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QH”) Designation: D 1169 — 95

Standard Test Method for
Specific Resistance (Resistivity) of Electrical Insulating
Liquids *

This standard is issued under the fixed designation D 1169; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3.1.1 specific resistance (resistivityj—the ratio of the dc
1.1 This test method covers the determination of Speciﬁ(potential gradient in volts per centimetre paralleling the current

resistance (resistivity) applied to new electrical insulatingflow within the specimen, to the current density in amperes per

liquids, as well as to liquids in service, or subsequent tgSguare centimetre at a given instant of time and under

electrical apparatus. tance between opposite faces of a centimetre cube of the liquid.
1.2 This test method covers a procedure for making refere&he units are ohm-centimetres.
tests with dc potential. 4. Significance and Use

1.3 When it is desired to make routine determinations o o i )
requiring less accuracy, certain modifications to this test 4-1 The resistivity of a liquid is a measure of its electrical
method are permitted as described in Sections 19-26. insulating properties under conditions comparable to those of

1.4 This standard does not purport to address all of theth® test. High resistivity reflects low content of free ions and
safety concerns, if any, associated with its use. It is thdon-forming particles, and normally indicates a low concentra-

responsibility of the user of this standard to establish appro-fion of conductive contaminants.
prl_ate safety and h(_aal_th pracncgs and determine the appl|ca5_ General Considerations
bility of regulatory limitations prior to useSee Note 5 for a

specific cautionary statement. 5.1 Theory and measuring equipment pertaining to this

method shall be in accordance with Test Methods D 257.
2. Referenced Documents 5.2 Where both ac loss characteristic (dissipation factor or
2.1 ASTM Standards: power factor) and resistivity measurements are to be made

D 150 Test Methods for A-C Loss Characteristics andConsecutively on the same specimen, make the ac measurement

Permittivity (Dielectric Constant) of Solid Electrical Insu- P€fore applying the dc potential to the specimen, and short
lating Materialg circuit the cell electrodes for 1 min immediately prior to

D 257 Test Methods for D-C Resistance or Conductance off@king the resistivity measurements.
Insulating Materiaf® 5.3 Make referee tests for resistivity in an atmosphere of

D 923 Test Method for Sampling Electrical Insulating less than 50 % relative humidity. For repeatable results make
Liquids® these tests under carefully controlled atmospheric conditions.

D 924 Test Method for Dissipation Factor (or Power Factor) -4 Aside from the adverse influence of contamination on
and Relative Permittivity (Dielectric Constant) of Electri- "€Sults of the resistivity test, there are other factors that can
cal Insulating Liquid® contribute to variations in the test results as follows:

E 145 Specification for Gravity-Convection and Forced- ©-4-1 The use of aninstrument not having an adequate range
Ventilation Ovens for accurately measuring the current flowing in the circuit. (See
Section 6 for two types of recommended instruments.)
3. Terminology 5.4.2 When the time of electrification is not exactly the
3.1 Definitions of Terms Specific to This Standard: same for every test. Upon the application of voltage the current
flow through the specimen decreases asymptotically toward a

- o dor th | f limiting value. Variation in the time of electrification can result
This test method is under the jurisdiction of ASTM Committee D-27 on ; : fat :
Electrical Insulating Liquids and Gasesand is the direct responsibility of Subcom!n appremable variation in the test results.

mittee D27.050n Electrical Tests. 5.4.3 Undug length of time required for the test s_pecimen in
Current edition approved Sept. 10, 1995. Published November 1995. Originallfhe cell to attain the desired test temperature. This is one of the
P“E":hec‘ TSBD 1k16?;S5T1MT-S tasa previous gfl"“on D 1169 -89. main sources of erroneous results. For optimum results, attain
nnual BOOK O andar .Ol1. as .
2 Annual Book of ASTM Standardéol 10.03. the test tempera_ture Wlthm 20 min.
“ Annual Book of ASTM Standardéol 14.02. 5.4.4 Fluctuations in the test voltage (see 6.1.4).

