1SO 3611-1978 (E)

INTERNATIONAL STANDARD § €383 3611

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION -MEXIAYHAPOJIHASI OPTAHHU3ALMUA IO CTAHIAPTH3ALIMY - ORGANISATION INTERNATIONALE DE NORMALISATION

Micrometer callipers for external measurement

Micrométres d’extérieur

First edition — 1978-02-01

UDC 531.714 Ref. No. 1SO 3611-1978 (E)

Descriptors : micrometers, equipment specifications, marking, errors, instructions, parallelism, flatness, quality control.

Price based on 6 pages


https://standardsiso.com/api/?name=fa6f945ccc0cd7050ddee3d262fa3c7b

FOREWORD

ISO (the Internjtional Organization for Standardization) is a worldwide federation
of national stapdards institutes (ISO member bodies). The work of developing
International Sfandards is carried out through ISO technical committees. Every
member body ipterested in a subject for which a technical committee has been set
up has the rightl to be represented on that committee. International organizations,
governmental arld non-governmental, in liaison with ISO, also take part in the work.

Draft Internatignal Standards adopted by the technical committees are circulated
to the membef bodies for approval before their acceptance as Internationa)
Standards by th¢ ISO Council.

International Stgndard ISO 3611 was developed by Technical Committee 1SQ/TC 3,
Limits and fits, gnd was circulated to the member bodies in December 1974\

It has been apprpved by the member bodies of the following countrjes :

Australia Hungary Romania

Austria India South Africa, Rep. of
Belgium Italy Sweden

Bulgaria Japan Switzerland
Czechosloyakia Korea, Dem P. Rep. of Turkey

Finland Netherlands United Kingdom
France New Zealand

Germany Poland

The member bgdies of the following countries expressed disapproval of the
document on teg¢hnical grounds -

Canada
U.S.A.
U.S.S.R.

© International Organization for Standardization, 1978 e

Printed in Switzerland


https://standardsiso.com/api/?name=fa6f945ccc0cd7050ddee3d262fa3c7b

INTERNATIONAL STANDARD

I1SO 3611-1978 (E)

Micrometer callipers for external measurement

1 SCOPH AND FIELD OFAPPLICATION

This Intefnational Standard specifies the most important
dimensional, functional and quality characteristics of
micrometér callipers for external measurement. Infor-
mation cqncerning values for the error of measurement at
any point|in the measuring range and recommendations for
using the |instruments and testing their accuracy are given
in annexes.

This Inte
ped with
maximum
500 mm,
ing faces.

national Standard applies to micrometers equip-
a screw having a lead of 0,5 or 1 mm, having a

range of 25 mm covering capacities up to
hnd having non-removable anvils with flat measur-

NOTE — Tlhis International Standard does not apply to digital
reading micrometers but may be used for indicating desirable
requiremenits for such micrometers where appropriate.

2 REFERENCE

ISO/R 1938, /SO system of limits and fits
pection of plain workpieces.

3 NOMENCLATURE-AND DEFINITIONS

3.1 For the nomenclature for micromet
figure 1.

3.2 error ofvmeasurement: The algebr
betweenthe indicated value and the try
guantity)measured.

— Part Il : Ins-

br callipers, see

hical difference
e value of the

3.3" deviation of traverse of the micromIer screw : The

maximum difference between the ordina
for the deviation of the readings obta
complete traverse of the screw.

s of the curve
ned along the

Insulating plates

NOTE — The illustration is diagrammatic only and is not intended to show details of design.

FIGURE 1 — Nomenclature for a micrometer calliper for external measurement
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4 SPECIFICATION
4.1 Design features

4.1.1 Frame

The frame shall be so shaped as to permit the measurement
of a cylinder of diameter equal to the maximum capacity
of the micrometer calliper. The stiffness of the frame shall
be such that a force equal to the force of the ratchet or
friction drive applied between the measuring faces does not
alter the distanpe between them by more than the amount
given in table 1. When no ratchet or friction drive is fitted,
the force applied shall be 10 N.

The frame shal| be of a suitable material; steel or malleable
cast iron is conmonly used. It is recommended that heat-

insulating plat
micrometers.

4.1.2 Spindle

The screw shal
thread shall be

There shall be
screw throughd
portion of the

be fitted to the frame, especially on large

bnd anvil

have a lead of 0,5 or 1 mm and the screw
h good fit in the nut.

full engagement of the nut and spindle
ut the range of travel. The front parallel
spindle shall be a good free-turning fit in

its bush but without perceptible shake.

The spindle an
hardness numb|
hardened high

not less than g
carbide or oth¢
slightly chamfe

4.1.3 Spindle

d anvil shall be of stainless steel having a
er of not less than 530 HV or shall be of
prade tool steel having a hardness number of
70 HV. They may be tipped with tungsten
r suitable hard material. Sharp edges shall be
ed (approximately 0,1 mm).

blamp

effectively loc

s the spindle without altering the distance

If a spindle clajnp is fitted, the design.shall be such that it

between the m

4.1.4 Friction

The spindle m3
When such a d

asuring faces by mote than 2 um.

or ratchet drive

y be fitted"with a friction or ratchet drive.
ive js fitted, the force exerted by the drive

between the measuring faces shall lie between 5 and 15 N
unless otherwise required by the user.

NOTE — Whatever the force employed, it should remain substan-
tially the same throughout the traverse of the instrument.

4.1.5 Thimble

The thimble shall be graduated with 50 or 100 divisions,
according to whether the pitch of the micrometer screw is
0,5 or 1 mm, each representing 0,01 mm. The graduation
lines shall be cleanly cut.

