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JAPANESE INDUSTRIAL STANDARD JI8

Testing Methods for Viscosity with a Rotational
Viscometer of Resins in the Liquid Form K 7117-1987

1. Scope

This Japanese Industrial Standard specifies the testing methods for
viscosity with a rotational viscometer of resins in the liquid, solution,
emulsion or suspension form.

Remarks 1.  This method specifies the method to measure the viscosity
with Brookfield type single cylinder rotational viscometer
and dual cylinder one, hereinafter referred to as the
"viscometer", of resins in liquid, solution, emulsion or
suspension form at the test temperature 23°C. When
other test temperature is used, it shall be agreed upon
between the partners concerned.

. 2. This method applies to Newtonian and non-Newtonian
matters, In non-Newtonian matters, viscosity different
markedly is often obtained even for the same sample by
the difference of speed of rotation and spindle.
Accordingly, where comparison of viscosity between
non-Newtonian products is desired, it is preferable to
use the same combination of speed of rotation and
spindle.

3. In this Standard, SI units are adopted., The relation of
8I unit and conventional unit of viscosity is as follows:

1 mPa+s =1 cP

2. Definitions of Terms

For the purpose of this Standard, the following definitions apply.
Other terms and definitions are given in JIS K 6900.

‘ (1)  velocity gradient Rate of variation of laminar velocity in
direction perpendicular to flow in liquid.

(2) non-Newtonian property Property that the viscosity (apparent
viscosity) changes depending on velocity gradient.

(3) apparent viscosity Value of viscosity of non-Newtonian fluid
obtained under an arbitrary velocity gradient, taking as
Newtonian fluid, :

(4) thixotropy Property of non-Newtonian fluid with fluidity
depending on time that the apparent viscosity decreases as time
elapsed under a definite state of velocity gradient and is
restored gradually when the force of shearing deformation has
been removed.

Applicable Standards, Corresponding International Standard and Reference
. Standard: See page 5.
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3. Classification of Tests

The classification of tests shall be as follows:
(1) Method S Method using single cylinder rotational viscometer
[As for concrete example, see Appendix Fig. 1 (a) Method S]
(2) Method D Method using dual cylinder rotational viscometer
[As for concrete example, see Appendix'Fig'. 1 (b) Method D]

4, Temperature and Humidity of Test Room

Test shall, in general, be conducted in a room of standard temperature
condition Grade 3 and standard humidity condition Grade 3 (temperature 23
t 5°C and relative humidity 50 *% %) specified in JIS K 7100.

5, Viscometer and Apparatus

5.1 Viscometer Viscometer shall comply with Appendix.

5.2 Thermostatic Vessel Thermostatic vessel shall be able to maintain
the temperature at 23 * 0.2°C and shall have the depth so that the liquid
level of heating medium may be higher than the liquid level of sample,

5.3 Sample Container ~ Sample container shall be cylindrical and be
equipped with cover as necessary(l!) and shall be as follows according to
the classification of test.

(1) Method S8 Beaker of 500 ml specified in JIS R 3503 or that
equivalent in form.

(2) Method D Container of form shown in Appendix Figs. 13 and 17.

Note (!) For samples containing volatile constituent or
hygroscopic, container with cover shall be used.

5.4 Thermometer Thermometer shall be as follows:

(1) Method S VIS-17 specified in JIS B 7410 or that equivalent
or superior thereto in precision.

(2) Method D Indicator Grade 0.5 at 0 to 200°C specified in JIS
C 1603 or that equivalent or superior thereto in precision.

5.5 Stop Watch That of precision capable of measuring 0.2 seconds.
6. Sample

The sample shall be prepared in amount sufficient to conduct test
twice. Amount necessary to conduct measurement once shall be as follows:

(1) DMethod S Approx. 500 ml

(2) Method D  Select from Appendix Tables 3 and 4 according to
spindle to be used.
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‘ 7. Procedures

7.1 Method S Procedures of method S shall be as follows:

(1)  Fill the sample container with sample of necessary amount, taking
' care not to introduce air bubbles. -

(2) Maintain sample container so that the level of sample may be
lower than the level of heating medium in thermostatic vessel.
As required, mix by stirring with glass bar(2) and hold for a
sufficient period of time so that the temperature difference
between each part of sample and the difference from test
temperature disappears.

Note (2) - Non-Newtonian samples are affected in measured value
in some cases by mixing with stirring, so shall be
mixed slowly. Further, as for sample expected to be

: affected by mixing with stirring, allow to stand still
. until the effect disappears and then start test.

(3) Mount the viscometer with guard and spindle. Select the spindle
- so that the pointer on scaled disc in measurement of viscosity
may be contained within range of 20 to 100 $ by combination of
speed of rotation and spindle number.

(4) Rotate the moving handle to lower slowly the viscometer, taking
care not to be attached with air bubbles on to spindle(3) and
stop when the centre of immersion position of spindle has
reached the liquid level.

Note (3) It is preferable to wet spindle sufficiently by
immersing in sample preliminarily so that air bubble
may not attach.

(5) Adjust the horizontality adjusting screw to place the viscometer
horizontally and then check that the spindle is in the centre of
. sample container(*).

Note (%) When the horizontality adjusting screw has been
adjusted, check again that the centre of immersion
position has reached the liquid level.

(6)  Set speed of rotation to the defined value(5) by speed change
knob of viscometer.

Note (°) As for speed of rotation, 10 min-! or 12 min-! is
preferable.

(7)  Check by thermometer that the temperature of sample has
reached 23 * 0.5°C and then switch on power source to rotate
spindle,

(8) Unlock clamp of pointer by clamp lever. Read the indication of
pointer to the nearest quarter scale(’) when indication of pointer
on scaled disc has been stabilized or after the defined time has

‘ elapsed from the start of rotating(®).
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Notes (6) Where the indicated value is not stable and changes
slowly on scaled disc, the sample is thixotropic in
many cases. For such sample, append to the
measured value the reading condition of indicated
value (measure the time from start of rotation up to
reading with a stop watch).

) When reading during rotation is difficult, it is
recommended to push clamp to lock pointer, then
switch off the power source and then read the
indicated value.

Use fresh sample in every test and repeat the procedures (1) to
(8) twice(?®).

Note (8) Where the value is clearly supposed as to be
extraordinary, retest according to JIS Z 8402,

Method D The procedures of method D shall be as follows:

Take sample of necessary amount according to Appendix Tables 3
and 4 and put into the sample container taking care not to
introduce air bubbles,

Mount spindle on viscometer. Select spindle so that the pointer
on scaled disc may be within the range 20 to 100 $ during
measurement of viscosity according to the combination of speed
of rotation and spindle number,.

Mount sample container on viscometer, taking care not to contact
the spindle.

Rotate moving raising and lowering handle to lower viscometer

slowly and immerse so that the liquid level of sample may be
lower than that of heating medium of thermostat.

Adjust the horizontality adjusting screw to place viscometer
horizontally.

Set the speed to defined value(®) by speed change knob.

Check that the temperature of sample has reached 23 + 0,5°C by
thermometer and then switch on the power source to rotate
spindle.

Read the indicated value in the same manner as in 7.1 (8).

For test, use fresh sample at each time and repeat the
procedures (1) to (8) twice(8).

Calculation

Viscosity  Viscosity shall be calculated according to the following

formula and be rounded off to three significant figures according to JIS
Z 8401.
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