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Designation: D5125 - 10 (Reapproved 2014)

INTERNATIONAL

Standard Test Method for
. . . . 1

Viscosity of Paints and Related Materials by ISO Flow Cups
This standard is issued under the fixed designation D5125; 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 determination of the flow
time (viscosity) of Newtonian and near-Newtonian paints, and
related coatings and products using ISO capillary flow cups.

2. Referenced Documents
andaﬁ&9
% Te -ﬂ'bﬁ'iods for Rheological Properties of Non-
g 1an Materials by Rotational (Brookfield type)
cometer

Note 1—If the liquid is non-Newtonian, that is shear—thinmr&ﬁﬂﬂ-{ D3924 Specification for Environment for Conditioning and

thixotropic, Test Methods D2196 should be used.

1.2 The cup-orifice combination (ISO
diameter of 3 mm, 4 m T
provide an efflux h*n e of 20 to 100 s and
viscosities up to t 1’0& m?*/s). The most commonly
used cup is the OE@i‘the 4-mm orifice.

1.3 This t&lmethod is limited to testing materials for which
the breakpoint of the flow from the orifice of the flow cup can
be determined with certainty. This point is difficult to deter-
mine and reproduce for materials with flow times in excess of
100 s due to slowing-down effects.

p with orifice
is selected to

1.4 The values stated in SI units are to be regarded as
standard. The values given in parent s are fori%formation

only. E“

1.5 This standard dﬁ%uﬁeﬁx% address the safety
concerns, if any, associa use. It is the responsibility
of the user of this W establzsh appropriate safety and

health practices a etermine the applicability of regulatory
limitations prior to use.

Note 2—The International Civil Aviation Organization (ICAO) and the
International Maritime Organization (IMO) include in their regulations a
similar test (ISO 2431) to determine the viscosity of hazardous viscous
liquids. The viscosity is then used to place these liquids in a hazard
packaging group depending on their viscosity/flashpoint relationship. The

U. S. Department of Transportation permits the use of: regulati or
transhipment of hazardous material within thﬁ%ﬁ 0% for
foreign destinations.

@, wﬁ"

! This test method is under the?&cnon of ASTM Committee DO on Paint

and Related Coatings, Materials and Applications and is the direct responsibility of
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wtiog of T iani A Dainte and Daint Matariale
TUes O1 A_A\.lulu raints anG raint vatériais.
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2 An ISO-type cup with an orifice diameter of 8 mm is available, but it is not
listed in ISO 2431 and precision and accuracy are not known.

Testing Paint, Varnish, Lacquer, and Related Materials
D3925 Practice for Sampling Liquid Paints and Related
Pigmented Coatings
E1 Specification for ASTM Liquid-in-Glass Thermometers
2.2 ISO Documents:
ISO 2431 Paints and Vagnishes: Determination of Flow Time
by Use of a F %

S
3. Termi(%%- 1,1E“
3.1 Defi 1_-!‘5

3 1.1 ﬁ' O% viscosity, n—the ratio of the applied shear
ear rate.
1 1 Discussion—The SI unit for dynamic viscosity is the
pascal second (Pas). The traditional unit is the centipoise (cP);
1 cP =1 mPas.

3.1.2 flow time, n—the elapsed time from the moment when
the material under test starts to flow from the orifice of the
filled cup to the moment when%ﬁjow strearg'lof material first
breaks close to the orifi¢

3.1.3 kinemati _‘;.- ﬂﬂho of the dynamic vis-
cosity to the dens f th!ﬂkﬁhd

3.1.3.1 Discussi E{—’ﬁle SI unit for kinematic viscosity is
the square rr?k second (mz/s) The traditional unit is the
centistokes (¢St); 1 ¢St =1 mm?/s.

3.1.4 near-Newtonian liquid, n—a liquid in which the varia-
tion of viscosity with shear rate is small and the effect on
viscosity of mechanical disturbances such as stirring is negli-
gible.

3.1.5 Newtonian liquid, n—a liquid in which the viscosity is

independent of the shear stress or shear rate. Compare non-
Newtonian liquid.

3 BEar rafarancad AQSTM ctandarde vicit tha A QTM wiaheita
COF IEIereniea AS 1M slanaaras, visit ¢ ASi1in

(ASHR.OE, O
or Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.

contact ASTM Customer Service at service@astm.org.
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3.1.6 non-Newtonian liquid, n—a liquid in which the ratio
of shear stress to shear rate is not constant.

