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Standard Test Method for

Viscosity by Ford Viscosity Cup'

This standard is issued under the fixed designation D1200; 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 standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope

1.1 This test method covers the determination of the viscos-
ity of Newtonian or near-Newtonian paints, varnishes,
lacquers, and related liquid materials with the Ford-type efflux
viscosity cup. If the material is non-Newtonian, that is,

shear-thinning or thixotropic, Test Method D2196 should %ﬁﬁ

used.

1.2 The values stated in
standard. The values gi %
only. \g%_,

1.3 This stand Wpurport to address all of the
safety concerns, @, assoczated with its use. It is the
responsibility'@ﬁ. e user of this standard to establish appro-

priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

re to b arded as the
eﬁ@_ﬂa for information

2. Referenced Documents

2.1 ASTM Standards:*

D2196 Test Methods for Rheological Properties of Non-
Newtonian Materials by Rotatl (Brookﬁeld type)
Viscometer

E1 Specification for ASTM -

3. Terminology 1\‘,\‘5"
3.1 Definitions: ,,:LE{

3.1.1 Newtonian B % n—a liquid in which the viscosity is
independent of the shear stress or shear rate. If the ratio of
shear stress to shear rate is not constant, the liquid is non-
Newtonian.

uﬁ'ﬂ%ennometers

3.1.2 Near-Newtonian liquid, n—a liquid in which the
variation of viscosity with shear rate is small and the effect on
viscosity of mechanical disturbances such as stirring is negli-

gible. “‘5

! This test method is under the jurisdicti 5: ﬂ on Paint
and Related Coatings, Materials, and Applic% 1{; rect resp0n51b111ty of
Subcommittee D01.24 on Physical Properties®o w aints and Paint Materials.

Current edition approved Dec. 1, 2014. ed December 2014. Originally
approved in 1952. Last previous e%épproved in 2010 as D1200 - 10. DOL
10.1520/D1200-10R 14.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

Test Method

is up is filled level full with the liqui
@ﬁ';‘bp filled level full with the liquid
e for the material to flow through one of

4. Summar
4.1

ﬁ’starxdﬁ&%nﬁces is measured.

@ﬁlgmﬁcance and Use

5.1 This test method is useful for the determination of
package and application viscosities of a number of paints and
other coatings and in the thinning of these materials, but is
limited to Newtonian or near-Newtonian liquids.

5.2 There are other types of apparatus for measuring vis-
cosity in the laboratory th oduce more accurate results.

6. Apparatus ‘gﬁl Eﬂ‘*‘:

6.1 Ford'@p}f‘ gp.'!-— os. 1,2, 3, 4, and 5 Ford
viscosity cups ma'ii{'lr‘;f corrosion- and solvent-resistant mate-
rials asse I@ﬁ‘&s complete units (Note 1), and conformmg to
the ﬂ”ﬁﬁlonal requirements shown in Fig. 1. The orifice
dimehsions are considered as a guide only as the combination
of cup and orifice dimensions must permit conformance to the
flow formula for each cup as listed in the Appendix.

Note 1—If the orifice is removed from the cup for any reason the cup
should be recalibrated before use as described in the Appendix.

ty T nEﬂpmeter con-

C(19to 27°C)
scri {ﬁ pecrﬁcatlon El. In
v1ces such as non-mercury

6.2 Thermometer—Saybolt
forming to the requireme
or 17F (66 to 80
addition, temperatur asu
liquid-in-glass therm thermocouples or platinum re-
sistance therm that pr0v1de equivalent or better accu-
racy and precision, that cover the temperature range for
thermometer 17C and 17F, may be used.

6.3 Timing Device—Any timing device may be used pro-
viding that the readings can be taken with a discrimination of
0.2 s or better.

7. Test Specimen

7.1 The specimen of the material to be tested shall be visibly
homogencous and free of any forcign material of i bolobies.

8. Temperature of Testing

8.1 All measurements with the Ford viscosity cups shall be
made at 25°C (77°F) or a temperature agreed upon between
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FIG. 1 Ford Viscosity Cup and Orifices

producer and user. Temperature drift during the test should be
kept to a minimum and should not exceed +0.2°C (£0.4°F).

Note 2— It is impossible to predict the effect of temperature change on
each material with which the apparatus may be used s factor m
less than 1 % per degree Celsius for some 11qu1 othesﬂ

as high as 8 to 10 % per degree Celsius. ‘}
I 'i."i'
9. Calibration

9.1 Cups should be cali 1n accordance with the
procedure described in A'ﬁab dix X1. The frequency of this
calibration check depends upon the amount of use and the care
that the individual cup receives. If the cup varies more than
10 % from standard, it should not be used.

10. Conditioning

10.1 Bring the material to a temperature a few degrees
below that desired and then agitate vigorously for 10 min on a
reciprocating shaker in a pint can two-thirds full. Allow to
stand undisturbed for 10 min while adjusting further to the

desired temperature. Make the viscosity determination at the
end of the 10-min period.

11. Procedure

11.1 Make viscosity determinations in a room free of drafts
and rapid changes in temperature. For the highest degree of
precision the room temperature should be between 22 and
28°C (72 and 82°F). Determinations should be made at a
temperature above the dew point of the atmosphere surround-
ing the apparatus.

