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PREFACE

This standard was prepared by the Association’ s Committee on Metrology as part of
its program to provide standards for a comprehensive range of measuring instruments,
in the metric series. This standard supersedes both AS B80—1967, Dial Gauges for
Linear Measurement, and AS B166—1962, Dial Test Indicators (Lever Type) for
Linear Measurement, because those standards were essentially imperial-unit based and
the metric information was only supplementary. Inch series dial gauges and dial test
indicators are covered in Supplement No 1 * to this standard.

In preparing this standard, the committee noted that, whereas the information herein
was previously the subj ect of two standards, the requirements of those standards were
more or less parallel and it was therefore considered practical to combine all the
information in the one standard. This standard therefore contains all information
relevant to dial gauges and lever type dial test indicators with mechanical
magnification. It does not include comparators having electronic magnification with
stylus attachments which can perform the same metrological tasks.

The committee fully took into account the requirements of ISO/R463, Dial Gauges
Reading to 0.01 mm, 0.001 in and 0.0001 in, and also the draft ISO/TC 3/SC 3 N 12,
Dial Test Indicators . In addition the following standards of other countries were
considered:

JIS B7503 Dial Gauges Reading in 0.01 mm

JIS B7509 Dial Gauges Reading in 0.001 mm

DIN 878 Dial Gauges

BS 2795 Dial Test Indicators (Lever Type) for Linear Measurements
Part 1—Metric Units

BS 907 Dial Gauges for Linear Measurement

The assistance received from these sources is acknowledged.

The requirements of this standard are compatible with those of ISO/R463 for the
dimensions, design, materials and mechanical properties of dial gauges. The calibration
accuracies of these instruments are also the same as those in ISO/R463, but this
standard treats repeatabil ity and discrimination as two separate metrological properties,
whereas the clause dealing with repeatabil ity in ISO/R463 (Clause 2.2.1 ) brings
together, under a common accuracy requirement, two important and distinct
metrological properties which had previously been covered separately in Australian
standards.

The related ISO documentation for dial test indicators is sti ll in its early formative
stages and ISO/TC 3/SC 3 N 12 is the first ISO draft proposal for these instruments .
The committee concluded that it could be unwise to base an Australian standard on
these requirements and therefore took BS 2795, Part 1 , as the basis for Section 3 ;
hence the technical requirements are in complete agreement with that standard. These

* In course of preparati on.
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3 AS 2103—1978

requirements are also in agreement with those in ISO/TC 3/SC 3 N 12 except that the
accuracy and performance requirements are different both in principle and in detail.

This standard does not take into account dial gauges having a ‘back plunger’
movement. This type of gauge has previously been covered by Australian standards but
experience has shown that the requirements for it are not always compatible with those
for dial gauges that have the plunger movement parallel to the plane of the dial, and
accordingly they have been deleted.

This standard may require reference to the following Australian standards:

AS 1004 Surface Plates (Metric Units)

AS 1 721 General Purpose Metric S crew Threads

AS . . . . Glossary of Terms Used in Metrology*

* In course of preparation.
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5 AS 2103—1978

STAND ARD S ASSOC IATI ON OF AU STRALIA

Austral ian Standard Specification

for

DIAL GAUGES AND DIAL TEST IND ICATORS
(METRIC SERIES)

SECTION 1 . SCOPE AND GENERAL

1.1 SCOPE. This standard applies to dial gauges and dial test indicators for linear
measurement. It specifies requirements for the more important general dimensions,
finish, accuracy, scale graduations, marking and packaging, together with certain
design features necessary to ensure convenience in use and repeatabil ity of readings .

Notes on methods of testing the more important features of dial gauges and dial test
indicators are given in Appendices A and B, and notes on the care and use of these
instruments are given in Appendix C.

1.2 APPLICATION. The instruments shall comply with the requirements of this
Section 1 and with particular requirements of the following Sections, as appropriate:

Section 2—Dial Gauges

Section 3—Dial Test Indicators

1.3 NOMENCLATURE. For the purpose of this standard the nomenclature given in
Figs 1 .1 and 1 .2 shall apply.

1.4 TERMS AND DEFINITIONS. For the purpose of this standard the following
terms and definitions shall apply. For other terms and definitions reference should be
made to AS . . . .*

1.4.1 Dial gauge—a measuring instrument in which the displacements of a plunger
are transmitted by suitable mechanical means to a pointer which rotates in front of a
circular dial graduated in equal divisions over the whole of its circumference. It may
also be provided with a revolution counting device in which an auxiliary pointer
rotates in front of a scale which indicates the total number of revolutions of the main
pointer and also the linear displacement of the plunger.

1.4.2 Dial test indicator—a measuring instrument in which the displacements of a
stylus lever are transmitted by a suitable mechanical means to a pointer which rotates
in front of a circular dial graduated in equal divis ions over the whole of its
circumference. The stylus lever shall be capable of being displaced in either of two
opposite directions.