4. Summary of Test Method

4.1 The ISO flow cup is filled level full with the material
under test that has been conditioned at the specified measuring
temperature (see 10.2.2) and the time for the material to flow
through one of the standard orifices is determined.

5. Significance and Use

5.1 This test method is useful for the determination of
package and application viscosities of paints and other coat-
ings. It is limited to Newtonian or near-Newtonian liquids.

5.2 This test method may be used similarly to ISO 2431 in
conjunction with flashpoint to determine the hazard grouping
of viscous liquids in international regulations.

6. Apparatus

6.1 ISO Capillary Flow Cups—ISO cups look like Ford
cups, but instead of the non-capillary hole in the bottom o
Ford cup, the ISO cup has a 20-mm capillary and is more ke
a true capillary viscometer.

6.1.1 Dimensions—T, ﬂﬁ'é 1SO flow cup and
the tolerances all Lg uﬂt}e shall be as given in Fig.
1. The most critic the internal diameter of the jet

of the cup, becaus ﬁow time is inversely proportional to
the fourth p th1s dimension. The jet of the cup shall be
made of stainless steel or sintered carbide unless otherwise
specified, and the body of the cup shall be made of a material
that is corrosion resistant and is not affected by the products to
be tested.

6.1.2 Construction—The dimensions not specified, such as
wall thickness, shall be such that no distortion of the cup can
occur in use. The external shap wn in 1 is
recommended, but may be mod1 ﬁl’l @H}ég of use, or
manufacture, provided th Wet of the cup is
protected from acaden ar as possible by an
external protective sleeve rotective sleeve shall not be
immediately adjac Jet so as to prevent a capillary
action when the material under test flows out.

6.1.3 Finish—The interior surfaces of the cups, including
the orifice, shall be smooth and free of turning marks, crevices,
ledges and burrs that may cause random flow, or trap sample or
cleaning material. The standard of finish required is equivalent
to a maximum roughness of not more than 0.5 um (see Note 3).

Note 3—Roughness defined as the arithmetical meapggdeviation R, fgm
the mean line of the profile. ﬁ E-“i
6.2 Thermometer, accurate to 0,2° aduated at

0.1°C (0.2°F) intervals. Saybo
forming to requirements for the er 17C and 17F (10 to
27°C) (60 to 80°F) as leﬂc ed in Specification El is
required. In addition, temperature measuring devices such as
non-mercury liquid-in-glass thermometers, thermocouples, or
platinum resistance thermometers that provide equivalent or
better accuracy and precision, that cover the temperature range
for thermometer 17C and 17F, may be used.

qﬁhermometer con-

6.3 Stand, suitable for holding the flow cup and provided
with leveling screws.

6.4 Spirit Level, preferably of the circular type.
6.5 Flat Glass Plate or Straight-Edge Scraper.

6.6 Stopwatch, or other suitable timing-device with scale
divisions of 0.5 s or finer and accurate to within 0.2 % when
tested over a 60-min period.

6.7 Temperature-Controlled Room or Enclosure, capable of
maintaining the cup and sample at a recommended, constant
temperature.

7. Reagents and Materials

7.1 Certified kinematic viscosity standards.’

8. Sampl
}MI]%‘ Be

l‘l'l accordance with Practice D3925.

1g‘stmg, it is advisable to strain the sample
appropnate sieve into a clean dry container. This is

éﬁﬁaﬁdatory for referee purposes. Mix the material thoroughly

while at the same time avoiding, as far as possible, loss of
solvent by evaporation.

Note 4—150 mL of strained material is sufficient for one test.

9. Calibration

9.1 Dimensionally simjiar cups will give, with Newtonian
liquids, such as as % r flow times, provided that
the temperal % msely the same. The use of
such hquréip ca ups provides a useful means of
initially chec 1 at dimensionally similar cups are within

Wlerances of performance and also for checking
to time whether any wear or damage has taken place
su c1ent to bring a cup outside the accepted tolerances.

the acc

9.2 For calibration of any particular cup, use a standard oil’
of known kinematic viscosity and draw a graph of kinematic
viscosity versus temperature from the data given by the
supplier for the oil.

