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Foreword

This translation has been made based on the original Japanese Industrial Standard
established by the Minister of International Trade and Industry through
deliberations at the Japanese Industrial Standards Committee in accordance with
the Industrial Standardization Law.

JIS K 5400 corresponding to this Standard will be withdrawn and replaced with
this Standard in April 2002, at the time of three years passed after establishment
of this Standard. '

Consequently it is recommended to comply with this Standard.

- JIS K 5600 consists of the following parts.
JIS K 5600 Part 1 Section 1 to Section 8 General rule
JIS K 5600 Part 2 Section 1 to Section 7 Characteristics and stability of paints
JIS K 5600 Part 3 Section 1 to Section 6 Film formability
JIS K 5600 Part 4 Section 1 to Section 7 Visual characteristics of film
JIS K 5600 Part 5 Section 1 to Section 11 Mechanical property of film
JIS K 5600 Part 6 Section 1 to Section 3 Chemical property of film
JIS K 5600 Part 7 Section 1 to Section 8 Long-period performance of film
JIS K 5600 Part 8 Section 1 to Section 6 Evaluation of degradation of paint
coatings

JIS K 5600-2 consists of the following sections under the title of “Testing methods
for paints—Part 2 : Characteristics and stability of paints”.

JIS K 5600 Part 2 Section 1 Colour number (Gardner method)

JIS K 5600 Part 2 Section 2 Viscosity

JIS K 5600 Part 2 Section 3 Viscosity (Corn and plate methods)

JIS K 5600 Part 2 Section 4 Density

JIS K 5600 Part 2 Section 5 Fineness of grind

JIS K 5600 Part 2 Section 6 Pot life

JIS K 5600 Part 2 Section 7 Storage stability
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Testing methods for paints—
Part 2 : Characteristics and stability
of paints—

Section 2 : Viscosity

Introduction This Japanese Industrial Standard has been prepared based on the
fourth edition of ISO 2431 Paints and varnishes—Determination of flow time by use
of flow cups, published in 1993, specifying the testing methods without any modifi-

cation in technical contents, and integrating the additional testing methods not specified
in the corresponding International Standard.

The portions underlined with dots or sidelined in this Standard are the items not
included in the original International Standard.

1 Scope

1.1 This Standard is one of a series of standards dealing with the sampling and
testing methods of paints and related products.

1.2 This Standard specifies the measuring method for viscosity which is the resis-
tance to liquid flow with using of viscometer in order to evaluate the fluidity of paints.
This measurement of viscosity shall be carried out by selecting the suitable method
from Table 1 according to the characteristics of paints and purpose of measurement.

Table 1 Measuring methods for viscosity

Class of measuring Characteristics Unit
method of paint
3 Flow cup method Diluted paints of Second
comparatively
lower viscosity
4 | Gardner-type of bubble | Transparent paints | Alphabetical
tube viscometer method symbol or stokes
5 | Stormer viscometer Newtonian or KU-value
method non-Newtonian
liquid

Remarks : The corresponding International Standard to this Standafd’is as
follows:

ISO 2431: 1993 Paints and varnishes—Determination of flow time
by use of flow cups

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions (including the amendment) of the standards indicated below shall be applied.
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Remarks : ISO 1512 : 1991 Paints and varnishes—Sampling of products in

Remarks : ISO 1513 : 1991 Paints and varnishes—Examination and preparation

3 Flow cup method
3.1 Summary

3.1.1 This testing method (the Standard) specifies a measuring method of flow time
used for the adjustment of viscosity of paints and related products. A method to
adjust paints to the correct application viscosity at coating temperature is described
in Annex A (normative) to this Standard.

3.1.2 Four types of flow cups of the same dimensions and shape having the orifice
diameter of 3 mm, 4 mm, 5 mm and 6 mm respectively are specified. Their calibra-
tion methods are described.

3.1.83 This method is limited only to testing sample for which the breakpoint of the
flow from the orifice of the flow cup can be certainly determined. For the material
of which the flow time exceeds 100 s, the breakpoint is difficult to determine and
reproduce due to reducing flow speed.

8.2 Definition For the purpose of this Standard, the following definitions apply:

3.2.1 flow time Time elapsed from the moment when the liquid filled in a cup
starts to flow from an orifice to the moment when the flow stream first breaks.

8.2.2 Newtonian flow Type of flow exhibited by a material in which the ratio of
the shear stress to the velocity gradient does not vary either with time or with ve-
locity gradient. When variations in this ratio are small, the effect on viscosity of
mechanical disturbance, such as stirring, is negligible and the material is said to
have Newtonian flow.

3.2.3 non-Newtonian flow Type of flow exhibited by a material in which, at a
constant temperature, the ratio of the shear stress to the velocity gradient varies
either with time or with velocity gradient. For example, with so-called thixotropic
materials, stirring or other such mechanical disturbance before test will reduce the
flow time below that for an unstirred sample. With such materials, uncertain and
variable values for flow time are obtained in all flow cups.

3.2.4 dynamic viscosity Ratio of the applied shear stress to the velocity gradi-
ent.

