National Bureau of Standards
METRIC SYSTEM OF WEIGHTS AND
MEASURES

Guidelines for Use

Section 403 of Pub. L. 93-380 states the
policy of the United States to encourage
educational agencies and institutions to
prepare students to use the metric sys-
tem of measurement as part of the regu-
lar education program and authorizes
the U.S. Commissioner of Education to
carry out a program of grants and con-
tracts to fulfill this policy. Subsection 403
(a) (3) states, “For the purposes of this
section, the term ‘metric system of meas-
urement’ means the International Sys-
tem of Units as established by the Gen-
eral Conference of Weights and Measures
in 1960 and interpreted or modified for
the United States by the Secretary of
Commerce.” The National Bureau of
Standards is responsible for ‘“the custody,
maintenance, and development of the na-
tional standards of measurement” (15
U.S.C. 272), and the Secretary has desig-
nated NBS to implement his responsibil-
ities under subsection 403(a) (3). Pur-
suant to his authority under section 403,
the U.S. Commissioner of Education has
requested that NBS publish guidelines for
use of the International System of Units,
as interpreted and modified for the
United States. Accordingly, and in im-
plementation of the Secretary’s respon-
sibilities under subsection 403(a) (3), the
following tables and associated materials
set forth guidelines for use of the Inter-
national System of Units (hereinafter
“SI”), as interpreted and modified for
the United States by NBS on behalf of
the Secretary of Commerce.

The SI is constructed from seven base
units for independent quantities plus two
supplementary units for plane angle and
solid angle, listed in Table 1.

TABLE 1

Quantity Name Symbol

SI BASE UNITS

thermodynamic
temperature. 3

amount of substance.. mole. _

luminous intensity . . . candela._

solid angle. _ . . steradian...

1 Both spellings are acceptable.

2 “Weight’’ is the commonly used term for “mass.”

3Tt is acceptable to use the Celsius temperature (sym-
bol t) defined by ¢t=T—To where T is the thermody-
namic temperature, expressed in kelvins, and T0=273.15
K by definition. The unit ‘““degree Celsius” is thus equal
to the unit “kelvin’” when used as an interval or differ-
ence of temperature. Celsius temperature is expressed
in degrees Celsius (symbol °C).

Units for all other quantities are de-
rived from these nine units. In Table 2
are listed 17 SI derived units with special
names which were derived from the base
and supplementary units in a coherent
manner, which means in brief, that they
are expressed as products and ratios of
the nine base and supplementary units
without numerical factors.
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TABLE 2.—SI derived units with special names

8I unit
Quantity Expression
Name Symbol in terms of
other units
frequency . _ . sl
force_ ... __ m-kg/s?
pressure, stress. S N/m?
energy, work, oule. . J N'm
quantity of heat.
power, radiant flux. watt_. w J/s
quantity of elec- coulom! o] As
tricity, electric
charge.
electric potential, VOltic cenasua v W/A
potential differ-
ence, electromo-
tive force.
capacitance. c/v
electric resistance... ohm... V/A
conductance..__ ... il AV
magnetic flux...___. weber. Vs
magnetic flux tesla_ Wh/m?
density.
inductance.._._..___ Wb/A
luminous flux._. ... lumen cd-sr
illuminance........ lux e ) X 1lm/m?
activity (radio- becquerel.... Bq s-1
active).
absorbed dose.. ... raY- ccsovns QY J/kg

All other SI derived units, such as those
in tables 3 and 4, are similarly derived in
a coherent manner from the 26 base, sup-
plementary, and special-name SI units.

TABLE 3.—Ezamples of SI derived units, expressed in
terms of base units

SI unit Unit
symbol

Quantity

................. square metre. ..
- cubic metre. __

squared.
wave number________ lLpermetre......o.oua m-1
density, mass kilogram per cubic kg/m3
density. metre.
current density....... ampere per square A/m?
metre.
magnetic field ampere per metre.. ... A/m
strength.

concentration (of

mole per cubic metre.. mol/m3
amount of sub-

stance).
specific volume . _____ cubic metre per kile- m3/kg
ram,
luminance_..._._.____ candela per square cd/m?

metre.

TABLE 4.—Examples of SI derived units
expressed by means of special names

Name Unit
symbol

Quantity

dynamic viscosity... pascal second. ...
moment of force metre newton. .
surface tension. newton per met:
heat flux densit; watt per square

irradiance.

metre.
joule per kelvin_._____.

heat capacity,
entropy. i

specific heat joule per kilogram J/(kg-K)
capacity, specific kelvin.
entropy.

sgeciﬁc energy....__ joule per kilogram. ... J/kg

thermal conduc- watt per metre W/(m-K)
tivity. kelvin,

energy density...___ joule per cubic J/m3

metre.

electric field volt per metre_ _...._. V/m
strength.

electric charge coulomb per cubic C/m3
densit metre.

y.
electric flux coulomb per square C/m?
i metre.

.. farad per metre..__.____ f{m
henry per metre._ /m

. joule per mole_._______ J/mol
joule per mole kelvin.. J/(mol-K)

molar entropy, )
molar heat
capacity.

Note:

For use with the SI units there is a set
of 16 prefixes (see table 5) to form mul-
tiples and submultiples of these units.

TABLE 5.—SI prefizes

Prefix Symbol

BT HO a-g.:‘wg@q-q;,j

Certain units which are not part of
the SI are used so widely that it is im-
practical to abandon them. The units
that are accepted for continued use in
the United States with the International
System are listed in table 6.

TABLE 6.— Units in use with the international system

Name Symbol Value in SI unit
1min=60s
1d=24h=86400s

1°=(=/180) rad
1/ =(1/60)°= (x/10 800)

min
-h 1 h=60 min=3 600 s

d

o

rad

o 1""=(1/60)" = (/648 000)

r:
litre (liter) !._________ 1 }

=1dm3=10"3m3
metric ton or tonne___ t =103 kg

1
t

1 Both spellings are acceptable.

In those cases where their usage is
already well established, the use, for a
limited time, of the following units is
accepted, subject to future review.

nautical mile hectare gal!
knot barn curie
angstrom bar rontgen
standard atmosphere are rad

1 Not gallon.

Metric units and their symbols other
than those enumerated above are not
part of the International System of
Units. Accordingly, the following units
and terms listed in the table of metric
units in section 2 of the act of July 28,
1866, that legalized the metric system of
weights and measures in the United
States, are no longer accepted for use in
the United States:

myriameter

stere

millier or tonneau

quintal

myriagram

kilo (for kilogram)

For more information regarding the
International System of Units, contact
the Metric Information Office, National
Bureau of Standards, U.S. Department

of Commerce, Washington, D.C. 20234.
Dated: June 1, 1975.

RICHARD W. ROBERTS,
Director.

[FR Doc.75-15798 Filed 6-18-75;8:45 am]

The kilogram is the only SI unit with a prefix.

Because double prefixes are not to be used, the
prefixes of Table 5, in the case of mass, are to be
used with gram and not with kilogram.
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