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1. Scope

1.1 This test method covers the determination of viscosity

of paints, varnishes, lacquers, inks, and related liquid materials

by dip-type viscosity cups. This test method is recommended

for viscosity control work within one plant or laboratory and

should be used to check compliance with specifications only

when sufficient controls have been instituted to ensure ad-

equate comparability of results.

1.2 Viscosity cups are designed for testing of Newtonian

and near-Newtonian liquids. If the test material is non-

Newtonian, for example, shear-thinning or thixotropic, another

method, such as Test Methods D2196, should be used. Under

controlled conditions, comparisons of the viscosity of non-

newtonian materials may be helpful, but viscosity determina-

tion methods using controlled shear rate or shear stress are

preferred.

1.3 The values stated in SI units are to be regarded as the

standard. The values given in parentheses are for information

only.

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, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1200 Test Method for Viscosity by Ford Viscosity Cup

D2196 Test Methods for Rheological Properties of Non-

Newtonian Materials by Rotational Viscometer

D4287 Test Method for High-Shear Viscosity Using a Cone/

Plate Viscometer

E1 Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology

3.1 Definitions:

3.1.1 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.

3.1.2 Newtonian liquid, 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.

4. Summary of Test Method

4.1 The cup is completely immersed in the material to be

tested, withdrawn, and the time for the material to flow through

a hole in the base of the cup is measured.

5. Significance and Use

5.1 Viscosity is a measure of the fluidity of a material.

Viscosity data are useful in the determination of the ease of

stirring, pumping, dip coating, or other flow-related properties

of paints and related fluids.

5.2 This type of cup is used to measure viscosity because it

is easy to use, robust, and may be used in tanks, reservoirs, and

reactors.

5.3 There are other types of apparatus for measuring vis-

cosity in the laboratory that provide better precision and bias,

including the Ford viscosity cup (Test Method D1200), and the

rotational viscometer (Test Methods D2196).

5.4 Certain higher shear rate devices such as cone/plate

viscometers (Test Method D4287) provide more information

about sprayability, roll coatability, and other high-shear rate

related properties of coatings.

6. Apparatus

6.1 Zahn Viscosity Cup—No. 1 through No. 5 Zahn viscos-

ity cups made of corrosion- and solvent-resistant materials.
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The nominal capacity of the cup is 44 mL, but may vary from

43 mL to 49 mL, depending on the manufacturer. A diagram of

a Zahn cup is given in Fig. 1. The dimensions, including

orifices, are only approximate because the cups are not made to

a uniform specification. Each manufacturer produces a differ-

ent cup and considerable variation between batches from some

manufacturers has been noted in the past. This is a major

reason why Zahn cups should not be referenced in specifica-

tions between producer and user only when controls sufficient

to ensure adequate cup-to-cup and operator-to-operator com-

parison are included. (See Appendix X1 for additional infor-

mation on Zahn Cups.)

NOTE 1—The various cup numbers are for identification of the viscosity
ranges within the series only and should not be used for comparison
between different kinds of cups, that is, a No. 2 Zahn cup has no
relationship whatsoever with a No. 2 Shell cup.

6.1.1 Nominal Zahn cup orifice diameters are listed in Table

X2.1. Cup No. 1 with the smallest orifice is used for determin-

ing the viscosity of thin-bodied materials. Cup No. 2 is for use

with clears, lacquers, enamels, and press-side adjustment of

flexographic inks; cups Nos. 3 and 4 are for use with more

viscous paints and inks (No. 3 for manufacturing of flexog-

raphic inks); and cup No. 5 is used for silk screen inks.

6.2 Shell Viscosity Cup3—No. 1 through No. 6 Shell vis-

cosity cups made of stainless steel with a capacity of 23 mL

and a 25 mm (1 in.) long capillary in the bottom and conform-

ing to the dimensions shown in Fig. 2.

6.2.1 Nominal Shell cup orifice diameters are listed in Table

X2.1. Cup Nos. 1 through 21⁄2 are recommended for use with

reduced rotogravure inks; No. 2 is for use with flexographic

inks; Nos. 3 through 4 are used for industrial enamels,

lacquers, flexographic, and gravure inks; Nos. 5 and 6 are used

for heavy materials.

3 Shell cups may be obtained from the Norcross Corp., 255 Newtonville Ave.,

Newton, MA 02158. This committee is not aware of any other source for flow cups

having properties similar enough to the Shell cup to be included in this test method.

If you have knowledge of a cup that should be considered, please provide details to

ASTM International Headquarters. Your comments will receive careful consider-

ation at a meeting of the responsible technical committee,1 which you may attend.

NOTE 1—Dimensions are approximate only and may vary with the manufacturer and from batch to batch.

FIG. 1 Zahn Cup Nominal Dimensions
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