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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.

adopted by the technical committees are circulated to the member bodi . ication as an
International Standard requires approval by at least 75 % of the member i

— quantities from analytical m
ISO 80000 consists of theﬁ i
— Part 1: General

— Part 2: Mathematica /s for use in the natural sciences and technology
— Part 3: Space z
— Part 4: Mechan
— Part 5: Thermodyna
— Part 7: Light

— Part 8: Acoustics
— Part 9: Physical chemistry and molecular physics
— Part 10: Atomic and nuclear physics

— Part 11: Characteristic numbers

— Part 12: Solid state physics

IEC 80000 consists of the following parts, under the general title Quantities and units:
— Part 6: Electromagnetism
— Part 13: Information science and technology

— Part 14: Telebiometrics related to human physiology
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Introduction

0.1 Arrangement of the tables

The tables of quantities and units in this International Standard are arranged so that the quantities are
presented on the left-hand pages and the units on the corresponding right-hand pages.

All units between two full lines on the right-hand pages belong to the quantitie
lines on the left-hand pages.

hetweerthe corresponding full

irdefinitions. These names and symbols
c quantltles in the International System of

o special distinction is made, they are on an equal footing.
as with ¥ and ; ¢ and ¢; a and a; g and g) only one of these
is not equally acceptable It is not recommended to give such

names in French are printed in an italic font, and are preceded by fr. The
indicated by (m) for male and (f) for female, immediately after the noun in the
French name

0.3 Tables of units

0.3.1 General

The names of units for the corresponding quantities are given together with the international symbols and the
definitions. These unit names are language-dependent, but the symbols are international and the same in all
languages. For further information, see the SI Brochure (71" edition 1998) from BIPM and 1SO 80000-1").

The units are arranged in the following way.

a) The coherent Sl units are given first. The Sl units have been adopted by the General Conference on
Weights and Measures (Conférence Générale des Poids et Mesures, CGPM). The use of coherent Sl units

1) To be published.
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is recommended; decimal multiples and submultiples formed with the Sl prefixes are recommended even
though not explicitly mentioned.

b) Some non-Sl units are then given, being those accepted by the International Committee for Weights and
Measures (Comité International des Poids et Mesures, CIPM), or by the International Organization of Legal
Metrology (Organisation Internationale de Métrologie Légale, OIML), or by ISO and IEC, for use with the SI.

Such units are separated from the Sl units in the item by use of a broken line between the Sl units and the
other units.

¢) Non-Sl units currently accepted by the CIPM for use with the Sl are given in small print (smaller than the text
size) in the “Conversion factors and remarks” column.

d) Non-SI units that are not recommended are given only in annexes in some parts of this International
Standard. These annexes are informative, in the first place for the conversion factorg;and are not integral
parts of the standard. These deprecated units are arranged in two groups:

1) units in the CGS system with special names;
2) units based on the foot, pound, second, and some other related units.

e) Other non-SI units given for information, especially regarding the convers Jiven in another

symbol 1. When the value of such a quantity i
explicitly.

EXAMPLE 1 Refractive index n = 1,53 X 1 = 1,53

Prefixes shall not be used to form
recommended.

EXAMPLE 2 Reynolds numbgr R
Considering that plane ar@ 3

two areas, in 1995 the CGP.

0.4 Numerical statements\in this International Standard
The sign = is used to denote “is exactly equal to”, the sign ~ is used to denote “is approximately equal to”, and
the sign := is used to denote “is by definition equal to”.

Numerical values of physical quantities that have been experimentally determined always have an associated
measurement uncertainty. This uncertainty should always be specified. In this International Standard, the
magnitude of the uncertainty is represented as in the following example.

EXAMPLE [ =2,34782(32) m

In this example, I = a(b) m, the numerical value of the uncertainty b indicated in parentheses is assumed to
apply to the last (and least significant) digits of the numerical value a of the length [. This notation is used when
b represents the standard uncertainty (estimated standard deviation) in the last digits of a. The numerical
example given above may be interpreted to mean that the best estimate of the numerical value of the length [
(when [ is expressed in the unit metre) is 2,347 82, and that the unknown value of [ is believed to lie between
(2,347 82 — 0,00032) m and (2,347 82 4 0,000 32) m, with a probability determined by the standard
uncertainty 0,000 32 m and the probability distribution of the values of .

Vi © ISO 2006 — All rights reserved
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Quantities and units —

Part 4:
Mechanics

1 Scope

ISO 80000-4 gives the names, symbols and definitions for quantities and uhj
appropriate, conversion factors are also given.

nechanics. Where

2 Normative references
The following referenced documents are indispensable e tion ofvthis document. For dated
references, only the edition cited applies. For undated ref¢ e latest edition of the referenced document
(including any amendments) applies.

ISO 31-4:1992, Quantities and units —

ISO 31-11:1992, Quantities and units — F
sciences and technology 3)

3 Names, sym:ol
The names, symbols;

2) To be revised as ISO 80000-5.
3) To be revised as ISO 80000-2.
4) Revision of ISO 31-1:1992 and ISO 31-2:1992.

