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FORD LABORATORY TEST METHOD BJ 127-01

SCANNING BROOKFIELD VISCOMETER TEST FOR
LOW TEMPERATURE ENGINE OIL PUMPABILITY

Application

This procedure measures certain low temperature viscometric characteristics of an engine oil which may
inhibit flow to the oil pump and, subsequently, to the sites in the engine requiring lubrication.

Summary of the Method

An engine oil, preheated to a specified temperature, is placed in a special test cell immersed in a
temperature programmable liquid bath. Viscometric analysis is perfarmed continuously by a mtor turning
within the test cell as the temperature is lowered slowly through the temperature range of interest. The
torque required to shear the oil is recorded on a chart recorder to determine the Scanning Brookfield
Viscosity.

Apparatus Required*

Programmable Liquid Bath
A Siverso Programmable Liquid Bath, Model 410, or equivalent, capable of controlling the rate of
decrease of the bath temperature to 1 °C/h (+/- 1 °C). (Special bath covers and other accessories
necessary to complete the bath assemblage are noted under this section concerning the test cell).

Viscometer
A Brookfield Digital Viscometer, 5X LVTD, or equivalent, with analog output.

Recorder
Two-channel Linear Model 1202, or equivalent. (The analog torque signal from the viscometer is
recorded continuously on one channel and the bath temperature is monitored on the other (to
assure linearity of cool down). The chart speed is selected to correspond to 0.1 °C) per division.)

Test Cell
SavTec SBV-1 (shown in Figure 1) or equivalent consisting of:

1. A glass container (stator), SavTec SBV-S1, for the test oil.
2. A cell cap, SavTec SBV-C1.
3. A rotor, SavTec SBV-R1.
4. A retaining clip (retainer), SavTec SBV-RC1, to hold the rotor in position when not
connected to the viscometer.
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FORD LABORATORY TEST METHOD BJ 127-01
The test cell is supported in the liquid bath by a special Bath Cover Kit, SavTec SBV-T1 or
equivalent.

* Source: Tannas Co.
P.O. Box 327
Midland, Michigan 48640
Materials Required*
Dry Air Source

In humid conditions, a source of dry air blowing gently across the cell cap is necessary to control
the accumulation of frost around the rotor spindle.

Coordinate Paper
A special coordinate paper was developed from a simplified version of the Walther/ASTM equation:

In (In (viscosity)) = m (In (absolute temperature)) + b

in which "m" and "b" are the slope and intercept values respectively. This coordinate paper, SavTec
SBV-CP (shown in Figure 2) or equivalent, may be used to plot the viscometric values taken from
the chart paper to more clearly identify any non-Newtonian viscometric responses of the engine oil
(such as gelation).

Reference Qil
A Newtonian Reference Qil, SavTec LN-P or equivalent, is used to calibrate the test cell.

* Source: Tannas Co.
P.O. Box 327
Midland, Michigan 48640
Conditioning and Test Conditions
All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/- 2°C
and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same conditions
unless otherwise specified.

Test Procedure

In the subsequent descriptions of the test conditions and throughout the remainder of the description of the
test method, all temperature values below 23 +/- 2 °C imply a variation within +/- 0.05 °C.
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FORD LABORATORY TEST METHOD

BJ 127-01

The engine oil to be tested is heated in a 50 mL glass beaker to a temperature not less than 80 °C and not
more than 90 °C for at least 15 minutes and not more than one hour, following which 15 mL are poured into
the test cell. After positioning the rotor in the test cell, the cell is placed in the liquid bath (which has
previously been brought to the initial test temperature of — 5 °C) and the rotor attached to the viscometer
drive shaft. When the viscometer is turned on and zeroed on the chart, the relative rotor/stator alignment is
adjusted for concentricity. When this has been accomplished, the cool-down program of 1 °C/ hour is
initiated. The test is terminated when the viscometer readout registers "EEE", a signal given at about 43 to
45 Pa.s. The analog signal from the viscometer is adjusted so that the viscosity in Pa.s can be read from

the chart recording.

A. Calibration of the Test Cell

1. Fifteen millitres of the Newtonian Reference Qil are poured into the test cell and the cell

assembled with rotor, cap and retainer.

2. The liquid bath is programmed as follows:
Temperature, Time,
degrees C minutes Activity
+5 30 adjust recorder
Decreasing temperature -5 30 adjust recorder
portion of program -15 30 adjust recorder
-19 30 adjust recorder
-15 30 note recorded viscosity
Increasing temperature -10 30 note recorded viscosity
portion of program -5 30 note recorded viscosity
0 30 note recorded viscosity
+5 30 note recorded viscosity
3. Before initiating the program in paragraph 2 of the Test Procedure (immediately above), the

Viscometer drive spindle is adjusted to be vertical by means of the "bull's eye" level
attached to the Viscometer head. Following this, the stator is filled with 15 mL of the
Reference Oil, the test cell mmersed in the liquid bath, and the rotor first zeroed on the

chart paper and then centered in the Stator by

1) removing the retainer and connecting the rotor to the viscometer head,
2) lowering the rotor into the Reference Oil to the rotor notch,
3) turning the viscometer on and selecting the maximum speed permitting on-scale

torque measurement (usually about 3 to 6 rpm), and

4) laterally moving the rotor (by swiveling the viscometer post) and/or the stator (by

moving the bath cover lids supporting the cell).

The rotor is considered centered when the lateral adjustment of the rotor and/or the stator
produce a relatively smoaoth line on the recorder paper of lowest consistent torque when
several revolutions of the rotor have been recorded.
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