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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6. Instrumentation 7. Test Circuit

6.1 Instrumentation listed in Test Methods D 257 is suitable, 7.1 A schematic diagram of the test circuit is shown in Fig.
with the exception of the \oltage Rate-of-Change Method.l1.
However, in order to obtain the greatest precision when making 7.2 Construct the circuitry so that leakage is minimal. To
this test, use the voltage-current method with the followingthis end, mount the transfer switches on polystyrene or
instruments: TFE-fluorocarbon insulation of sufficient thickness to mini-

6.1.1 Voltmeter having an accuracy of 2 % or better, oper- mize possible leakage. Make all soldered connections with
ated in the upper one third of its scale range for measuring thiew-thermal-emf solder using a soldering flux of resin and
voltage supply. alcohol.

6'.1'2 Currem_Measu.“.n.g DeVIGe'An.)l.type of m.Strumer.]t Note 2—The use of ordinary solder and flux can result in spurious
having adequate sensitivity and'preC|S|on and with a suitabl@,ormal emf's that will cause erroneous indications.
range for measurement of the wide spread of currents encoun- . o .
tered when making this test on new or used liquids will be 7.3 Completely Sh'elq the test cireult. Mgke connections to
satisfactory. For currents greater than @ an Ayrton shunt the current-m_easurlng ms_trument with shielded leads. TFE-
and galvanometer, an appropriate electrometer or picoammetgyoroca_rbon-msglated shielded leads are recommended for
having a sensitivity of 50 pA (5& 10 ~*2A) per division has connecting the hlgh—voltage_ ele_ctrode and measuring electrode
been found convenient and satisfactory. The galvanometdt the test cell to the test circuit.
deflection shall be not less than 20 divisions for the applicabl®  sampling
Ayrton shunt ratio. For currents less than P an electronic . . . .

8.1 Sample oils and askarels for use in this test in accor-

picoammeter has been found suitable. In using this instrumen : . .
the multiplier selected shall be such as to give at least one-h nce \.N'th Test Method D 923. When possible, obtain sample_s
or testing through a closed system. If exposed to atmospheric

fulg- Slcgl'eri;jneefli/lilggucr)iﬂ th[()aelvnid;igE?algstt(;uom;gt'for measur- conditions, take the sample when the relative humidity is 50 %
ing .th.e time of electrifigation ¢ T or less. Some liquids, in certain applications, require special
. ' : . handling and processes in the sampling, and these will be
6.1.4 Batteries or other stable direct-voltage supplies are ind in the governing procedures. Consult such procedures
recommended for the steady voltage source. before samples are taken
Note 1—Rectified high-frequency power supplies cannot be used 8.2 Take a sufficient quantity of sample for this test for at

because the high frequency ripple in these supplies can cause the pggst three separate resistivity determinations.
component of current to equal or exceed the dc current being measured.

The ac component of current is equal to 2 pi times the product of the rippl®. Galvanometer Calibration and Sensitivity
voltage, the ripple frequency, and the capacitance of the test cell in farads .
(where pi = 3.14). If the capacitance of the test cell is 100 pF 1), the 9.1 When a dc galvanometer is used to measure the current,

ripple frequency is 100 kHz, and the ripple voltage is 5 mV (0.001 % ofit Shall first be calibrated to ensure that it is properly balanced,
a 500 volt test voltage), the alternating component of currentis 8.1 that is, that the deflections on either side of zero are equal when
-7 amperes. The meter would be unreadable under these conditions. the galvanometer is energized with “direct” and “reverse”

THERMOMETERS
MEASURING 75-220C
LEAD
TFE-FLUOROCARBON
DIELECTRIC GUARD
UHF CABLE, 3000V. ELECTRODE
POLYSTYRENE TYPE 421-391,RG144 - 90-110¢C
MOUNTED

TRANSFER I-MEGOHM
SWITCHES~._ RESISTOR

L PERFORATED
e b CERAMIC DISK INNER GLASS OUTER
AYRTON SHUNT & DOOR DOOR
GALVANOMETER

Note 1—For measurements of current less tharm A replace galvanometer and shunt with picoammeter.
Note 2—With the S.P.D.T. switch on C terminal the galvanometer may be calibrated while the electrodes of the test cell are short-circuited.
FIG. 1 Circuit Diagram and Connections with Complete Shielding for Measuring Specific Resistance (Resistivity) of Electrical
Insulating Liquids
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polarities of the test potential. test cell will be broken when the door is opened.
Note 3—Throughout this test method the terms “direct polarity” and* h11.4 IA Cr%ss-sectmﬂal VlleW of dthe. ;eSt Chatr)?ber with ad
reverse polarity” are used to indicate when the positive and negativé ree-electrode test cell in place and with test cables connecte

potential leads, respectively, are connected to the outer electrode of tH& Shown in Fig. 1.
test cell.

