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This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3. Resistivity

1.1 This test method covers the determination of the elec- 3.1 Resistivity (Explanatory Note 1) is the electrical resis-
trical resistivity of metallic electrical conductor material. It tance of a body of unit length, and unit cross-sectional area or
provides for an accuracy af0.30 % on test specimens having unit weight.

a resistance of 0.000Q2 (10 £2) or more. Weight resistivity 3.2 Volume Resistivitys commonly expressed in ohms for
accuracy may be adversely affected by possible inaccuracies atheoretical conductor of unit length and cross-sectional area;

the assumed density of the conductor. in inch-pound units if)-cmil/ft and in acceptable metric units
1.2 This standard does not purport to address all of theinQ- mnf/m. It may be calculated by the following equation:
safety concerns, if any, associated with its use. It is the o, = (ALR

responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use.
where:

2. Referenced Documents Py volume resistivity,Q2-cmil/ft or Q-mm?2/m,

e e o o m,anc
A 111 Specification for Zinc-Coated (Galvanized) “lron” o _ 70 "o resistance, . ’

Telephone and Telegraph Line Wire

A 326 Specification for Zinc-Coated (Galvanized) High
Tensile Steel Telephone and Telegraph Line Wire

B 9 Specification for Bronze Trolley Wife

B 105 Specification for Hard-Drawn Copper Alloy Wires
for Electric Conductors

B 298 Specification for Silver-Coated Soft or Annealed4. Apparatus
Copper Wiré

B 355 Specification for Nickel-Coated Soft or Annealed
Copper Wiré

B 415 Specification for Hard-Drawn Aluminum-Clad Steel
Wire?

B 566 Specification for Copper-Clad Aluminum WAre

B 800 Specification for 8000 Series Aluminum Alloy Wire 5, Test Specimen
for Slectrical Purposes—Annealed and Intermediate Tem- 5.1 The test specimen may be in the form of a wire, strip,
per

2.2 NIST Document:

NBS Handbook 100— Copper Wire Tabtes

3.3 Weight Resistivityis commonly expressed in ohms for a
theoretical conductor of unit length and weight. The method
for calculating weight resistivity, based on resistance, length,
and weight measurements, of a test specimen is given in
Explanatory Note 2.

4.1 Resistance shall be measured with a Kelvin-type double
bridge or a potentiometer if the resistance of the specimen is
below 1Q. If itis 1 Q or more, a Wheatstone bridge may be
used. Where applicable, a Hoopes conductivity bridge may be
used.

rod, bar, tube, or shape. It shall be of uniform cross section
throughout its length within=0.75 % of the cross-sectional

area. Wherever possible it shall be the full cross section of the
material it represents, if the full cross section is such that the
1 This test method is under the jurisdiction of ASTM Committee BO1 on uniformity of the cross-sectional area can be accurately deter-

Electrical Conductors and is the direct responsibility of Subcommittee B01.020AMiNEd.

Methods of Test and Sampling Procedure. 5.2 The test specimen shall have the following characteris-
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5.2.3 A diameter, thickness, width, or other dimensioncurrent reversed, in direct succession. Check tests are recom-
suitable to the limitations of the resistance measuring instrumended whereby the specimen is turned end for end, and the
ment, test repeated. Surface cleaning of the specimen at current and

5.2.4 No surface cracks or defects visible to the unaideghotential contact points may be necessary to obtain good
normal eye, and substantially free from surface oxide, dirt, an@lectrical contact.
grease, and

5.2.5 No joints or splices. 7. Temperature Correction

7.1 When the measurement is made at any other than a
6. Procedure reference temperature, the resistance may be corrected for

6.1 Make all determinations of the dimensions and Weigh{noderate temperature differences to what it would be at the
of the test specimen using instruments accurateQd5 %. In  'eference temperature, as follows:
order to assure this accuracy in measuring the length between R — R
potential contacts, the surface in contact with the test specimen T l4oa(t—T)
shall be a substantially sharp knife-edge when using a Kelvin-
type bridge or a potentiometer. ‘g _
6.2 The cross-sectional dimensions of the specimen may bg,’ _ resistance as measured at temperature
determined by micrometer measurements, and a sufﬁcien&T = known or given temperature coefficient of resistance
number of measurements shall be made to obtain themean of the specimen being measured at reference tempera-
cross section to withinc0.10 %. In case any dimension of the ture T,
specimen is less than 0.100 in. and cannot be measured to the = reference temperature, and
(rjequired acgulracy,hdefterr]mine thg cross-section from the weight, = temperature at which measurement is made.
ensity, and length of the specimen.
6.3 )\/Nhen thegdensity is u%known, determine the density by NOTE 1—The parametew r, in the above equation, varies with

ahi . first in ai d then i liquid of k conductivity and temperature. For copper of 100 % conductivity and a
weighing a specimen first in air an enin afiquid or KNOWN e rence temperature of 20°C, its value is 0.00393. Values at other

density at the test temperature, which shall be room temperagnductivities and temperatures will be foundNBS Handbook 100
ture to avoid errors due to convection currents. Exercise care imable 1 lists temperature coefficients for the common electrical conductor

removing all air bubbles from the specimen when weighing itmaterials.
in the liquid. Calculate the density from the following equa-

resistance at reference temperatlye

tion: 8. Report
5 = (W, X d)(W, — W,) 8.1 For refg_ree tests, report th(_a following information:
8.1.1 Identification of test specimen,
where 8.1.2 Kind of material,
8 = density of the specimen, g/ém 8.1.3 Test temperature,
W, = weight of the specimen in air, g, 8.1.4 Test length of specimen,
W, = weight of the specimen in the liquid, g, and 8.1.5 Method of obtaining cross-sectional area:
d = density of the liquid at the test temperature, gicm 8.1.5.1 If by micrometey the average values of micrometer

6.4 When potential leads are used, make sure the distanggadings, or
between each potential contact and the corresponding currentg8.1.5.2 If by weighing a record of length, weight, any
contact is at least equal to¥d times the cross-sectional density determinations that may be made, and calculated
perimeter of the specimen. Make sure the yoke resistancg&oss-sectional areas.
(between reference standard and test specimen) is appreciablyg.1.6 Weight, if used,
smaller than that of either the reference standard or the testg8.1.7 Method of measuring resistance,
specimen unless a suitable lead compensation method is usedg.1.8 Value of resistance,
or it is known that the coil and lead ratios are sufficiently 8.1.9 Reference temperature,
balanced so that variation in yoke resistance will not decrease 8.1.10 Calculated value of resistivity at the reference tem-
the bridge accuracy below stated requirements. perature, and

6.5 Make resistance measurements to an accuracy of 8.1.11 Previous mechanical and thermal treatments. (Since
=0.15%. To ensure a correct reading, allow the referencenhe resistivity of a material usually depends upon them, these
standard and the test specimen to come to the same temperatgfgill be stated whenever the information is available.)
as the surrounding medium. (If the reference standard is made 8.2 For routine tests, only such of the items in 8.1 as apply
of manganin it is possible to obtain correct readings with theo the particular case, or are significant, shall be reported.
test specimen at reference temperatures other than room o ]
temperature). In all resistance measurements, the measuriflg Precision and Bias
current raises the temperature of the medium. Therefore, take 9.1 Precision—This test method has been in use for many
care to keep the magnitude of the current low, and the time ofears. No statement of precision has been made and no work
its use short enough so that the change in resistance cannot bas been planned to develop such a statement.
detected with the galvanometer. To eliminate errors due to 9.2 Bias—This test method has no bias because the value
contact potential, take two readings, one direct and one witlfor resistivity is determined solely in terms of this test method.
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