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FIG. 1 Coaxial Spindle

5.1.7 Auxiliary Instrumentation, useful in conducting this
test method includes:

5.1.7.1 Data Analysis Capability, to provide viscosity, stress
or other useful parameters derived from measured signals.

5.1.7.2 Level, to indicate the vertical plumb of the drive
motor and shaft geometry.

5.2 Temperature Sensor, to provide an indication of the
specimen temperature over the range of 130 to 160 °C to within

*0.1 °C.

5.3 Temperature Bath, to provide a controlled isothermal
temperature environment for the specimen.

3.4 Temperature Controller, capable of operating the tem-
perature bath at an isothermal temperature over the range of
130 to 160 °C, constant to within =0.5 °C.

5.5 Small Volume Container, with Insulating Cap, with a
capacity of 9 to 10 mL to hold the test specimen in the
temperature bath during testing.

6. Calibration

6.1 The viscometer i1s calibrated using Newtonian fluids
provided by the manufacturer. No zero adjustment 1s needed
since experience has shown that the zero point will not vary a
well maintained instrument. The viscometer instrument and
spindles are precision equipment that should be protected from

undue shock and mishandling. Physical damage to the instru-
ment will often reveal itself as lack of pointer oscillation
evenly about the zero point when the instrument is operated in
air.

6.2 The instrument may be further calibrated using standard
reference fluids. Suitable fluids are available in nominal
viscosities up to 15 Pa-s at 149 °C (300 °F).” A procedure for
instrument calibration using standard reference fluids should be
available from the instrument manufacturer. Results obtained
using standard reference fluids should not deviate from the
nominal viscosity by more than 2 %.

6.3 To check the temperature controller and bath, place a
quantity of polyethylene wax in the sample container and allow
it to melt. Insert the thermal sensor through the insulating cap
and fix 1t at a proper depth, but not in contact with the walls of
the container. Adjust the temperature controller to provide the
desired test temperature. Rotate the sensor during temperature
reading to minimize the effect of thermal gradients in the
sample. Continue temperature readings and controller adjust-
ment until minimum deviation from test temperature 1s ob-
tained. Minimum deviation may vary between laboratories,
depending upon the controller, but in no case should exceed
0.5 "C. Repeat this procedure for any test temperature
desired within the scope of this test method.

7. Procedure

1.1 Preparation of Sample—Place approximately 8 g of
sample in the sample chamber. Melt the sample in the
temperature bath preheated to 140 °C with the insulating cap in

place. Heat until the sample is molten and at the test tempera-
fure.

Note 1—Avoid temperatures excessively above the melt temperature or
prolonged heating of the molten sample to minimize thermal and oxidative
decomposition.

Note 2—If polyethylene wax has a melt point higher than 135 *C, the
procedure should be run at 150 °C.

7.2 System Alignment and Spindle Insertion—With the vis-
cometer raised, connect the spindle to the motor shaft. Lower
the leveled viscometer and insert the spindle in the sample
chamber until the tip of the alignment bracket i1s 2 mm (%16 1n.)
above the top of the container and in contact with the back of
the locating index. Place the insulating cap on the sample
chamber.,

7.3 Start the rotation of the spindle at the lowest rotational
speed. When temperature of the test specimen 1s within =0.1
°C of the test temperature, stop the spindle rotation, remove the
cap, raise the viscometer and spindle and inspect the liquid
level on the spindle shaft. The liquid should extend about 0.6
to 1.3 cm (%4 to V2 1n.) up the spindle shaft. If the hquid level
varies significantly from this, add or remove sample.

7.4 Lower the spindle into the test specimen and start the
spindle rotation of the spindle at the lowest rotational speed
setting. Wait for the temperatures to equilibrate within =0.1 °C
of the test temperature.

7.5 Once equilibrium is reached, select a rotational speed
that will produce a scale reading between 10 and 95 of full
scale, and preferably near the midpoint of the scale. Allow the
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spindle to rotate at this speed for 15 min before engaging the
pointer clutch and stopping the motor to record the scale
readings. Restart the motor, and allow at least five additional
revolutions before taking a reading. Repeat this operation until
three consecutive readings differ by no more than 0.5 units.

7.6 After 15 min, engage the pointer clutch, stop the rotation
of the spindle, and record the scale reading.

7.7 After 1 min, restart the spindle rotation at the same
speed.

7.8 Repeat 7.6 and 7.7 until three consecutive readings are
obtained which differ by no more than 0.5 %. Record these
three values.

8. Calculations

8.1 Convert each of the three readings from 7.8 to viscosity,
using the method described in the instrument instruction
manual.

8.2 Calculate and report the mean viscosity of the three
results of 8.1 (see Practice E1970).

9. Report

9.1 Report the following information with the determined
mean apparent viscosity:

9.1.1 A complete description of the viscometer, including
manufacturer, model number, spindle used. rotational speed
and test temperature.

10. Precision

10.1 Repeatability—Duplicate results by the same operator
and using the same viscometer shall not be considered suspect
unless they differ by more than =1 %.

10.2 Reproducibility—To be determined.
11. Bias

11.1 The procedure in this test method for measuring the
apparent viscosity of polyethylene wax has no bias because the
value for the viscosity is defined only in terms of this test
method.
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