9.2 The galvanometer sensitivita,, in amperes per divi-
sion, is used in computing the resistivity and is derived from
the following equation:

G, = (E/R) [m|]P5 (§D)

12. Test Temperature

12.1 The temperature at which a referee test is made shall be
mutually agreed upon between the purchaser and the seller.
Resistivity measurements are made at many different tempera-
tures. For acceptance tests, it is generally made at a tempera-

where: ture of 100°C, while for routine testing, it is usually made at

E = test voltage, V, room temperature, 85, or 100°C. In some research investiga-

R = calibrating resistor() , tions, tests may be made at considerably higher temperatures,

S = shunt multiplying factor (ratio of galvanometer current while in other cases, particularly for tests on cable oils in
to total current), and service, tests may be made over a range of temperatures.

D = galvanometer deflection, in divisions.

13. Test Voltage

10. Test Cell§ 13.1 The average electrical stress to which the specimen is
10.1 The design of test cells that conform to the generasubjected shall be not less than 5 V/mil (200 V/mm) nor more

requirements given in the Annex are considered suitable for usaan 30 V/mil (1200 V/mm). The upper limit has been set with

in making these tests. the purpose of avoiding possible ionization if higher stresses
10.2 Three types of guarded electrode test cells that corwere permitted. For acceptance testing, the stress and time of

form to these requirements and have been found suitable falectrification should be mutually agreed upon by the purchaser

measuring the resistivity of insulating liquids are shown inand the seller. The time of electrification in general usage is 1

Figs. Al.1, A1.2, and A1.3. In addition, a two-electrode cellmin.

suitable for making routine tests is shown in Fig. Al1.4. These e . '

. . - . . Note 4—The dc volume resistivity of new oil, particularly at room

figures and a brief description of each cell are given in thqemperature, has been shown to be a function of both electrical stress and

Annex. _ _ electrode spacing. The resistivity has been found to have a maximum
10.3 Because the configuration of the electrodes of thes@alue when the applied electrical stress is about 50 V/mil; electrical

test cells is such that their effective area and the distancstresses either below or above this critical value yield lower values of
between them are difficult to measure, each test cell constariolume resistivity®
K, can be derived from the following equation:

K =36rC =113

14. Conditioning
14.1 Store the sample in its original sealed container and

where: shield it from light. Some liquids, such as oils of petroleum

K = test cell constant, cm, and origin, undergo changes when exposed to sunlight. Allow the

C = capacitance, pF, of the electrode system with air as thesealed container to stand undisturbed, in the room in which the
dielectric. (For methods of measuring, see Test testis to be made, for a sufficient period of time to permit the
Methods D 150). sample to attain room temperature before it is opened.

11. Test Chamber 15. Storing Test Cell

11.1 When the tests are to be made above room temperaturel5.1 Clean and dry the test cell, when not in use, in
but below 300°C, use a forced-draft, thermostatically con-accordance with Section 16. Store it in a dust-free cabinet until
trolled oven that conforms to Specification E 145 as the tesit is to be used again, at which time clean and dry as directed
chamber. For tests at room temperature the unenergized ovéy Section 16.
can be conveniently used as the test chamber. )

11.2 Provide the test chamber with an opening in the walll6: Cleaning Test Cell
through which two lengths of TFE-fluorocarbon-insulated 16.1 The cleanliness of the test cell is of paramount impor-
shielded cable will pass to make electrical connection from théance when making resistivity measurements because of the
measuring equipment and voltage source, respectively, to tHaherent susceptibility of most insulating liquids to contami-
test cell. Use a perforated ceramic plate or disk to insulate theating influences of the most minute nature. For this reason
test cell from the metal flooring of the oven if the flooring is not clean and dry the cell immediately prior to making the test. It
insulated from the oven. is essential that the procedures and precautions outlined in

