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PREFACE

This Australian standard was prepared by the SAA Committee on Metrology in
recognition of the growing practical need for inch-millimetre conversions in Australian
industry.

It is based on ISO Recommendation R370 but incorporates certain original
features, intended to afford greater clarity in application of the recommended methods
of conversion. These features include the classification of dimensions, definition of
some relevant terms, and tables of equivalents from 0.001 to 999 inches and from
0,001 to 999 millimetres.

Metric dimensions are shown in this standard with the comma to indicate the
decimal place. This recognizes that original drawings and documents from metric
countries coming here for use will include the comma as the decimal point symbol. It
was felt also that use of the comma with metric numerals might render these
distinctive from inch numerals and thus avoid misinterpretation.

NOTE TO 1973 REPRINT: This reprint incorporates all issued corrigenda. itshould be noted that the ‘Note’
added to Clause 1, Scope, by the Corrigenda issued August 1972 has not been incorporated as it is no longer
applicable following the issue of corrected sheets for Table B9 (this reprint incorporates the Table B9
corrections). Similarly, the footnote to pages 32, 34, 36, 38, 40, 42 (Corrigenda, August 1972) is no longer
required.
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AS Z30—1966 4
STANDARDS ASSOCIATION OF AUSTRALIA

Australian Standard
for
INTERCONVERSION
OF INCH AND METRIC DIMENSIONS

FOREWORD

The existence of two widely used systems of measurement, based on different units
(yard and metre) predetermines the necessity for interconversion of these values and
their derivates. During the present century rapid developments in international trade
and technological co-operation have made the interconversion of inch and metric sizes
an extremely frequent occurrence and many countries have published tables and
recommended procedures to assist in this task. Recognition of the problems involved
led the International Organization for Standardization (ISO), through its committee
ISO/TC3, to undertake the preparation of an international recommendation on
interconversion, issued in draft form as DIR.No.510 and subsequently published as
ISO/R370.

The increasing use in Australian engineering of designs based on metric units,
together with the increasing trade with “metric” countries, has emphasized the need for
a standard procedure for the interconversion of inch and metric sizes. Although the
conversion is basically a matter of simple arithmetic, the converted values often
contain more decimal places than are required and are unsuitable for practical use (this
is particularly so in the conversion from millimetres into inches). It therefore becomes
necessary to arrive at an “equivalent approximate value”. The procedure of deter-
mination of this equivalent approximate value must be such that will ensure the
dimensional interchangeability with an accuracy commensurate with the design
requirements.

The following relationship between the yard and the metre has been defined and
agreed internationally:

1 yard = 0,9144 metre which gives 1 inch = 25,4 mm exactly.

This relationship is embodied in the legal definition of the Yard in the Common-
wealth of Australia Weights and Measures (National Standards) Act 1960-1964 and
Regulations thereunder.
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INTERCONVERSION

1 SCOPE. This standard establishes rules and recommended
procedures for the conversion of inch dimensions into millimetres
and vice versa.

It is mainly concerned with toleranced dimensions where the
accuracy of conversion is important to ensure interchangeability,
use of original gauges, identity of fits, etc. Consideration is,
however, also given to non-toleranced dimensions, their varieties
and their conversion.

The standard also provides tables of the exact millimetre
equivalents of inch values from 0.001 to 999 inches and tables of
inch equivalents of millimetre values from 0,001 to 999 milli-
metres to the nearest value in the seventh decimal place.

For those concerned with measurements in feet or in metres,
two tables covering conversion ranges of 1 to 999 feet and of
1 to 999 metres, are provided. These tables can also be used for
values incorporating decimals of a foot (or of a metre) by the
method of movement of the decimal point to the left.

2 DEFINITIONS. In general, the terms used in this standard
are in conformity with those defined in ISO Recommendation
286* and in AS CZ1—19667%.

For convenience the definitions of some of the more
important terms are given hereunder:

Basic Size The size by reference to which the limits of
(Basic Dimension) size are fixed.
Limits of Size The two extreme (minimum and maxi-

mum) permissible sizes between which the
actual size (obtained by measurement)
should lie, the limiting value being included.

Upper Deviation The algebraic difference between maximum
limit and the corresponding basic size.

Lower Deviation The algebraic difference between minimum
limit and the corresponding basic size.

Tolerance The difference between maximum and mini-

mum limits of size (the tolerance is an
absolute value).

Tolerance Zone A zone between lines representing maximum
and minimum limits of size in a graphical
presentation of limits and tolerances; it
corresponds by magnitude and position to
the tolerance.

