-1

Table 1 — Symbols and abbreviated terms

and

Symbol
abbreviat

s and
pd terms

Description

Hy

tolerance on the size characteristic, S, of a reference‘disk gauge

ref. G

D-M reference disk gauge for a new state GO gap gauge

ref. G

D-U reference disk gauge for a wear limits state GO.gap gauge

ref.N

GO reference disk gauge for a NO GO gap gauge

US§

unloaded size (of a gap gauge)

w

working size (of a gap gauge)

5 Desigl
For the pur

Reference d
cylindrical

6 Metrological charaeteristics

The most i
measuring
disk gauge,

n characteristics
boses of this document, the design characteristics for gauges given in ISO 1938-1 apply.

isk gauges can be made as fiull form cylindrical plug gauges (gauge type A) or as segms
bar gauges (gauge type B).

mportant métrological characteristics are the size S and the form characteristics o
feature of the reference disk gauge. To define the metrological characteristic on a refer

This docu

efitydescribes potential metrological characteristics available on reference disk gauges
final decis?mmm

the mddifiers defined in ISO 14405-1 and the symbols defined in ISO 1101 shall be used.

bntal

" the
ence

The

Table 2 gives potential metrological characteristics for reference disk gauges, but also complementary
design characteristics as defined in Clause 5. Depending on the need of the user, a set of these
metrological characteristics shall be defined; by default, the two point size, S, of the gauge limit and the
form deviation are required.
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Table 2 — List of design and metrological characteristics for reference disk gauges

i Complen_1entary Metrological
Description design .
. . characteristics

characteristics

Full form cylindrical plug gauge — Gauge type A

e
~_ P
N

+——=F & e
Segmental cylindrical bar gauge — Gauge type B

; B F].
7 AF

¢S

[DLF]

LG

A
\

¢S (GX) (T

-+ — = ¢S [GN) CT
LG ¢S(IP) (Ta
I B HF ] .

I Ol ]
| +—EF

¢S

G

g
-¢ |

a Depfault metrological characteristics tobeconsidered.
i Cylindricity (form) tolerance value (see ISO 1101).

@@ Maximum inscribed (seeidSO 14405-1).
@
a

(
q

Minimum circumscribed (see ISO 14405-1).

—

Common tolerance (see ISO 14405-1).
Combinedzone (see [SO 1101).

N
P)  Two point size (se€ 1SO 14405-1).
T
7

7 Maximum permissible limits on metrological characteristics

1ti ftol limits f £ disk i lati t ki tol imi
The aslirions o olerance liMmMmilire rorretference 1S gﬂllgﬂc i relarion TaM Y.V alal p]ﬂf‘ﬂ oleran e llmlts are

shown in Figure 1.
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Tollerance on Nominal size less than Nominal size greater
warkpiece or equal to 180 mm than 180 mm
Key
1 ref GO-M
2 ref. GO-U
3  ref. NO GO
Figure 1 — MPL size position for reference disk gauges
The value for Hp (see Figure 1) is specific for reference disk gauges. It is based on workpiece toler
grade and workpiece feature size and shall be taken from Table 3.
The value of z1, a1 and y1 (see Figure 1Yis specific for each workpiece tolerance grade and size and
be taken fr¢m ISO 1938-1:2015, Tables 7 to 11.
The requirgment on the size, S;7of the gauge element shall be in accordance with the following g
tolerances for new and weay limits state (see Figure 1).
a) For ardference disk-gauge for a new state GO gap gauge:
1) for|the upper specification limit: USLy, ref. Go-M = USLuy, ref. Go-M = USLw - 21 + Hp/2;
2) for[thelower specification limit: LSLym, ref. Go-M = LSLy, ref. Go-M = USLw - z1 — Hp/2.
b) For areference disk gauge for a wear limits state GO gap gauge:
1) for the upper specification limit: USLw, ref. Go-u = USLuy, ref. Go-u = USLw + y1 - a1 + Hp/2;
2) for the lower specification limit: LSLy, ref. Go-U = LSLuy, ref. go-u = USLw + y1 - a1 - Hp/2.
c) Forareference disk gauge for a NO GO gap gauge:
1) for the upper specification limit: USLy, ref. N0 Go = USLy, ref. N0 o = LSLw + a1 + Hp/2;
2) for the lower specification limit: LSLym, ref. No Go = LSLu, ref. No Go = LSLw + @1 - Hp/2.
4 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=0adc7ffcb9b9c0535ad557c1524c62bf

ISO 1938-

2:2017(E)

Table 3 — Values of Hp and F for calculation of MPL of reference disk gauges in standard

tolerance grades according to ISO 286-1

Workpiece standard tolerance grades

IT6 and IT7 IT8to IT12 IT13toIT18
Size Form Size Form Size Form
Hy 2xF Hy 2xF Hy 2xF
IT1 IT2 IT1 IT3 IT2

The form limit values are half the values given in column 2 x F.

When the tolerance of the dimension of a feature of size of a workpiece is given as a cqde according
to I§0 286-1:2010, Table 3 and ISO 1938-1:2015, Tables 7 to 11 can be used directly."When the size
toleffance is not given as an ISO code, the standard tolerance grade shall be definéd ds the standard
tolefance grade corresponding to the first tolerance interval, T, given in ISO 1938-1:2015, T:

lowdr than or equal to the tolerance interval of the workpiece in the same range-of nominal

When grades 6 to 8 are associated with the letter N (6N, 7N or 8N), then for the GO gap gau

reference disk gauges, the values y1 and a1 are equal to zero.