11.3 Provide a safety interlock on the door of the testl6.2-16.5 be strictly observed.
chamber so that the electrical circuit supplying voltage to the

6 Ganger, B., and Maier, G., “The Resistivity of Insulating Oil in a Direct Voltage
% Information as to where these cells can be purchased and working drawings ¢field,” Brown-Boveri Review, Vol 56, October 1969, pp. 525-533.
them may be obtained from ASTM, 100 Barr Harbor Drive, PO Box C700, West Harrison, N. L., “Resistivity of Transformer Oil at Low and Medium Field
Conshohocken, PA 19428-2959. Request ADJD092401. Strengths,"Proceedings IEEEIEEEA Vol 115, May 1968, pp. 736—-741.
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16.2 Dismantle the cell completely and wash all the com-heating period, stir the fluid frequently.
ponent parts thoroughly with a technical grade of a suitable 17.5 Remove the cell from the test oven, lift out the inner
solvent (such as acetone or pentane). Wash the componegiectrode, but do not rest it on any surface, and fill the cell with
parts with a mild abrasive soap or detergent. Take care not ta portion of the heated sample. Replace the beaker with the
lay the electrodes on any surface. Rinse all parts thoroughlgemainder of the heated sample on the hot plate. Insert the
with hot tap water, then with cold tap water, followed by inner electrode and rinse the electrodes by twice raising and
several rinsings with distilled water. Take extreme care durindowering the inner electrode. Remove the inner electrode and
the washing and rinsing of the test cell shown in Fig. 2 tohold it suspended in air; then decant the rinsing fluid and
prevent any moisture from entering the thermometer well in thémmediately fill the cell from the remainder of the heated
inner electrode. As a precaution against this eventuality, use sample. Replace the inner electrode.
suitable stopper to plug this opening prior to starting the 17.6 Insert a mercury thermomete€@ution, see Note 5),
cleaning operation. graduated in 0.25°C increments, in the thermometer well
16.3 After the surfaces of the electrodes and guard havprovided in the inner electrode. Immediately return the filled
been washed, take care not to touch these surfaces during tbell to the test chamber (adjusted to a temperature of 5°C above
rinsing or any subsequent operation. the desired test temperature) and make the necessary electrical
16.4 Place the component parts of the test cell in an oveBonnections to the cell.
maintained at 110°C for a period of not less than 60 min. Do

not dry test cells made of Monel at this elevated temperaturg NOT® 5—Caution: A spring-loaded thermocouple may be used for
Mmeasuring the temperature of the inner electrode, but extreme caution

for more than 90 min as oxidation will take place, CausINGshal be exercised that these wires do not come in contact with the voltage
erroneous results. Take care to place the component parts of thgply lead and do not pick up stray emf's.

cell on a clean surface of the oven.

16.5 At the expiration of the drying period, assemble the
cell in the oven, using clean cotton gloves to protect the hand$
Observe the precaution given in 16.3. Note 6—After much experimenting, the above technique has been

16.6 Quickly transfer the assembled test cell to the testvolved to give the most reproducible results for tests at 100°C. Little
chamber maintained at a temperature above the desired texperience has been obtained from tests at higher temperatures. However,
temperature. The exact temperature will depend on both thl@d|t\J/|dbL:aIcljabo:ator(ljetsher_\gagedt|n ;/]vqu at temperatures above 100°C have
oven and the cell design. The test chamber shall be such thB?°2°Y developed Ieir own technique.
when the oil, preheated to 2°C below the test temperature, ifg procedure
transferred to the cell, the test temperature is attained and
maintained within 20 min.