* ISO Recommendation 286—1964 ISO System of Limits and Fits, Part 1.
t+ AS C7Z1--1966 Engineering Drawing Practice.
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Positional Tolerance A maximum permissible variation of posi-
tion with respect to that nominated (shown
on drawing). In other words, it is the width
or the diameter of a tolerance zone, within
which the axis, or the surface, or the middle
plane of the feature is to lie.

Datum Dimension A theoretically exact dimension which
locates a datum point, line or plane at
which a feature must be within certain
limits of size, or to which other features
are dimensioned for position, etc.

Design Size The size which, in association with the
limits of tolerance, serves to define the
design requirements for the dimension to
which it relates. In a unilateral tolerance
system ‘“Design Size” is the maximum
material condition.

Original When used in conjunction with any of the
above terms or with the word “unit(s)”,
means the relevant values in the units of
measurement from which conversion is to
be or has been made.

New When used in conjunction with any of the
above terms (except “original”) or with the
word “unit(s)”, means the relevant values
in the units of measurement into which
conversion is to be or has been made.

3 TYPES OF DIMENSIONS. It is important to differentiate
between the following types of dimensions for conversion
purposes.

3.1 Individually Toleranced Dimensions. Dimensions which are
individually toleranced are usually designated in one of the
following ways:

By limits of size (maximum and minimum).

By a basic size and both deviations (upper and lower).

By a basic size and an internationally agreed symbol (HT7,
i5, P11, etec.) which represents definite values of deviations
obtainable from the relevant standards on limits and fits.

By a design size and limit(s) of tolerance.

3.2 General Toleranced Dimensions. General tolerances are
usually, though not always, used for less important dimensions
related to machined surfaces or for dimensions related to non-
machined surfaces. These tolerances are often quoted in title
blocks of drawings, contractual specifications or recognized
standards.

Documents

Document Sharing Hub

Full document details: AS Z30-1966


http://www.avadocuments.com/doc/as-z30-1966
http://www.avadocuments.com/doc/as-z30-1966

AS Z30—1966
g

Such dimensions are often erroneously called “non-
toleranced dimensions”, meaning “not toleranced individually”.

NOTES:

1. It is emphasized that in this standard the expression “General Toleranced
Dimensions” is intended only for such cases as described above, where
lesser accuracy is required.

2. When a common tolerance is given to a number of precision dimensions
(which sometimes is done), these dimensions should be converted in
accordance with the recommendations for conversion of individually
toleranced dimensions.

3.3 Non-toleranced Dimensions. Non-toleranced dimensions are
“target” dimensions for which no tolerance limits are stated.
In practice, tolerances are applied to these dimensions on the
basis of “common sense” or “special practice” within the indus-
trial organization concerned, but are not recorded.

3.4 Datum Dimensions. Datum dimensions are exact dimen-
sions that locate a datum point line or plane with reference
to which other dimensional features are defined, e.g. a pitch
centre line, the reference plane for the diameter of a cone.

Datum dimensions have exact theoretical values and are
not subject to production and/or inspection tolerances.

Note: The system of dimensioning incorporating theoretically exact datum
dimensions serves usually as a basis for design of special gauges or jigs, etc.
or for calculation of some derived dimensions, more convenient for direct
measurement.

3.5 Tolerances Without an Associate Dimension (form and
positional tolerances). These embrace flatness tolerances, paral-
lelism or squareness tolerances, ovality or cylindricity tolerances,
concentricity tolerances, etc. In all these cases the character and
position of the geometric elements concerned (lines, surfaces)
are already nominally defined and the tolerances are concerned
with deviations from ideal surfaces (lines) or ideal positions; the
dimensions mathematically can be considered to be equal to
Zero.

3.6 Designating Dimensions. Designating dimensions are dimen-
sions designating a component or a feature by reference to the
magnitude of one of its important elements (diameter of water
pipe, nominal size of a bolt or a nut, etc.).

4 BASIS AND ACCURACY OF CONVERSION.

4.1 Conversion Factors. The conversion factors that shall be
used are:

1 inch = 25,4 mm and I mm = 25L‘*inch*
Series of equivalent values computed using these factors are
given in Appendix B, Tables Bl to B11l of this standard.

*or 1 mm = 0.03937008 inch, approximately.
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4.2 Basis of Rounding. The use of the formulae given in Clause
4.1 often produces converted values containing more decimal
places than are required for the desired accuracy. It is therefore
necessary to round these converted values so that the desired
accuracy is achieved with a minimum of decimal places in the
converted value.

The rounding is related directly to the value of the original
tolerance on the dimension in accordance with Tables 1 and 2.