8 Marking

EacH reference disk gauge shall be legibly and permanently marked with the following:

— Fize tolerance of the workpiece given by

— the workpiece tolerance limits,

— the type of reference disk(gauge:

ref. GO-M
ref. GO-U

ref. NO GO
EXAMPLE 1

EXAMPLE 2

EXAMPEES

— by ISO code (nominal size value of theworkpiece with the symbol designating th
class according to ISO 286-1), or

— by the nominal size value of the workpiece, with the lower and upper deviation of thg

or with only the suitable deviation (lower or upper) depending on the gauge type (reg
GO-U or ref. NO GO);

forareference disk gauge for a new state GO gap gauge;

for a reference disk gauge for a wear limits state GO gap gauge;

for a reference disk gauge for a NO GO gap gauge;
20 g6 ref. GO-M

12,1 +0,15 ref. GO-U

— the serial number (alphanumerical);

— the manufacturer’s name or trademark.

les 7 to 11,
sizes.

be and their

e tolerance

workpiece,

f. GO-M, ref.

The marking shall not be on gauging surfaces and shall not affect the metrological characteristics of

the gauges.

© IS0 2017 - All rights reserved
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Annex A
(informative)

Material measure (reference) of the working size, WS, of a gap gauge

A.1 Interpretation of size

For gap gauges, H determines the limits of the value of the working size, WS, but not of the unloaded
size US. The working size of a gap gauge, however, is not defined with a zero measuring foree, ap for
other gauggs, because in use, a gap gauge may be regarded as a comparator which effects a transfer
measurement between a known dimension, e.g. a reference disk gauge and a workpiecé:

If gap gaugds are verified without applying the standardized measuring force, e.g. by.using a coordinate
measuring machine, then it is necessary to know the elastic deflection of the gauge body in order|that
the working size can be calculated by the measured unloaded size. The meastred size is the smdllest
distance offat least five measured lengths (four positions close to the cornérs and one at the centfe of
the gauging faces).

6 © IS0 2017 - All rights reserved
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[Fa]
A 2 g
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y A4
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USLy = MMLS | — 10,000
= v
] v S
y N 900 =4
A A
[Fg]
| 1 g
| 4 s
g_
0
g.
5
3
Y
LSLy, = LMLS - ! Y 9,985
m‘ A
"'N"“ § §
Key
Fef. GO-M 4 new state GO gap gauge
Fef. GO-U 5 NO GO gap gauge
Fef. NO'GO

Figure A.1 — MPL size position for gap gauges and reference disk gauges (example for the
workpiece dimension 10 h7)

The relationship between the workpiece specification and the MPL size position for gap gauges and
reference disk gauges is shown in Figure A.1 as example for the workpiece dimension 10 h7.

NOTE The relation between the tolerance H of the gap gauge and the tolerance Hp, of its reference disk gauge
is as follows.

© IS0 2017 - All rights reserved 7
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The difference between the limits of size given by H and by Hp represents a safety zone on both sides of Hp
to compensate for errors of measurement. H and Hy are therefore symmetrical (see Figure A.1). Therefore if,
according to the definition of working size, gap gauges lie outside the zone Hp but within the zone H, they are still
to be regarded as correct.

A.2 Use of reference disk gauges

There are two main methods which may be used as a reference of the working size of gap gauges.

The two methods are as follows:

a) Referer]
Fora G

The GO
M) in a
contact

The GO
gauge (|

The NO

ce disk gauge method
D gap gauge, two reference disk gauges are used.

gap gauge should pass over the reference disk gauge for a new state GO gap,gauge (ref
vertical direction, under the working load, after having been brought carefully to re
with the reference disk gauge and then released. Inertia forces are thus.avoided.

gap gauge should not pass over the reference disk gauge for a weat limits state GO
ref. GO-U) when this is applied in the same manner described above.

GO gap gauge should pass over the reference disk gauge for'a NO GO gap gauge (ref. NO

when this is applied in the same manner described above.

b) Referer

This m
gauge,

both G
gauge S
gauge a

The GO
disk ga
a vertid
with th

avoided.

The GO
disk ga
U) whe

The NO
disk ga
is appli

ce disk gauge and gauge block method

ethod uses a reference disk gauge with a diametersmaller than the working size of thd
1sed in conjunction with gauge blocks accordingto ISO 3650 grade 1 and is appropria
D and NO GO gap gauges. The sum of the sizés of the gauge block(s) and the reference
hall meet the size requirement of the gauge element of the corresponding reference
ccording to Clause 7.

gap gauge should pass over the‘¢ombined width of the gauge block(s) and the refer
1ige corresponding to the referenee disk gauge for a new state GO gap gauge (ref. GO-N

e gauge block(s) and the(reference disk gauge and then released. Inertia forces are

gap gauge should.fot pass over the combined width of the gauge block(s) and the refer
1ge correspondifg to the reference disk gauge for a wear limits state GO gap gauge (ref
h this is applied.in the same manner described above.

GO gap gayige should pass over the combined width of the gauge block(s) and the refer]
1ge corresponding to the reference disk gauge for a NO GO gap gauge (ref. NO GO) when|
bd it the same manner described above.

GO-
st in

gap

GO)

gap
fe to
disk
disk

ence
1) in

al direction, under the working load, after having been brought carefully to rest in coptact

thus

ence
GO-

ence
this

It is importantthat-thegaugingfacesof thegapgauge;thegauge block{sjand referencediskg
(depending on the method used) be carefully wiped clean before any measurements are performed. For
reference disk gauges, it is also recommended that they should be greased with a thin film of paraffin
jelly and then carefully wiped, without completely removing the paraffin jelly.

uge
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