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1. Scope

1.1 This test method covers the measurement
of the viscosity of epoxy resins. other epoxidized
compounds, modifiers, and diluents used in for-
mulating epoxy systems, liquid curing agents that
effect the hardening of epoxy resins. and epoxy
resin-curing agent systems or mixtures.

1.2 The viscosity of other liquid materials.
cither clear or opaque. can be determined by this
test method.

1.3 While the test method described is valid
for viscositics between (.1 and 2000 Pa.s (100
and 2 000 000 cP). the use of a kinematic
method of measurement is reccommended for
viscosities between (0 and (0.5 Pa-s (0 and 500
cP).

NotE  1—For unfilled systems. more precise results
may be obtained by using a kinematie procedure for
viscositics up to 50 Pa-s (50 0(X) ¢P).

1.4 This standard may invalve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safeqy prob-
lems associated with its use. It is the responsibil-
ity of the user of this standard 1o establish appro-
priate safety and health practices and determine
the applicability of regulatory limitations prior to
use.

2. Referenced Documents

LV ASTA Stundards:

D 1824 Test Method for Apparent Viscosity of
Plastisols and Organosols at Low Shecar
Rates by Brookfield Viscometer*

E I Specifications for ASTM Thermometers®

3. Significance and Use .

3.1 The procedures for testing permit the ac-
curate determination of the viscosity of materials
within the range from 0.1 (o 2000 Pa-s (100 to
2000 000 cP).

3.2 The tests may be used for both the char-
acterizing and the quality control testing of hiquid
materials,

3.3 This procedure is related to Test Method
D 1824, but is of more general application.

4. Apparatus

4.1 Viscometer., Brookficld Model RVF or
cquivalent.

Notr 2—This test method is based on the use of a
Brooklield viscometer.! Any other comparable viscom-
cter may be used. provided that the limitations and
procedures specified by the manufacturer are followed.

No1r 3—Any viscometer must be checked for ac-
curacy against standard liquids covering the nornial
range of operation of the instrument. The time lapse
between checks must not exceed 6 months. A defective
instrument must be recalibrated before further use.
preterably by the manutacturer of the instrument,

4.2 Bwh. temperature-controlled. controlla-
ble 10 £0.1°C (+£0.2°F). cither oil or water type.
4.3 Thermometer, Celstus, with 0.1 divisions.

! This test method is under the jurisdiction of ASTM Com-
mittee D-20 on Plastivs and is the direct responsibility of Sub-
commitice D20.16 on Thermosetting Materials. .

Current edition approved July 25, 1986, Published Septem-
ber 1986. Originally published as D 2393 - 63 T, Last previous
edition D 2393 - 30,

* dmmual Book of ASTM Standards., Vol 08.02. .

3 dnnual Book of ASTM Standards, Vols 05.03 and 14.01,

¢ Available from Brookfield Engineering Laboratories. lric..
Stoughton. MA. o
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or Fahrenheit, with 0.2 divisions. A suitable ther-
mometer is ASTM Solidification Point Ther-
mometer having a range from 20 to 50°C and
conforming to the requirements for Thermome-
ter 91C as prescribed in Specifications E {. For
other temperature ranges, other ASTM standard
thermometers are available.

4.4 Glass Beaker, 600-mL capacity, or 1-gt
open-top paint can, approximately 10.4 cm
(4.125 in.) in diameter and 11.8 cm (4.625 in.)
deep.

5. Conditioning

5.1 Cover the sample and place in a temper-
ature-controlled bath at the test temperature for
at least 4 h prior to being tested, or for however
much longer time is needed for all parts of the
sample to reach the test temperature within
+0.1°C (£0.2°F). This conditioning may be car-
ried out in the beaker or can in which the mea-
surements are-to be made.

NoTE: 4—If the sample is 4 reacting mixture, such
as a mixture of a resin with a hardener or catalyst, the
resin component and. the hardener component shall be
brought 1o the test tempcerature separately, When both
componeuts have reached the test temperature, the
resin and hardencr shall be combined by slow agitation
with a stirring rod -or mixing paddle, avoiding the
stirring-in of air. Three minutes of careful mixing is
usually sufficient to yicld a uniform blend: Immediately
after mixing is complete, the spindle and the guard shall
be attached to the viscometer. Readings ‘shall com-
mence | min after completion of mixing. '

Greater precision in determining the viscosity of
reacting systems can be obtained by use of Gardner
tubes in a constant-temperature bath.

5.2 Periods of conditioning shorter than 4 h
may be used, if experience has shown results to
be comparable to those obtained after 4 h of
conditioning, If shorter than 4 h, show the time
of conditioning in the report.

5.3 Bring the spindle and guard to the test
temperature before beginning testing,

6. Procedure

6.1 Using the Brookfield Viscometer Model
RVF, the procedure is as follows:

6.1.1 Level the instrument,

6.1.2 Place a 500-mL portion of the previ-
ously conditioned sample in the clean beaker or
can.

6.1.3 Insert the recommended spindle and
guard into the sample, taking care to avoid the
trapping of air under the spindle plate (Table 1),
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Note 5—When the sample consists of a mixture of
a liquid and a solid. for example, a filled resin. the solid
material must be uniformly dispersed throughout the
liquid phase. :

If the sample is a mixture of liquids, for example, a
mixture of a liquid resin with a liquid hardener, the
liquids must be thoroughly interspersed, and the mix-
ture must be visibly free of stirred-in air before inserting
the spindle and guard.

NoTE 6—Since the accuracy of the viscometer is
greatest in the middle of the dial range. it may be
desirable to change the speed setting or the spindle, or
both, to obtain a better reading. In general, greater
accuracy is obtained by reading RVF values only on
the “100" scale, and adjusting the Brookfield factor

accordingly. _

6.1.4 Start the viscometer | min after comple-
tion of any mixing (Note 7). Allow the spindle
to rotate for 30 s. Stop the instrument through
use of the clutch, and read the dial.

Note 7—Place the container on a nonconducting
surface. Do not hold it in the hand, since heat may be
transferred 10 or from the material being tested, thus
affecting the viscosity. If extreme accuracy is needed,
the measurements may be made while the sumple is in
its container in the constant-temperature bath.

The rigid. level mounting of the viscometer on aring
stand or equivalent, and the usc of a height-adjusting
platform for the sample container will be advantageous.

.6.1.5 Afler recording the first reading, allow
the spindle to rotate an additional three 1o four
cycles, and take a second reading.

6.1.6 -1f the sccond reading agrees with the
first, record this figure, If, however, the two read-
ings differ, allow the spindle to rotate three or
four more times, and rcad the value again. Con-
tinue this procedure for ten readings, or until a
constant reading is obtained.

Novi 8—If the sample is a reactling mixture, for
example, a resin and a hardencer, it will ofien be im-
practical or impossible to obtain a constant reading. In
this case, the first reading is generally the one to record..
unless it is desired to conduct a time versus viscosity
study of the reaction.

6.1.7 Convert the reading obtained from the
dial to viscosity in pascal seconds (or centipoises),
in accordance with the conversion table in Table
l. .

6.2 It is often of interest to determine the
thixotropic characteristics of the sample under
test. The viscosity is measured at different speeds,
and a ratio relationship is set up as an index of
relative thixotropicity or so-called thixotropic in-
dex. For example:

{Viscosity at Speed 2)/(Viscosity at Speed 20)

= 80 Pa.s (80 000 cP)/
. 20Pa.s(20 000cP)=4