17.7 Perform the operations described in 17.5 and 17.6 as
apidly as possible.

18.1 Make the resistivity measurements while the tempera-
ture of the inner electrode is withitn0.5°C of the desired test

ProcEDURE FOR M akiING REFeree TESTS temperature. If a power factor test has been made on the test
specimen, short-circuit the cell electrodes for 1 min, then start
17. Preparation of Test Specimen and Filling Test Cell the resistivity measurements immediately thereafter.
17.1 Use only a three-terminal cell for these tests. 18.2 In making the initial measurement, apply “direct po-

17.2 When insulating liquids are heated to elevated temlarity” of the potential to the test specimen and at the end of 1
peratures, some of their characteristics undergo a change witRin of electrification record the current and voltage measure-
time, and the change, even though of the minutest nature, mayents. Short-circuit the test cell electrodes for a period of 5
be reflected in the resistivity results. It is therefore desired thafnin. Calculate the resistivity (see Section 27).
the elapsed time necessary for the test specimen to attain18.3 Atthe end of the 5-min period, remove the short-circuit
temperature equilibrium with the test cell be held to a mini-from the electrodes, then apply “reverse polarity” of the
mum. For optimum procedure do not exceed 20 min for thigootential to the test specimen. At the end of 1 min record the
time. It is essential therefore that the procedure outlined ireurrent and voltage measurements and calculate the resistivity.
17.4-17.7 be closely followed. Average the resistivity values obtained from the “direct” and

17.3 When the resistivity test is to be made subsequent tgeverse” polarity measurements.
the ac loss characteristic measurement, it follows that the 18.4 Pour off the liquid in the test cell and without rinsing
precautions to be observed in preparation of the test specimegain fill the test cell with a second test specimen from the
and filling the test cell have already been met. In the eventheated sample and take another set of measurements as
however, that the resistivity test is to be made without makingutlined in 18.2 and 18.3.
the a-c loss characteristic measurement, use the procedure forl8.5 If the difference in the resistivity values of the two test
preparation of the test specimen and filling the test cell outlinedpecimens is within 20 % of the higher of the two values, no
in 17.4-17.7. further tests are required and report the average of the two test

17.4 In order that representative test specimens may b&pecimens as the resistivity of the sample. If the difference in
obtained, gently tilt or invert the sample container and swirl thethe values of the two test specimens is not within 20 %, test a
fluid several times. Immediately after mixing the sample, poutthird specimen. If the difference in the values between any two
a quantity of fluid sufficient for four fillings of the test cell into of the three test specimens is not within 20 %, clean the test
a chemically clean, dry beaker and heat on a hot plate to eell and test specimens from another sample until the differ-
temperature 2° below the desired test temperature. During thence in the resistivity of two test specimens is within 20 %.



NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

v D 1169

18.6 When the dissipation factor or power factor measure- 24.2 Before filling, always rinse the test cell with a portion
ments on test specimens from a sample are not within the limitsf the test specimen to be tested.
specified in Test Method D 924, do not report the results o%

resistivity measurements on these test specimens (if made) a é - Electrical Connection

repeat the test when resamples are obtained. 25.1 When making electrical connection to a two-electrode
cell, the shield on the lead usually connected to the guard

PermissiBLE M obiFicaTions WHEN M AKING RouTINE TESTS electrode (see Fig. 1) shall be securely clipped to the TFE-
19. General fluorocarbon insulation in order to prevent contact with any

19.1 When it is desired to get an approximation of thesurface.

resistivity of a test specimen or to make tests on a group of test6. Number of Tests

specimens of thesametype of insulating fluid to ascertain 56 1 oply a single test specimen need be tested in measur-

whether the. resistivity is greater or less than some spemﬁgﬁm the resistivity of a sample.

value, certain modifications to Sections 17 and 18 are permit- _

ted as outlined in the following sections. 27. Calculation

20. Test Cell 27.112Calculate the resistivity of atest specimgnin units_

of 10~ ohm-centimetres, by using one of the following

equations, depending on whether the galvanometer or picoam-
eter was connected in the test circuit:

20.1 Any test cell conforming to the requirements given in
the Annex may be used. For routine tests, however, th
requirements for a guard electr_ode may be Waived.provide 27.1.1 Using the galvanometer for current measurement:
that the two-electrode cell used is of adequate capacitance and
with sufficient ratio of surface area to specimen thickness to p = (E[MIPSK)/(D [m]PS Gy
provide proper operation of the measuring equipment. One 27.1.2 Using the picoammeter for current measurement:
such cell is shown in Fig. Al.4. o = (E [M[]P5 K)/!