4.3 Methed of Rounding. The following two methods of round-
ing are recommended:

(i) General Rounding—to the nearest value of the recom-
mended (Tables 1 and 2) decimal place, irrespective of
direction.

If the value to be rounded in this method lies exactly
half-way between the two nearest rounded values the
even value is preferred.

(ii) Special Rounding—to the nearest value of the recom-
mended (Tables 1 and 2) decimal place, towards the
interior of the tolerance zone.

Thus the rounding is to the next lower value for the
upper limit of size and to the next higher value for the
lower limit.

4.4 Application of General and Special Roundings. General and
special roundings should be applied as follows:

(i) General rounding should be used in all cases, except those
recommended below for special rounding.

(ii) Special rounding is recommended for conversion of:

(a) Toleranced dimensions associated with non-
toleranced datum dimensions.

(b) Toleranced dimensions, the original limits of which
have to be respected absolutely, e.g. if original gauges
are to be used for inspection, etc.

(¢) Toleranced dimensions arranged in the manner that
results in an “accumulated error”, the magnitude of
which is to be limited.

Nore: It is left to the designer’s discretion to decide whether in some
particular cases concerned with *“accumulated error”, general rounding
can be applied.

4.5 Accuracy of Conversion. The accuracy of convarsion carried
out in accordance with the recommendations of this standard
will be, depending on the method of rounding, as indicated in
Table 3.
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TABLE 1

ROUNDING—INCHES INTO MILLIMETRES

Original Tolerance

Converted Values

Rounded off to the

Equal to and decimal place

at least below indicated by numeral |
in in mm

0.000 01 0.000 1 0,000 01

0.000 1 0.001 0,000 1

0.001 0.01 0,001

0.01 0.1 0,01

0.1 1 0,1

TABLE 2

ROUNDING—MILLIMETRES INTO INCHES

Original Tolerance

Converted Values

Rounded off to the

Equal to and decimal place

at least below indicated by ’r:umoral !
mm mm in

0,000 5 0,005 0.000 001

0,005 0,05 0.000 01

0,05 0,5 0.000 1

0,5 5 0.001

5 50 0.01

Full document details: AS Z30-1966
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10
TABLE 3
CONVERSION ACCURACY
of Rounding

Name

Description

Comparison of new and original limits
and tolerances (see Note)

General
rounding

To the nearest value of
recommended decimal
place (Tables 1 and 2)
irrespective of direction

New limits may differ from the
original in any direction, but the
difference will always be less than
2.54 per cent of the original toler-
ance value for conversion from milli-
metres (1.97 per cent for conversion
from inches)

Special
rounding

To the nearest value of
recommended decimal
place (Tables 1 and 2)
towards the interior of
the tolerance zone

New limits may be narrower or
equal but never wider than the
original; the difference between the
original and new limits will be
smaller than 5.08 per cent of the
original tolerance for conversion
from millimetres (3.94 per cent for
conversion from inches)

Nore: Maximum

coincidence.

variations quoted here are for extreme cases when the
rounded off value is at its maximum and the original tolerance is the smallest
of the relevant range of the Table 1 or 2, which would be an extremely rare

5 CONVERSION PROCEDURES.

5.1 Individually Toleranced Dimensions.

(i) Express original values as limits of size, maximum and
minimum, in the same units. (In some cases these limits
of size will already be given.)

(ii) Convert these limits into the new units using the appro-
priate conversion tables (see Appendix B).

(iii) Round off these new values to the decimal place recom-
mended in Table 1 or 2, i.e. depending on the original
tolerance, the direction of rounding being:

(a) General—to the nearest value irrespective of direc-
tion.

Full document details: AS Z30-1966
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(b) Special—to the nearest value toward the interior of
the tolerance zone.

See Appendix A, Examples Al and A2.

Note: The conversion of basic sizes and their deviations directly (i.e.
without converting them to limits of size) is not recommended, as it may
lead to greater deviations than those obtained in accordance with
recommended procedure. It is recommended that, regardless of the mode
of designation, the original values be expressed as limits of size before
conversion.

5.2 General Toleranced Dimensions. As defined in Clause 3.2
these dimensions are usually not critical from the point of view
of functioning and interchangeability and it is permissible to
convert the basic sizes and the tolerance separately. The above
considerations will also allow more coarse rounding of basic sizes
and of the general tolerance.

