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This standard is issued under the fixed designation D 4052; 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 (e) indicates an editorial change since the last revision or reapproval.

This method was adopted as a joint ASTM-IP standard in 1984.

1. Scope

1.1 This test method covers the determination of the density
or relative density of petroleum distillates and viscous oils that
can be handled in a normal fashion as liquids at test tempera-
tures between 15 and 35°C. Its application is restricted to
liquids with vapor pressures below 600 mm Hg (80 kPa) and
viscosities below about 15 000 cSt (mm2/s) at the temperature
of test.
1.2 This test method should not be applied to samples so

dark in color that the absence of air bubbles in the sample cell
cannot be established with certainty. For the determination of
density in crude oil samples use Test Method D 5002.
1.3 The accepted units of measure for density are grams per

millilitre or kilograms per cubic metre.
1.4 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 hazard
statements, see Note 1 and Note 2.

2. Referenced Documents

2.1 ASTM Standards:
D 1193 Specification for Reagent Water2

D 1250 Guide for Petroleum Measurement Tables3

D 4057 Practice for Manual Sampling of Petroleum and
Petroleum Products4

D 4177 Practice for Automatic Sampling of Petroleum and
Petroleum Products4

D 4377 Test Method for Water in Crude Oils by Potentio-
metric Karl Fischer Titration4

D 5002 Test Method for Density and Relative Density of
Crude Oils by Digital Density Analyzer5

3. Terminology

3.1 Definitions:
3.1.1 density—mass per unit volume at a specified tempera-

ture.
3.1.2 relative density—the ratio of the density of a material

at a stated temperature to the density of water at a stated
temperature.

4. Summary of Test Method

4.1 A small volume (approximately 0.7 mL) of liquid
sample is introduced into an oscillating sample tube and the
change in oscillating frequency caused by the change in the
mass of the tube is used in conjunction with calibration data to
determine the density of the sample.

5. Significance and Use

5.1 Density is a fundamental physical property that can be
used in conjunction with other properties to characterize both
the light and heavy fractions of petroleum and petroleum
products.
5.2 Determination of the density or relative density of

petroleum and its products is necessary for the conversion of
measured volumes to volumes at the standard temperature of
15°C.

6. Apparatus

6.1 Digital Density Analyzer—A digital analyzer consisting
of a U-shaped, oscillating sample tube and a system for
electronic excitation, frequency counting, and display. The
analyzer must accommodate the accurate measurement of the
sample temperature during measurement or must control the
sample temperature as described in 6.2. The instrument shall be
capable of meeting the precision requirements described in this
test method.

1 This test method is under the jurisdiction of ASTM Committee D-2 on
Petroleum Products and Lubricantsand is the direct responsibility of Subcommittee
D02.04 on Hydrocarbon Analysis.
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