
Designation: D4486 − 10

Standard Test Method for
Kinematic Viscosity of Volatile and Reactive Liquids1

This standard is issued under the fixed designation D4486; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the measurement of kinematic
viscosity of transparent, Newtonian liquids which because of
their reactivity, instability, or volatility cannot be used in
conventional capillary kinematic viscometers. This test method
is applicable up to 2 × 10−5 N/m2 (2 atm) pressure and
temperature range from −53 to +135°C (−65 to +275°F).

1.1.1 For the measurement of the kinematic viscosity of
other liquids, see Test Method D445.

1.2 WARNING—Mercury has been designated by many
regulatory agencies as a hazardous material that can cause
central nervous system, kidney and liver damage. Mercury, or
its vapor, may be hazardous to health and corrosive to
materials. Caution should be taken when handling mercury and
mercury containing products. See the applicable product Ma-
terial Safety Data Sheet (MSDS) for details and EPA’s
website—http://www.epa.gov/mercury/faq.htm—for addi-
tional information. Users should be aware that selling mercury
and/or mercury containing products into your state or country
may be prohibited by law.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
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. For specific
warning statements, see 7.2, 7.3, 7.4, and Annex A1.

2. Referenced Documents

2.1 ASTM Standards:2

D445 Test Method for Kinematic Viscosity of Transparent
and Opaque Liquids (and Calculation of Dynamic Viscos-
ity)

E1 Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 density—the mass per unit volume of the liquid.
3.1.1.1 Discussion—The cgs unit of density (ρ) has the

dimensions of grams per cubic centimetre. The SI unit of
density has the dimensions of kilograms per cubic metre.

3.1.2 kinematic viscosity—The ratio of the viscosity to the
density of the liquid.

3.1.2.1 Discussion—For gravity flow under a given hydro-
static head, the pressure head of a liquid is proportional to its
density ρ. For any particular viscometer, the time of flow of a
fixed volume of liquid is directly proportional to η/ρ. This ratio
is the kinematic viscosity coefficient (ν). The cgs unit of
kinematic viscosity is the stoke and has the dimensions of
centimetre squared per second: the centistoke (0.01 St) is
frequently used. The SI unit of kinematic viscosity has the
dimensions of metre2/second, and is equivalent to 104 St.

3.1.3 viscosity—the ratio between the applied shear stress
and rate of shear.

3.1.3.1 Discussion—This ratio is called the coefficient of
viscosity. The coefficient of viscosity (η) is thus a measure of
the resistance to flow of the liquid. This is commonly called the
viscosity of the liquid. The cgs unit of viscosity is the poise. P,
which has the dimensions of dyne-seconds per square centi-
metre: the centipoise (0.01 poise) is frequently used. The SI
unit of viscosity has the dimensions of newton second/metre2,
and is equivalent to 10 P.

3.1.4 vulnerable liquid—a liquid which by reason of its
volatility, instability or reactivity in the presence of air or any
other specific gaseous medium may undergo physical or
chemical changes that may affect its viscosity.

4. Summary of Test Method

4.1 The time is measured, in seconds, for a fixed volume of
liquid to flow under gravity through the capillary of the
viscometer under a reproducible driving head and at a closely
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controlled temperature. The kinematic viscosity is calculated
from the measured flow time and the calibration constant of the
viscometer.

5. Significance and Use

5.1 Kinematic viscosity is a physical property which is of
importance in the design of systems in which flowing liquids
are used or handled.

6. Apparatus

6.1 Viscometer Thermostat—Any transparent liquid or va-
por bath of sufficient depth such that at no time during the
measurement will any portion of the sample in the viscometer
be less than 20 mm below the surface of the bath liquid or less
than 20 mm above the bottom of the bath may be used. The
temperature control must be such that for the range from 15 to
100 °C (60 to 212 °F) the temperature of the bath medium does
not vary by more than 0.02 °F (0.01 °C) over the length of the
viscometers, or between the position of each viscometer, or at
the location of the thermometer. For temperatures outside this
range, the variation must not exceed 0.05 °F (0.03 °C).

6.2 Temperature Measuring Device—A resistance thermom-
eter (RTD) capable of measurement to 6 0.01ºC (0.02ºF) is the
preferred device for temperature measurement. The use of
suitable liquid-in-glass Kinematic Viscosity Test Thermom-
eters covering the range of test temperatures indicated in Table
1 as listed in Specification E1, is permitted provided they have
been standardized before use (see 8.2). The use of an RTD is
preferred because the thermometers listed in Specification E1
contain mercury.