© ISO 2006 — All rights reserved 1
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MECHANICS QUANTITIES
Item No. Name Symbol Definition Remarks
4-1 mass m mass is one of the seven base |Mass is the quantity that can often
(3-1) fr masse (f) quantities in the International |be measured with a balance.
System of Quantities, 1SQ, on
which the International System
of Units, SI, is based
4-2 mass density, P p =dm/dV
(3-2) ?ensny where m is mass (item 4-1)
r masse (f) and V is volume
volumique .
(1ISO 80000-3:20086, item 3-%
4-3 relative mass d d=p/po F%mass density of liquid
(3-3) density, where s the m ter 0 kg/m®) is often used.
relative density P
fr densité (f),
masse (f)
volumique
relative
4-4 specific volume, v
(3-4) massic volume
fr volume (m)
massique
4-5 surface densit)f,\/ 2 PA= M Surface mass density is also
(3-6) areic mass s mass (item 4-1) and used. The name “grammage”
fr masse (f) . - should not be used for this
o/ <\ ﬁl s gtea (1SO 80000-3:2006, | oo
4-6 Q1 P = dm/dl Linear mass density is also used.
(3-5) where m is mass (item 4-1) and
[ is length (ISO 80000-3:20086,
item 3-1.1)
4-7 mass momentof ] J Jo= [rddm This quantity should be
(3-7) inertia, ) o distinguished from item 4-20, the
moment of inertia where 7q is the radial distance |second (axial or polar) moment of
fr moment (m) (ISO 80000-3:2006, item 3-1.6) |area. If there is a risk of confusion,
d'inertie from a Q-axis and 1 is mass  |the symbol .J should be used for
(item 4-1) item 4-7 and I for item 4-20.
J also appears as a tensor of
the second order with
Jow = f(gf + 22) dm, cycl.,
cycl. and J;, = — | xy dm,
cycl., cycl., where z, y, and z
are cartesian coordinates
(1ISO 80000-3:20086, item
3-1.10)
2 © 1SO 2006 — All rights reserved
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UNITS MECHANICS
Inter- .
Item No. Name national Definition Conversion factors and
remarks
symbol
4-1.a kilogram kg unit of mass; it is equal to the  |Names of decimal multiples and
mass of the international submultiples of the unit of mass
prototype of the kilogram are formed by attaching prefixes
[3rOI CGPM (1901)] to the name “gram”
[CIPM (1967)].
1g = 0,001 kg
44b  Jtome [t [1t:=1000kg = |IntheEnglish language, this unit |
is also called metric ton.
N
4-2.a kilogram per cubic kg/m3
metre
4-2b  |tonne per cubic t/m?
metre
4-2.c kilogram per litre kg/l
4-3.a one 1 E% the Introduction, 0.3.2.
4-4.a  |cubic metre per S/k )
kilogram N
4-5.a kilograrﬁge% @i k§(m?
metre
4-6.a jlogram Me e Nﬂﬁ
<
4-7.a kilogram metre kg-m2

squared

© ISO 2006 — All rights reserved
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MECHANICS QUANTITIES
Item No. Name Symbol Definition Remarks
4-8 momentum p for a particle
(3-8) fr quantité (f) —mov
de mouvement p=
where m is mass (item 4-1) and
v is velocity
(1ISO 80000-3:2006, item 3-8.1)
4-91 force F F =dp/dt If the mass ofa particle is constant
(3-9.7) | frforce (f) where p is momentum (item '
4-8) and t is time
(1ISO 80000-3:2006, item 3-7)
4-9.2  |weight Fgy,Q Fy=mg t should b& noted that, when the
(3-9.2) |fr poids (m) where m is mass (item 4- refe -\ ame\s Earth, this
g is local acceleration quantrty comp .ST? not ct;nly tlhe
} tional force but also
(IS0 80000-3:2006, item localeentrifugal force due to
effect of atmospheric
oyancy is excluded in the
weight. [See Comptes rendus, 3"
CGPM (1901), p. 70.]
In common parlance, the name
“weight” continues to be used
where “mass” is meant, but this
(\ practice is deprecated.
4-10 gravitational G \G\p%mg/rz G = 6,6742(10) x 10"
(3-19) constant . o N-mz/kgz
fr constante (f) here/F'is the gravitational
de gravi force between two particles
Xitem 4-9.1), m, and m, are the [2002 C;ODATA recommended
N masses of the two particles values]
\ (item 4-1) and 7 is the distance
between the two particles
(1ISO 80000-3:20086, item 3-1.9)
4-11 impulse 1 I = det For a time interval [+, t2],
(3-10) |frimpulsion (f) I(ty, t) = p(ts) — p(t;) = Ap

where F' is force (item 4-9.1)
and t is time
(ISO 80000-3:2006, item 3-7)

2 Mohr P.J. and Taylor B.N. 2002 CODATA recommended values of the fundamental physical constants, Rev. Mod. Phys., 77 (1), 2005,

pp. 1-107.
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UNITS MECHANICS
Inter- .
Item No. Name national Definition Conversion factors and
remarks
symbol
4-8.a kilogram metre per |kg-m/s
second
4-9.a  |newton N 1N := 1 kg-m/s?

74

4-10.a [newton mete Nm\\((ké‘\/

<

4-11.a |newton second N-s

(continued)
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