The following examples illustrate the usual conversion of
somewhat ‘“coarser” tolerances:

+ 0.01 inch could be converted to = 0,25 mm or vice versa

=+ Y%, inch could be converted to = 0,5 mm or vice versa

+ 14 inch could be converted to = 3 mm or vice versa
8

Note: It is left to the discretion of the designer to decide in each particular
case the direction and magnitude of the rounding of basic dimensions and
general tolerances, depending on the type of equipment and manufacturing
facilities.

5.3 Non-toleranced Dimensions. It is not possible to give a
definite procedure for the conversion of non-toleranced dimen-
sions, since in the absence of tolerances the accuracy required
cannot readily be assessed.

As a general guide only it is suggested that non-toleranced
dimensions could often be rounded off to the nearest value in
the new units as follows:

(a) Converting inches to millimetres—round to one less deci-

mal place than was given in inch units.

Note: When a whole number of inches is to be converted to millimetres
the rounding to the whole number may be recommended.

(b) Converting millimetres to inches—round to one more
decimal place than was given in millimetre units.

When converting non-toleranced dimensions, the designer
should use his discretion in each particular case, taking into
account functional requirements and methods of manufacture
(sand or injection mould casting, free or die forging, etc.).

For example, metric equivalent of 1}; in thickness of a
casting web (or rib) will be 31,75 mm, but the designer may
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round it to 30 mm; similarly, 3.5 in (88,9 mm exactly) may be
rounded after conversion to 89 or even 90 mm.

5.4 Datum Dimension, Positional Tolerance and Associated
Dimension. In order to achieve the accuracy of conversion satis-
fying functional (design, interchangeability, etc.) requirements,
associated dimensions of this type should be considered together.

5.4.1 Datum Dimension and Associated Toleranced Dimen-
sion. If the toleranced dimension is situated in a plane, the
position of which is given by a datum dimension (for example in
certain conical features) the following procedure is recom-
mended:

(i) Convert the datum dimension to the new units and round
off to the nearest convenient value.

(ii) Calculate exactly, in the new units, the limits of size for
the toleranced dimension in the new plane as defined by
the new datum dimension.

(iii) Round off the new limits of size to the nearest whole
number of decimal places as indicated in Table 1 or 2
using the special method of rounding for toleranced
dimension.

See Appendix A, Example A3.

5.4.2 Datum Dimension, Positional Tolerance and Associated
Toleranced Dimension. There are usually three dimensions in
such complex tolerancing, i.e.:

Datum dimension—Exact theoretical value (+ 0).

Positional tolerance—Usually expressed as the diameter of
a circle or the side of a square, positioned symmetrically
in relation to a given true position (T.P.).

Toleranced dimension of the positioned feature—Designated
as in Clause 3.1.
The recommended procedure of conversion is as follows:

(i) Convert the values of datum dimension, positional
tolerance and the limits of size of positioned feature into
new units, with the assistance of the appropriate con-
version tables.

(ii) Round off the new values to the decimal place recom-
mended in Table 1 or 2, depending on the original value
of the tolerance of the positioned feature, as follows:

Datum dimension—in accordance with the general
method of rounding (see Clause 4.3(i) ).
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Positional tolerance and limits of the feature—in
accordance with the special method of ruvunding
(see Clause 4.3(ii) ).

See Appendix A, Example Ad4.

5.4.3 Datum Dimension and Positional Tolerance. If thec
dimensioning consists solely of a positional tolerance around a
point defined by a datum dimension (e.g. graduations of a circu-
lar scale), the following procedure is to be used:

(i) Convert the values of the datum dimension and the posi-
tional tolerance into new units, with the assistance of
appropriate conversion tables.

(ii) Round off new values to the decimal place recommended
in Table 1 or 2, depending on the original value of the
positional tolerance, as follows:

(a) Datum dimension—in accordance with the general
method of rounding (see Clause 4.3(1)).

(b) Positional tolerance—in accordance with the special
method of rounding (see Clause 4.3(ii) ).

5.5 Tolerances Witlhiout an Associated Dimension.

(i) Convert these tolerances into the new units using the
appropriate conversion tables (see Appendix B).

(ii) Round off these new values to the decimal place recom-
mended in Table 1 or 2, depending on the original value
of the tolerance, using the general method of rounding.

Examples:

“.0005 in CONC TOL” converts to “0,0127 mm CONC TOL”
“0,008 mm SYM TOL” converts to “.00032 in SYM TOL”

5.6 Designating Dimensions. In these cases it is usually advis-

able not to convert the deszgnatmg dimension but to retain it in
its original form.
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APPENDIX A

EXAMPLES OF CONVERSION

EXAMPLE Al — INDIVIDUALLY TOLERANCED
DIMENSION; GENERAL ROUNDING.