9.3 Using the relevant %e&descr =in Section 1010,
determine the flow the wn temperature
within the range‘@i ’%6 80°F), measured to the
nearest 0.1°C.

9.3.1 Record &c&ﬂgw time, wh1ch should be in the range 30
to 100 s and rably near the midpoint of this range, to an
accuracy of 0.2 s.

9.4 From the prepared graph, read the kinematic viscosity at
the test temperature.

9.4.1 Using the appropriate calibration graph of Fig. 2, Fig.
3, Fig. 4 or Fig. 5, read the flow time corresponding to this
kinematic viscosity.

9.5 If the two values of flow time obtained do not differ by

mare than 2 0

the cun mav he deemed satisfactory for use.
VAV o€ 10

uian 5 70, wiv Lup iuay ULULLICU SausSiatiUl y

9.6 For reference purposes, a correction factor correspond-
ing to the flow time deviation from that obtained using the oil
may be applied.

° Standards, available from the Cannon Instrument Company, P.O. Box 16, State
College, PA 16801 have been found suitable for this purpose.
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10. Procedure

10.1 Preliminary check: E‘{\tﬁ

! efﬁ% 1s suitable
gl

give a flow time of

Note 5—This check is carried out tQ s
for the test (that is, is Newtonian

10.1.1 Choose a flow cup
between 30 and 100 s foi il @i,

10.1.2 Determine themw time by the procedure specified
in 10.2, making sure that the material is well agitated before
pouring into the cup. Remove the finger within 5 s of filling the
flow cup.

10.1.3 Repeat the determination but this time allow the

material to remain in the flow cup for 60 s before removing the
finger.

10.1.4 If the second result differs from the first by more than
10 %, the material shall be deemed to be non-Newtonian and
therefore unsuitable for consistency control by flow-time
measurement.

10.2 Determination of Flow Time:

10.2.1 Choose a flow cup that will give a flow time between
20 and 100 s, but preferably between 30 and 100 s for the test
material.

10.2.2 Adjust the temperature of the strained sample and the
flow cup, to 23 £ 0.5°C23 = 0.5°C (23 = 0.5°C (in accor-
dance with Specification D3924)) to 25 £ 0.5°C (77 = 1.0°F)
or to an other alternatively agreed upon temperature.

Note 6—The temperature 23°C (73.5°F) is the standard environment



4l D5125 - 10 (2014)

150

140

130

120

110

100

%
e

-
S

O
o

s
2\
X

e

2
__;F

~N
o

'%-:r
)

wn
o
~

Kinematic viscosi
(o))
o
\\
o
[
%
o

WG

3
N

posid
1}
%

v=137t- %

o
-
e
\\

Z
©

10

| f f S
30 << 100 v e
K o

P~
\\~

X W

T T
0 10 20 30 40 50 60 7&“80 90 100

Flow time, t, s

FIG. 3 Calibration Curve for 4-mm Cup

R, ot
for conditioning and testing paint as speci; i’&cn i 924. It
also is the test temperature specified j ipnal siifiping regulations.
However, 25°C (77°F) has been the ture for measuring

the viscosity of paint and other materj lég!ﬁany years and is the choice
of many operators. 3.

10.2.3 If the temperaﬁ?égontrolled enclosure is used, as
recommended, it is advisable to condition the cup and the
sample before straining, by placing them in the enclosure
before use. The sample shall be considered ready for test
immediately after any air bubbles entrained during the prepa-
ration and sieving procedures have dispersed. Carry out a final
check that the temperature of the sample is within 0.5°C (1°F)
of the agree test temperature immediately prior to filling the

cup.

10.2.4 Place the flow cup on the stand, in a position free of
drafts and, by using the level and adjusting the leveling screws
of the stand, ensure that the upper rim of the flow cup is in a
horizontal plane.

10.2.5 With the orifice closed by a finger, fill the cup with
the freshly strained, bubble-free sample, pouring slowly to
avoid the formation of air bubbles. If any bubbles are formed,
allow them to rise to the surface and remove them. If the cup
has been properly leveled, the sample will overflow evenly
over the rim into the gallery. Remove any meniscus formed
either by drawing the straight-edge scraper over the entire rim
of the cup or by sliding over the rim, a flat glass plate with
rounded edges so that no air bubbles form between the glass



