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Why SI Units?

This pocket handbook contains the accepted def-
inition of the International System of Units (SI)
as contained in the pertinent American National
Standards Institute (ANSI) and International
Standards Organization (ISO) documents.

The United States is one of the very few coun-
tries left using the U.S. customary measurement
system. The world is now a global market. There
will be many more conversions to SI units as
U.S. companies compete in the world market.

SI is a modernized system of measurement. It
was formally established in 1960 as the Interna-
tional System of Units, and is officially recog-
nized by all industrial nations. It has features
that make it superior to the U.S. customary sys-
tem and to other metric systems. The advan-
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tages to be derived from these features require
familiarity with the SI units to recognize the
simplicity of their usage.

An absolute system has several advantages, the
greatest of which is simplicity of calculation.
For example, in SI units, a force of one newton
gives a mass of one kilogram an acceleration of
one meter per second squared. Confusion arises
in the United States because the pound is used
for either force or mass.

Coherence is the characteristic that relates any
derived unit to any other, or to the base units
from which it is formed, without the use of con-
version factors. In SI units, a force of one new-
ton applied through_a.disB@ewmantseter
does work equivalerit 1o unepjoulee whichrequals
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the work produced by one watt of power in one
second.

Another desirable characteristic of SI is its use
of only one unit for each physical quantity. The
SI units of force, energy and power are the same
regardless of whether the process is mechanical,
electrical or thermal. Power, whether in engines
or air conditioners, is measured in watts. By
contrast, the U.S. customary system has nine
commonly used units for area, twenty-five units
for energy, twenty-six units for length, and so
on.
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SI is a decimal system, and thus, easier to use
because it is easier to work in multiples of ten
and in decimal notation than in the fractions and
decimalized fraction equivalents common to the
customary U.S. system.

The above combination of features makes SI an
excellent system, suitable for all kinds of mea-
surements. Though there remain areas that can
and no doubt will be improved, SI is practical
for universal application and is rapidly becom-
ing the commonly used world measurement
system.
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Table 1—SI Units
SI consists of seven base units, two supplemental units, a series of derived units, and a series of prefixes for the
formation of multiples of the various units.

Measure Unit Symbol

length meter m
mass kilogram kg
time second s
electric current ampere A
thermodynamic temperature kelvin K
luminous intensity candela cd
amount of substance mole mol
plane angle! radian rad
solid angle! steradian st

!supplementary units
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Table 2—Formulas for Sl Derived Units

Measure Unit Symbol Formula

acceleration—linear meter per second squared m/s?

—angular radian per second squared rad/s’
area square meter m?
capacitance farad F A -s/V
conductivity (thermo) watt per meter kelvin W/(m - K)
electric field strength volt per meter V/m
electromotive force volt \4 W/A
electricity (quantity) coulomb C A-s
energy, work, heat, and impact strength joule J N-m
force newton N kg - m/s2
frequency hertz Hz =
illumination lux Ix Im/m?
inductance henry H V- s/A
luminous flux lumen Im cd - st
magnetic flux weber Wb V-s
magnetic flux density, magnetic induction tesla T Wb/m?2
power watt \ J/s
pressure, stress pascal Pa N/m?2
resistance ohm Q n G&H‘lﬁ@ﬁ’tﬁ—
velocity—linear meter per second b

angular radian per second Docymenta&dsring Hub

volume cubic meter m3
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