21. Test Chamber .
where:

21.1 An oil bath having uniform temperature distribution g
and provided with adequate temperature regulation may be
used for routine tests, provided that, when the test cell isD galvanometer deflection, in divisions,
immersed in the bath, the temperature difference in the test cell5g galvanometer sensitivity, in picoamperes per division,
between any part of the inner electrode and the outer electrode and
does not exceed 2°C. A less satisfactory method is the use of A = current, picoamperes.
hot plate, but variations in temperature throughout the cell ma

. . R
lead to questionable results. In general, the use of a forced-draft eport o .
air test chamber is preferable. 28.1 Report the following information:

28.1.1 Specific resistance (resistivity) of the sample,

test voltage, V
cell constant, cm,

22. Test Temperature 28.1.2 Type of cell used,
22.1 Resistivity measurements may be made when the test28.1.3 Method of measurement,
specimen is withint2.0°C of the desired temperature. 28.1.4 Average voltage gradient in the sample while under

. test in volts per mil (or volts per millimetre),
23, Clear_nng Test Cell ) 28.1.5 Temperature of the sample while under test,

23.1 Since some two-electrode cells cannot be dismantled, 28.1.6 Temperature and humidity of the room during test.
the cleaning procedure given in Section 16 cannot always be 28 2 Use the following table as a guide in reporting the
followed. Where this applies, it is imperative that each labo-gyes of resistivity:
ratory evolves a good cleaning procedure for the cell used so

- p, (10*2 Q-cm) Report Value to:
that repeatable results can be obtained. Only solvents men- 500 or greater nearest 50
tioned in 16.2 are satisfactory as cleaning agents. 180 or gfeatervbbUT less r:hanlggo nearest 10
H or greater, but less than nearest integer
23.2 When a number of test specimens of shenetype of Less than 10 two significant figures

fluid are to be tested consecutively, the same test cell may be . _
used without cleaning, provided that the resistivity of the tesg9: Precision and Bias
specimen previously tested was greater than the specified 29.1 Precision—Repeatability and reproducibility cannot
value. If the resistivity of the last test specimen tested was ledse developed for this procedure due to an insufficient number
than the specified value, clean the test cell before using fobf participants in the most recent round robin and the incom-
further tests. pleteness of the data. Work is being performed to collect data
24. Procedure from sevgral Ia_boratories. . .

) 29.2 Bias—Since there is no accepted reference material

24.1 Because of the difference in construction of the variougyitable for determining the bias, no statement can be made at
types of test cells that may be used for routine tests, no detailaglis time.

procedure for preparation of the test specimen and filling of the
test cell is given. Give due regard to the precautions outlined if0- Keywords
Section 17. 30.1 resistivity; specific resistance
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ANNEX
(Mandatory Information)

Al. CELLS USED FOR MEASURING SPECIFIC RESISTANCE (RESISTIVITY) OF ELECTRICAL INSULATING LIQUIDS

Al.1 Design of Cel—A cell for the purpose of measuring gap spacing between the measuring electrode and the high-
the specific resistance (resistivity) of electrical insulatingvoltage electrode shall be such that the ratio of surface area to
liquids should meet the following general requirements: the thickness of the test specimen shall be large enough to

A1.1.1 The design of the cell shall be such as to facilitatg®rovide sufficient current for adequate operation of the mea-
easy and thorough cleaning of its component parts, permit thg!"ng equipment. Itis required, however, that the precision of
use of the cell in a suitable temperature bath, and providd1e measurements meet the intended accuracy of this method.

means for measuring the temperature of the liquid under tests. A1.2 Recommended Test Celour cells that have been
Al1.1.2 The materials used in constructing the cell shall bq ]

nonoorous and capable of satisfactorily withstanding the tem_ound suitable for measuring the resistivity of electrical insu-
P cap . y 9 lating materials are shown in Fig. A1.1, Fig. A1.2, Fig. A1.3,
perature to which the cell will be subjected under test. Theand Fig. A1.4. The following is a description of each:
alignment of the electrodes shall not be influenced by this T 5 o L
temperature nor by the operation of filling the cell with the test A1.2.1 Figure A1.1°—The cell shown in Fig. Al.l is a
liquid. three-terminal cell. It is made of Monel, its volume is 185 mL,
A1.1.3 The electrodes or their surfaces shall be made of 4S capacitance with air as the dielectric is approximately 75 pF,