1.4.3 Scale mark—one of the marks constituting the scale.

* AS . . . . , Glossary of Terms Used in Metrology ( in course of preparation) .
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Fig. 1 .1 . N OM EN CLATUR E O F D IAL GA UG ES

Fig. 1 .2. N OM EN CLATUR E A ND CLAM PI NG DI ME NS IO NS
FOR D IAL TE ST IN DI CA TORS
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7 AS 2103—1978

1.4.4 Scale interval—the smallest value of the measured quantity which the scale is
graduated to indicate.

1.4.5 Scale division—a part of the scale which is delimited by two adj acent scale
marks.

1.4.6 Discrimination—a property of a measuring instrument which characterizes the
abili ty to respond to small changes of the quantity measured.

NOTE: This property wil l also include any hysteresis band of the instrument if the instrument is subjected
to a reversal of the directi on of movement of the plunger or stylus lever.

1.4.7 Hysteresis (of a measuring instrument)—that property of a measuring instrument
whereby it gives different indications, or responses, for the same value of the measured
quantity, according to whether that value has been reached by a continuously
increasing change, or by a continuously decreasing change, of that quantity.

1.4.8 Hysteresis band—for a particular value of the measured quantity, the value of
the difference between the indications, or responses, when the same value of the
measured quantity is reached on the one hand by increasing, on the other hand by
decreasing, that quantity.

NOTE: This difference is stated in the form (Idec − Iinc), where Iinc and Idec are the values of the indicati on,
or response, corresponding respecti vely to increase and decrease of the value of the measured quantity.

1.4.9 Repeatabi lity—the reproducibili ty of the readings of an instrument when a
series of tests is carried out in a short interval of time under fixed conditions of use.

1.4.10 Limits of error—the positive or negative values of the errors which shall not
be exceeded under test. These may be expressed either—

(a) directly in units of the quantity measured; or

(b) as percentages of the scale range, maximum scale reading, indicated values, or
nominated interval.

1.4.11 Calibration—all the operations for the purpose of determining the values of
the errors of a measuring instrument (and, if necessary, to determine other metrological
properties) .

NOTE: Calibrati on provides, typically , a chart giving the values of the measured quantit ies in terms of
the establi shed scale of the instrument ( see Appendix A, Fig . A1 ).

1.5 REFERENCE TEMPERATURE. All measurements for the accuracy of
performance given in this standard shall be referred to the reference temperature
of 20°C.

1.6 MARKING. Each dial gauge or dial test indicator shall be legibly and
permanently marked with the manufacturer’ s identification mark or trademark.

In addition the dial of each instrument shall be marked with its scale interval value as
given in Clause 2.3 .2.1 or 3 .3 .2.1 , as applicable.

1.7 PACKAGING. Dial gauges and dial test indicators shall be individually
packaged in suitable boxes which will protect the mechanism against shock from
possible rough handling.
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SECTION 2. DIAL GAUGES

2.1 SCOPE OF SECTION. This Section relates to dial gauges with the plunger
movement parallel to the plane of the dial. It applies to dial gauges having bezel
diameters from 25 mm to 75 mm and scale intervals of 0.01 mm or 0.002 mm.
Recommended dimensions for dial gauges are given in Clause 2.3 and Fig. 2.1 .

2.2 GENERAL DESIGN FEATURES .

2.2.1 General. The general design and workmanship shall be such that the
performance of the dial gauge meets the requirements of this standard under all normal
methods of operation. The mechanism shall incorporate some means of eliminating
backlash.

2.2.2 Case Design. The design and rigidity of the case shall be such that the freedom
of movement of the mechanism is not impaired by the tightening of the screws used
for attaching the back or by clamping the stem of the instrument provided that such
clamping is carried out in a proper manner (see Appendix C).

2.2.3 Dial Cover. The dial cover (or crystal) shall be of durable transparent material
that retains its transparency without undue discoloration. Both the dial and case should
be dust-proof.

2.2.4 Zero Adjustment. Each gauge shall be provided with satisfactory means of
setting to zero. If this is achieved by rotation of the bezel then a clamp may or may
not be provided. Where a clamp is not provided there should be sufficient frictional
resis tance to rotation to ensure that the setting is maintained.

2.2.5 Back Lug Fixings. Back lug fixings may be integral with the gauge or may be
removable. In each case they shall be nominally square to the plane of the dial and
nominally parallel to the axis of the plunger.

2.2.6 Plunger. It is desirable that gauges should be fitted with a stainless steel
plunger and hardened or stainless steed pinions. The ranges of movement of the
plunger may vary with the make and type of gauge, but should not be less than the
following:

(a) For dial gauges graduated in 0.01 mm .. . 3 .0 mm range.

(b) For dial gauges graduated in 0.002 mm . . . 0.6 mm range.

2.3 GENERAL DIMENSIONS AND REQUIREMENTS.

2.3.1 General Dimensions. Dial gauges should be manufactured to the appropriate
dimensions given in Fig. 2.1 . The dimensions relate only to the features necessary to
ensure interchangeabili ty of the contact point and clamping of the gauge.

2.3.2 Dial.

2.3.2.1 General . Dials shall be graduated in scale intervals of 0.01 mm or 0.002 mm,
as appropriate.
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