(a) Inches into millimelres.

If the dimension to be converted is 1.950 = 0.016 in:
1. Its limits in the original units are 1.966 and 1.934
2. These limits converted to mm are 49,9364 and

49,1236
3. Original tolerance is 1.966 — 1934 — 0.032 in

4. Rounding converted limits to the nearest value
of the decimal place recommended in Table 1

49 94
49,12
(b) Millimetres into inches.

If the dimension to be converted is 49,5 = 0,4 mm:
1. Its limits in the original units are 49,9 and 49,1

9. These limits converted into in are 1.964 5670
and 19330709

3. Original tolerance is 49,9 — 49,1 — 0,8 mm

4. Rounding converted limits to the nearest value of
the decimal place recommended in Table 2

1.965

1.933

EXAMPLE A2 — INDIVIDUALLY TOLERANCED
DIMENSION; SPECIAL ROUNDING.
(a) Inches into millimelres.

Considering same dimension as in Al(a), i.e.
1.950 =+ 0.016 in:

1. Its limits in the original units are 1.966 and 1.934

2. These limits converted to mm were 49,9364 and
49,1236

3. Original tolerance is 1.966 — 1934 — 0.032 in

4, Rounding converted limits towards interior of

the tolerance zone and in accordance with Table
1 results in 49,93 and 49,13 mm

(b) Millimetres into inches.

Considering same dimension as in Al(b), i.e. 49,5 +

0,4 mm:

1. Its limits in the original units are 49,9 and 49,1

2. These limits converted into in are 1.964 567 0 and
1.933 0709

3. Original tolerance is 49,9 — 49,1 — 0,8 mm

results in mm

results in in

4. Rounding converted limits towards interior of the
tolerance zone and in accordance with Table 2

1.964

193¢ 0

results in

o 19504016 — |

Original unit :inch

49, 94

-—i"_ TTa9, 12 =

New unit :mm

pe———49:5F 0:4 ———

Original unit :mm

1,965

—l

1,933

New unit :inch

1-950 016 — ——of

Original unit :inch

49,93
49,13

New unit : mm

fo—— 95 * 04—

[

Origingl unit : mm

1,964
1,934

P

New unit :inch
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EXAMPLE A3 — DATUM IN DIMENSION AND
ASSOCIATED TOLERANCED DIMENSION.

If dimensions defining a conical part are to be
converted into new units the . following procedure
is recommended:

1. Datum dimension (0.93 in) converted into mm is.
23,622 mm

2. Same dimension rounded conveniently is 23,6 mm

3. Difference between new and old datum position is
0,022 mm

4. Limits of diameter in original position are 1.002
and 0.998 in

5. Same limits converted to mm are 25,4508 and
25,3492 mm

6. Adjustment required in accordance with new
position of the datum plane is 0,022 x 0.1 = 0,0022

7. New limits for diameter at new datum plane and
in new limits are 25,4486 and 25,3470 mm

8. After rounding in accordance with Clause 4.4
25,448 -

25,347

Note: The mode of designation of tapers differs from country to

country: the European countries mostly employ ratio of incline
as shown on the diagram on the right.

EXAMPLE A4—DATUM, POSITIONAL TOLERANCE
AND ASSOCIATED TOLERANCED DIMENSION.

This example comprises 8 toleranced holes, position
of which is defined by a datum and a positional
tolerance for these holes, equispaced.

The recommended procedure of conversion is as
follows:

1. Convert datum’dimension, positional tolerance
and limits of holes diameter into mm, as follows!
Datum dimension ... . 2375 in — 60,325 mm
Positional tolerance . . . 0.02 in 0,508 mm
Limits for holes dia. ... 0.255 in 6,477 mm

0.245 in = 6,223 mm

2. Round off the values in mm in accordance with

the original tolerance for holes (0.01 in) as re-

commended in Table 1 and in directions recom-
mended in Clause 54.3, i.e.:

Datum dimension (general rounding) 60,32 mm

and Table 1 limits are

LA

‘Positional tolerance (special rounding) 0,50 mm
Limits for holes dia.
(special rounding) 5 g% mm

Full document details: AS Z30-1966

AS Z30—1966

D1 taper per in
kn dioameter

S

-002 dia.
e

1-000 .‘LU

0-93
Old datum
23,6
New datum
Q |~
<\
¥ < {™M
5:100 ‘ﬁ 2‘

8-holes 0-250*-005
equispaced posn tol.
0-2 dia. (MMC)

equispaced posn tol.

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/as-z30-1966
http://www.avadocuments.com/doc/as-z30-1966