6.3 Timing Device—Any timing device may be used pro-
vided that the readings can be taken with a discrimination of
0.2 s or better, and that it has an accuracy within 60.07 %
when tested over intervals of 15 min.

6.3.1 Electrical timing devices may be used if the current
frequency is controlled to an accuracy of 0.05 % or better.
Alternating currents, as provided by some public power
systems, are intermittently rather than continuously controlled.
When used to actuate electrical timing devices, such control
can cause large errors in viscosity flow measurements.

7. Reagents and Materials

7.1 Viscosity Oil Standards, conforming to ASTM viscosity
oil standards having the approximate kinematic viscosity
shown in Table 1. Certified kinematic viscosity values are
compared by annual cooperative tests by a number of labora-
tories and are supplied with each portion.

7.2 Chromic Acid (Cleaning Solution)—(Warning—Causes
severe burns. A recognized carcinogen. Strong oxidizer, con-
tact with organic material may cause fire. Hygroscopic. See
A1.2.)

7.2.1 Other suitable cleaning solutions3 are available. In
referee testing situations, glassware shall be cleaned with a
cleaning solution agreed upon by the parties involved.

7.3 Acetone—(Warning—Extremely flammable. Vapors
may cause flash fire. See Annex A1.3.)

7.4 Hydrochloric Acid (Concentrated)—(Warning—
Poison. Corrosive. May be fatal if swallowed. Liquid and
vapor cause severe burns. Harmful if inhaled. See Annex
A1.4.)

8. Standardization

8.1 Viscometers—Only calibrated viscometers standardized
as described in Annex A2 shall be used.

8.2 Temperature—Temperature measuring devices shall be
checked to the nearest 0.01ºC (0.02ºF) by comparison to a
suitable standardized instrument. Liquid-in-glass thermometers
shall be standardized at “total immersion,” which means
immersion to the top of the liquid column with the remainder
of the stem and the expansion chamber at the top of the
thermometer exposed to room temperature; do not submerge
the expansion bulb at the top of the thermometer. It is essential
that the ice point of the standardized thermometers be deter-
mined periodically and the official corrections be adjusted to
reflect the change in the ice point.

8.3 Timers—Standard time signals available in some nations
may be used in checking the accuracy of timing devices. In the

3 Other suitable chromium free, sulfuric acid-based cleaning solutions are
available.

TABLE 1 Approximate Values of the ASTM Viscosity Standards

Viscosity
Standard

Conforming
to ASTM

StandardsA

Approximate Kinematic Viscosity, cSt

At
−53.89°C
(−65°F)

At − 40°C
(−40°F)

At 20°C
(68°F)

At 25°C
(77°F)

AtB
37.78°C
(100°F)

At 40°C
(104°F)

At 50°C
(122°F)

AtB
98.89°C
(210°F)

At 100°C
(212°F)

S-3 300 80 4.6 4.0 3.0 2.9 ... 1.2 1.2
S-6 ... ... 11 8.9 6.0 5.7 ... 1.8 1.8
S-20 ... ... 44 34 20 18 ... 4.0 3.9
S-60 ... ... 170 120 60 54 ... 7.4 7.2
S-200 ... ... 640 450 200 180 ... 17 17
S-600 ... ... 2400 1600 600 520 280 33 32
S-2000 ... ... 8700 5600 2000 1700 ... 78 75
S-8000 ... ... 37 000 23 000 8000 6700 ... ... ...
S-30000 ... ... ... 81 000 27 000 23 000 11 000 ... ...
A The actual values for the standards listed above are established and annually reaffirmed by cooperative tests. In 1971, tests were made using 15 different types of
viscometers in 26 laboratories located in 9 countries.
B Standardizations at 37.78 °C and 98.89 °C are to be discontinued Jan 1, 1977.

D4486 − 10

2

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ASTM D4486-10

https://standards.iteh.ai/catalog/standards/sist/588f8a69-e69b-4712-9a6c-eb86208516ce/astm-d4486-10

https://standards.iteh.ai/catalog/standards/sist/588f8a69-e69b-4712-9a6c-eb86208516ce/astm-d4486-10