11.2 Choose the proper cup so that the time of efflux will be

between é@ﬁ 100 s (preferably between 30 and 100 s) for

een 55 and 100 s for cup No. 1; and
n 4 .eu,g 0 S for cup No. 2 (Fig. 2).

iﬁ!‘b?vel the instrument so that a cup may be filled level

Eﬁl without a meniscus or overflow at one side.

11.4 Determine the time in seconds of efflux as follows:
Close the orifice, for example, by holding a rubber stopper
against it. Fill the cup with the prepared specimen. The
preferred method is to overfill the cup and scrape off the excess
with a straightedge. Pull the stopper away and simultaneously
start the timing device. ure the time until the first break in
the stream. %

115 Meﬁé{ﬁg

stream.

11.6 If t w;" as been established to be nonstandard when
caﬂ;ﬁ&eas described in the Appendix, apply the percent
difféfence to the measured seconds to get the corrected
viscosity in Ford-cup seconds.

ﬁ}% of the fluid in the efflux

12. Care of Cup

12.1 Following each determination, clean the cup by the use
of a suitable solvent and a softgarush. Under no conditions

should metal cleaning tool.m ght tﬁ"c ntact with the
instrument. Particu tb c1sed in cleaning the
orifice to avoid a

nicks on the inside walls.
1\.
2%
13. Report ﬂﬂ.

13.1 Repo&e following information:
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FIG. 2 Approximate Viscosity Curves for Ford Cups
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13.1.1 The efflux time to the nearest 0.2 s for the cup orifice
combination (for example, viscosity 33.2 s with No. 4 Ford
cup), the temperature of the test specimen (as in the efflux
stream), and the immediate history of agitation and rest prior to
the measurement.

14. Precision and Bias

14.1 Precision—On the basis of an interlaboratory test of
this test method in which eight cooperators from four different
laboratories made measurements on five different paints, the
within-laboratory coefficient of variation was found to be
2.8 % with 35 df and the between-laboratory coefficient of
variation was found to be 6.9 % with 30 df. Based on these

coefficients, the following criteria should be used for judging
the acceptability of results at the 95 % confidence level:

14.1.1 Repeatability—Two results obtained by the same
operator on different days should be considered suspect if they
differ by more than 8 %.

14.1.2 Reproducibility—Two results obtained by operators
in different laboratories should be considered suspect if they
differ by more than 20 %.

14.2 Bias—Since there is no accepted reference material
suitable for determining bias for the procedure in this test
method, bias cannot be determined.

15. Key %’
ﬁ}d‘% ‘:&ﬁﬂbup, viscometers—Ford
},

':"5

R

(Nonmandatory Information)

ﬁ“

X1.1 The orifi wd cup is commonly made of brass
or some other co@gﬁ n-resistant material which is subject to
wear with uﬂhgd cleaning. A small change in diameter of the
orifice becomes significant in the results obtained with the use
of this type of viscosity-measuring apparatus.

TABLE X1.1 Viscosity Standards Recommended for Calibrating
Ford Viscosity Cups

Approximate

|gnated
Number véié’;‘.ii'"&i‘fg? “é’s. ..;.,7_ §&2osity at
-‘E 7°F (25°C),

"k f‘}' cStA

1 10 to ‘“‘:lé'w 20

2 250 1 ! S-20 35

3 49 to “23%2{ S-60 120

4 S-60 120

5 o 1200 $-200 460

A Exact viscosities are supplied with the oil samples.

X1.2 The viscosity standards® are available only as 1-pt
samples.

use with the Ford Cups refer to Table om other sources,
having known kinematic viscosities, may

ode"

3 Certified kinematic viscosity standards are avail ﬁ stru
ment Co., P.O. Box 16, State College, Pa. 16;0 ul licable for

wh

%’ wEﬂXI Calibration Procedure for Ford Cups

cup to be calibrated . Bring this cup and the

liquid viscosit temperature as close as
possible to ﬁ. PG the operating temperature of
the cup. Det e‘T@_e

the procedur?Z e

e of efflux to the nearest 0.2 s using

d in Section 11. Keep the temperature drift

to Wit °C (£0.4°F). If the temperature is not 77°F, the

actyalF temperature must be noted and the viscosity of the
standard oil corrected to this temperature.

X1.3 Select the approp :% 11qu1d viscosity standard for the
o

X1.4 The following formulas are used to convert the time of
flow in seconds, 7, to kinematic viscosity V:
V,=0.49 (t-35.0)
> =144 (t #1.8.0)

v3_2ﬁﬁ5ﬂﬂ S
'ﬁ, 1(.4_-,!&

where V, Vz, V3 g % Pn V5—k1nemat1c viscosity using
orifice No. 1, nd 5, respectively, cSt.

X1.5 The dlfference between the certified viscosity and the
determined viscosity, multiplied by 100 and divided by the
certified viscosity, will give the percent variation of the cup
from standard. A percent correction can be applied to the
seconds flow when the cup is in normal use. If the cup varies
more than 10 % from standard, it is recommended that the
orifice be replaced and that the cup be recalibrated.