Remarks : The SI unit for dynamic velocity is the pascal second (Pa-s). The
traditional unit is the centipoise (cP); 1 c¢P =1 mPa-s.
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3.2.5 kinematic viscosity Ratio of the dynamic viscosity to the density of the
liquid.
Remarks: The SI unit for kinematic viscosity is the square metre per sec-
ond (m%s). The traditional unit is the centistokes (cSt);

1 ¢St = 1 mm?/s.

3.3 Temperature considerations The effect of temperature on flow time in highly
significant with respect to application properties and varies with the type of prod-
uct. For international reference purpose, it is essential to standardize one test tem-
perature and 23 °C £ 0.5 °C is specified in this Standard.

However, for the sake of more convenience, the test may be carried out at some
other agreed temperature (for example, 25 °C).

For control by flow time, the sample and flow cup shall be conditioned to an agreed

or specified temperature and it shall be ensured that the temperature variation does
not exceed 0.5 °C during testing.

3.4 Apparatus

3.4.1 Flow cups

3.4.2 Dimensions The dimensions of the flow cups and the tolerances allowed in
manufacture shall be as shown in Fig. 1.

Remarks : It is the internal diameter of the jet of the cup to require the most
critical accuracy, because the flow time is inversely proportional
to the fourth power of this dimension. The jet of the cup shall be
made of stainless steel or sintered carbide, unless otherwise speci-
fied, and the body of the cup shall be made of material which is
corrosion resistant and is not affected by the sample.

3.4.3 Construction The dimensions not specified, such as the wall thickness of
cup, shall be such that no distortion of the cup can occur in use. The shape shown
in Fig. 1 is recommended, but may be modified for convenience of use, or manufac-
ture. However, it is needed to provide a protective sleeve so that the protruding jet
of the cup is not transformed by accidental damage. Such a protective sleeve shall

not be immediately adjacent to the jet, so as to prevent a capillary action when the
material under test flow out.

Remarks: Flow cups having a casing for temperature control are recommended.

3.4.4 Finish The interior surface of the cups, including the orifice, shall be smooth.
Turning marks, ledges, protrusions and others may cause random flow and the trap
sample and cleaning solution.

Remarks: The standard tolerance on surface roughness shall be not more
than 0.5 um.

3.4.5 Calibration The flow times become same when Newtonian liquid is measured
using the same dimensional flow cups at the same temperature. This can give a
useful means of inspecting whether the same dimensions of flow cups are within the
accepted tolerance at the time of measuring of flow times and whether any wear or
Documents
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damage exceeding the tolerance has taken place at the time of measuring of the same
flow cups. For calibration of cup, use a standard oil of known kinematic viscosity
and prepare the graph of kinematic viscosity versus temperature from the data given
by the supplier for the oil. Determine the flow time of the oil at a temperature within
the range of 20 °C to 30 °C according to the procedure given in 8.6. Measure the
temperature to the nearest 0.1 °C. Record the flow time measured to an accuracy of
0.2 s. ‘At the time, the flow time shall be in the range of 30 s to 100 s. From the
prepared graph, read the kinematic viscosity at the temperature for measuring.

Using the appropriate equation, calculate the flow time corresponding to this ki-
nematic viscosity. The equations used for calibration shall be as follows.

3-mm cup v=0.443¢-(200/¢) 5-mm cup v=3.28¢-(220/t)
4-mm cup v=1.37¢t-(200/¢) 6-mm cup v=6.90t - (570/t)
Remarks: These equations are graphed in Fig. 2 to Fig. 5 for reference.
| If the two values of flow time obtained here do not differ by
more than 3 %, the cup is deemed satisfactory for use.

3.4.6 Marking The following inscriptions shall be clearly marked on the flow cup.
a) Designation of cup: ISO 2431 No. 3,4, 50r 6
b) Manufacturer’s identification number

¢) Manufacturer’s name or trade mark

3.4.7 Care and checking of flow cups Clean the cup after use and before the
sample starts to dry, using a suitable solvent. Never use metal cleaning tools or
wire. If the orifice becomes contained with dried deposits, soften these with a suit-
able solvent and clean carefully. For example, clean with a soft cloth pulled through
the orifice. Calibrate the cups by the method specified in 8.4.5 and check them
periodically for wear or damage.

3.4.8 Supplementary apparatus

a) Thermometer, accurate to 0.2 °C and graduated at intervals of 0.2 °C or finer.
b) Stand, suitable for holding the flow cup firmly and provided with levelling screws.
¢) Sprit level, preferably of the circular type.

d) Flat glass plate or straight-edge scraper.

e) Stopwatch or other suitable timing-device, with scale divisions of 0.2 s or finer,
and accurate to within 0.1 % when tested over a 60-min period.

f) Temperature-controlled room or enclosure, used to maintain the cup and sample
at a constant temperature (refer to 3.3).
Remarks : This will not be needed if the flow cup has a casing for heat-retain-
ing.

3.5 Sampling Take a representative sample of the material to be tested accord-
ing to the method specified in JIS K 5600-1-2. If the test is carried out for the
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