metal capable of resisting attack by mild acids such as aré"d it is suitable for use at voltages up to 5 kV and
found in oils of petroleum origin, particularly after prolonged emperatures up to 1§O C. o _
exposure at elevated temperatures. Metals that have been found*1-2-2 Figure A1.2°—The cell shown in Fig. A1.2 is a
satisfactory from this standpoint are gold, nickel, MoneLthree-termmal cell, as well. It is made of stainless steel, its

platinum, and stainless steel. Plated surfaces that may p@lume is 40 mL, itis suitab!e for use at voltages up to 3 kV,
satisfactory for short periods of time for testing liquids having@nd temperatures up to 150°C. This cell has been proposed by
low acidity are gold, platinum, nickel, chromium over nickel, the International Electrotechnical Commission for use as an

or rhodium. international standard test cell.

Al1.1.4 In order to achieve a high order of accuracy in
determining the resistivity, a guard electrode shall be provided——————— —
which adequately shields the measuring electrode. A shielded ° Figure Al.1 is no longer commercially available.
wire or coaxial cable shall be used to connect the guard an959Available from Avo International, 4651 South West Moreland Rd., Dallas, TX

. . K 237 (Catalog No. 810200).

measuring electrodes, either directly or by a plug to the
measuring circuit.

Al1.1.5 The solid insulation used to support the guard
electrode relative to the measuring electrode shall not extend /
into the portion of the sample being tested.

Al1.1.6 The insulating materials used in constructing the cell
shall not absorb or be adversely affected by the test liquids or g
cleaning solvents. The insulation resistance of these insulating (L

/— THERMOMETER WELL

QUARTZ OR
BOROSILICATE GLASS

[ 1

materials must necessarily be high, particularly that between @ NS
the guard and the measuring electrodes. Insulating materials |
that have proven satisfactory are boron nitride, borosilicate \
glass, quartz, steatite, and TFE-fluorocarbon. Thermoplastic " ELLOTRODE
materials such as hard rubber and polystyrene, although having \
good electrical properties, are not suitable as they soften below
130°C. Insulating materials of the molded mica-dust type have
been found to absorb solvents and therefore are not considered ‘
as satisfactory in the measurement of liquids having high INNER
resistivity values. \ NN ELECTRODE
A1.1.7 In designing the cell, the distance across the surface 1 AS Ty
of the test specimen and across the solid insulating material oA GAP SPACING
between the guard and the measuring electrode shall be great 75 3\\\
enough to withstand adequately the test potential used. Leak- L N
age across these paths has been found to produce erroneous ]
results. s
Al1.1.8 The surface area of the measuring electrode and the FIG. A1.1 Cell for Referee Tests

z

QUTER
ELECTRODE

53 in (135 mm)
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FIG. Al1.2 Small-Capacity Cell for Referee Tests and Research Investigations
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FIG. A1.3 Test Cell
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FIG. Al.4 Two-Electrode Cell for Routine Tests

Al.2.4 Figure A1.4>—The cell shown in Fig. Al.4 is a

Al.2.3 Figure A1.3'>—The cell shown in Fig. A1.3 is a two-electrode cell intended solely for making routine tests
three-terminal cell, as well. It is made of stainless steel, thavhere it is desired to ascertain whether a sample is greater or
volume is 40 mL, and the capacitance with air as the dielectri¢ess than some specified value. The concentric cylinders are of
is approximately 60 pF. The cell is suitable for use at voltage&ickel-plated brass which are mounted on a TFE-fluorocarbon
up to 2 kV and temperatures up to 150°C. base and contained in an 800-mL borosilicate glass beaker. The

volume of oil required when using this cell is 500 mL. The cell

is suitable for use at voltages up to 5 kV and temperatures up
to 150°C.

10 Available from Tettex Instruments, Inc., P. O. Box 281, Fairview Village, PA
19409 (Model No. 2903). One cell not shown in the drawings that has been found ** There is no known commercial source for the two-electrode cell shown in Fig.
suitable for resistivity tests is available from Rutherford Research, P. O. Box 249A1.4. Working drawings may be obtained from the ASTM, 100 Barr Harbor Drive,
Rutherford, NJ 07070. PO Box C700, West Conshohocken, PA 19428-2959. Request ADJD092404.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