The centre distance between the graduation lings shall be
not less than 0,8 mm.

The thickness of the graduation lines\shall normally lie
between 0,08 and 0,2 mm but the ‘maximum| thickness
may be up to 0,25 mm when the_centre distancp between
the lines is greater than 1 mm. A variation in ling thickness
of 0,03 mm is permissible.

If the thimble is bevelled, the angle of the bevpl shall be
between 10° and 20

The distance from the barrel to the graduated fpce of the
thimble shall not exceed 0,4 mm (see figure 2).

4.1.6 ~Barrel

Thelthickness of the fiducial line on the barrel shall be the
safie as that of the graduation lines on the thjmble and
shall be subject to the same permissible variatiof in thick-
ness of 0,03 mm.

4.1.7 Adjustments

4.1.7.1 Each micrometer calliper shall be proyided with
means for adjusting the zero setting.

4.1.7.2 Each micrometer calliper shall be proyided with
means for compensating for wear between screw and nut.

4.1.8 Marking

Each micrometer calliper shall have legibly and germanent-
ly marked upon it the division value, the measyring capa-
city and the manufacturer’s name or trade mark.

0,4 mm max.

| WSS /////////

Thimble

T T

Barrel

FIGURE 2 — Distance from barrel to graduated face of thimble
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5 ACCURACY

5.1 General

The deviations and tolerances specified below and in tables
1 and 2 apply to measurements made at the standard refer-
ence temperature of 20 °C.

1SO 3611-1978 (E)

The tolerances are based on the following formula :

A
24+ —
50
where A is the lower limit (i.e. zero setting) of the measur-

ing range, in millimetres.
TABLE 1 — Permissible flexure of frame subject to a force

of 10 N, and tolerances on the zero setting and on parallelism
of measuring faces

.. Tolerance
5.2 Deviations and tolerances AL .
RG P tssible fl on parallel-
1. ] ] range of ermissible flexure Tolerance on ism of
The devigtion of traverse of the micrometer spindle over micrometer of frame zero seftting|f X
a range of] 25 mm shall not exceed 3 um. m"fzsc"e's'"“
The tolefances f on the zero setting shall be as given in mm um um um
table 1; thiey are based on the following formula :
Oto 25 2 + 2 2
PR 2+A) 25t0 50 2 £ 2 2
50 50to 75 3 + 3 3
where A [s the lower limit (i.e. zero setting) of the measur- 75 to 100 3 t 3 3
ing range,|in millimetres. 100 to 125 4 + 4 4
125 to 150 5 + 4 4
150 to 175 6 + 5 5
5.3 Errof of measurement 175 10200 6 + 5 5
Informatipn concerning the maximum error of measure- 200 to 225 7 + 6 6
ment to He expected from instruments complying with this 225 to 250 8 + 6 6
Internatignal Standard is given in annex A. 250 to 275 8 £ 7 7
275 to 300 9 + 7 7
" - 300 to 325 10 + 8 8
54 Measuring faces 325 to 350 10 £ 8 8
The measliring faces shall be lapped and each face shall be 350 to 375 1 + 9 9
flat to within 1 um. 375 to 400 12 + 9 9
When subjected to a measuring force of 10 N, the faces of 400 to 425 12 +10 10
micrometeérs not fitted with a friction or ratchet drive shall 425 to 450 13 +10 10
be paralle] to within the amounts given in table 1; when a 450 to 475 14 +11 1
friction o} ratchet drive is fitted,)the measuring force that 475 to 500 15 £ 11 1
it exerts shall be used (see 4.1:1).
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As stated in ISO/R 1938, any measuring instrument has its inherent error, independent of the part to be measured and of
external conditions of measurement. To enable the user to select the type of instrument most suitable for his purpose and
set his inspection limits to ensure that the design limits are respected as far as possible without encroaching too far on the
manufacturing tolerances, it is recommended that the manufacturers of measuring instruments should indicate

measuring unce
which are given

Iciernt v
the application d

ISO/R 1938 inc

It is suff

tainty of those instruments and this is expressed in terms of the “’standard deviation S,", full
n ISO/R 1938.

b say here that the numerical vaiues given for this uncertainty are statistical vaiues in that they are|
f a formula to tests on a complete batch of instruments and apply only to the instruments as suppli

udes a table giving the maximum values of S, that can be regarded as acceptablé for instruments

to check workpjieces manufactured to tolerances from IT3 to IT16. The values in table 2 can(thgrefore be comp

those in ISO/R
suitable for che
described above
to this Internati

where
F is the erro
A s the low

It should be not

1938 so that the user can decide whether the micrometer callipers covered by'‘this International Sta
Cking products made to the 1SO grade of tolerance concerned. They ared‘statistical’’ values in

and represent the error of measurement F at any point in the measuring-range of micrometers co
nal Standard, when checked with a measuring force of 10 N, and are/based on the following formul

A
50

I of measurement at any point in the measuring range;
br limit (i.e. zero setting) of the measuring range in\millimetres.

d that £ may be positive or negative.
TABLE-2 — Values of Fnax

the likely
details of

based on
d.

intended
hred with
hdard are
the sense
nforming
h

Measuring ‘tange of £
micrometer max
mm um
Oto 25 4
25to 50 4
50to 75 5
75 to 100 5
100 to 125 6
125 to 150 6
150 to 175 7
175 to 200 7
200 to 225 8
225 to 250 8
250 to 275 9
275 to 300 9
300 to 325 10
325 to 350 10
350 to 375 1
375 to 400 1
400 to 425 12
425 to 450 12
450 to 475 13
475 to 500 13
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