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This standard is issued under the fixed designation D 1475; 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.

This method has been approved jor use by agencies of the Department of Defense to replace Method 4184.1 of Federal Test Method
Standard No. 1414 and for listing in the DoD Index of Specifications and Standards.

1. Scope

1.1 This test method covers the measurement
of density of paints, varnishes, lacquers, and
components thereof, other than pigments, when
in fluid form.

1.2 This standard may involve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consult and
establish appropriate safety and health practices
and determine the applicability of regulatory limi-
tations prior to use.

2. Applicable Document

2.1 ASTM Standard:
E 380 Metric Practice?

3. Definition

3.1 density—the mass (weight in vacuum) of
a unit volume of the liquid at any given temper-
ature. In this method, it is expressed as the weight
in grams per millilitre, or as the weight in pounds
avoirdupois of one U. S. gallon, of the liquid at
the specified temperature; in the absence of other
temperature specification, 25°C is assumed.

4. Summary of Method

4.1 The accurately known absolute density of
distilled water at various temperatures (Table )
is used to calibrate the volume of a container.
The weight of the paint liquid contents of the
same confainer at the standard temperature
(25°C) or at an agreed-upon temperature is then
determined and density of the contents calcu-

lated in terms of grams per millilitre, or pounds
per gallon at the specified temperature.

5. Significance and Use

5.1 Density is weight per unit volume, It is a
key property in the identification, characteriza-
tion, and quality control of a wide range of
materials. Density measurements in terms of
weight per gallon are commonly used to check
paint quality. If the density is not within specifi-
cation, there is a good chance that there was a
mischarge or other serious problem.

5.2 This test method is suitable for the deter-
mination of density of paint and related products
and components when in liquid form. It is par-
ticularly applicable when the fluid has too high a
viscosity or when a component is too volatile for
a density balance determination.

5.3 This test method provides for the maxi-
mum accuracy required for hiding power deter-
minations. It is equally suitable for work in which
less accuracy is required, by ignoring the direc-
tions for recalibration and consideration of tem-
perature differentials, and using the container as
a “weight-per-gallon” cup.

6. Apparatus .
6.1 Pycnometer—Any type, or weight-per-gal-
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lon cup, having a capacity of from 20 to 100 mL
may be used, provided that it may be filled
readily with a viscous liquid, adjusted to exact
volume, and covered to exclude loss of volatile
matter.

6.2 Thermometers, graduated in 0.1°C, such
as are supplied with glass pycnometers.

6.3 Constant-Temperature Bath, held at
25 =+ 0.1°C is desirable.

6.4 Laboratory Analytical Balance.

NoTe 1—The usual weight-per-gallon cup and sim-
ilar specialized pycnometers may have filled weights
that exceed the capacity of the usual laboratory analyt-
ical balance, In such cases, use of a hanging pan, triple-
beam balance, with scales graduated to 0.01 g has been
found to provide results the mean of which was con-

sistent with the overall precision and accuracy of the
method.

6.5 Desiccator and Desiccated Balance, or a
room of reasonably constant temperature and
humidity are desirable.

7. Calibration of Pycnometer or Cup

7.1 Determine the volume of the container at
the specified temperature by employing the fol-
lowing steps:

7.1.1 Clean and dry the container and bring
it to constant weight. Chromic acid (see 7.1.1.1)
cleaner and nonresidual solvents may be used
with glass containers and solvents with metal
containers, For maximum accuracy, continue
rinsing, drying, and weighing until the difference
between two successive weighings does not ex-
ceed 0.001 % of the weight of the container.
Fingerprints on the container will change the
weight and must be avoided. Record the weight,
M, in grams,

7.1.1.1 Chromic acid cleaning solution is cor-
rosive to skin, eyes and mucous membranes and
can cause severe burns. Avoid contact with eyes,
skin or clothing. In making dilute solution, al-
ways add acid to water with care. In case of
contact, flush skin with water, using a shower if

- exposure is severe. Flush eyes for 15 minutes
with copious amounts of water, Immediately call
‘a physician, Remove clothing immediately and
_wash before reuse. Chromic acid cleaning solu-

“tion is a strong oxidizer. Avoid contact with

- organic or reducing substances as a fire could
“results. See supplier’s Material Safety Data Sheet
for further information.

7.1.2 Fill the container with freshly boiled
distilled water at a temperature somewhat below
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that specified. Cap the container, leaving the
overflow orifice open. Immediately remove ex-
cess overflowed water or water held in depres-
sions by wiping dry with absorbent material.
Avoid occluding air bubbles in the container. .

7.1.3 Bring the container and contents to the
specified temperature using the constant-temper-
ature bath or room if necessary. This will cause
further slight flow of water from the overflow
orifice due to the expansion of the water with the
rise of the temperature.

7.1.4 Remove the excess overflow by wiping
carefully with absorbent material, avoiding wick-
ing of water out of orifice, and immediately cap
the overflow tube where such has been provided.
Dry the outside of the container, if necessary, by
wiping with absorbent material. Do not remove
overflow that occurs subsequent to the first wip-
ing after attainment of the desired temperature
(Note 2), Immediately weigh the filled container
to the nearest 0,001 % of its weight (Note 3).
Record this weight, N, in grams.

Note 2—Handling the container with bare hands
will increase the temperature and cause more overflow
from the overflow orifice, and will also leave finger-
prints; hence, handling only with tongs and with hands
protected by clean, dry, absorbent material is recom-
mended.

Note 3—Immediate and rapid weighing of the filled
container is recommended here to minimize loss of
weight due to evaporation of the water through orifices,
and from overflow subsequent to the first wiping after
attainment of temperature where this overflow is not
retained by a cap.

7.1.5 Calculate the container volume as fol-
lows:

V=(N-M)/p
where:
V = volume of container, mL,
N = weight of container and water, g (7.1.4),
M = weight of dry container, g (7.1.1), and
p = absolute density of water at specified tem-

perature, g/mL (see Table 1).
7.1.6 Obtain the mean of at least three deter-
minations.

8. Procedure

8.1 Repeat the steps in Section 7, substituting
the sample for the distilled water and a suitable
nonresidual solvent for the acetone or alcohol
(see 7.1.2 and Note 4), Record the weight of the
filled container, W,-and the weight of the empty
container, w, in grams.
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