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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

ENGINE OIL FILTERABILITY TEST (EOFT)
GM9099P

1 SCOPE. This test is designed to determine the tenden-
¢y of an oil to form a precipitate which can plug an oil filter.
It simulates a problem which can be encountered in a new
engine run for a short period of time followed by a long
period of storage with some water and blowby condensate in
the oil.

2 EQUIPMENT

2.1 Waring Model 7011 2-speed blender base or equivalent
blender with low speed of 18 000 rpm * 10% unloaded.

2.2 Waring MC-3 50-250 mL mini container See Note 1.
2.3 1000 uL syringe.

2.4 Dry ice.

2.5 60mL glass jars.

2.6 Oven (Thelco Model 18 controlled oven with fan and
temperature range to 200 C or equivalent).

2.7 25 mL Burette See Note 2.
2.8 Compressed air regulated to 69 kPa

2.9 Filter holder (Millipore XX30 012 00 effective filter area
= 0.6 cm?) See Note 3.

2.10 AC 40 um automotive oil filter paper (MS-4275) See
Note 4.

2.11 Stopwatch capable of timing sequential events (a He-
athkit Model GB-1201E or equivalent can be used).

3 SAMPLE PREPARATION.

3.1 Mix 49.7 g of test oil, 0.3 g (0.3 mL with the microliter
syringe) of deionized water and about 10 g of dry ice for 30s
at low speed in a Waring mini container. The top of the
container should be loosely covered to prevent oil spattering
while allowing rapid vaporization of the dry ice.

3.2 Transfer the sample to a 60 mL wide mouth glass bottle
and place the uncapped bottle in an oven at 70 C for 30
minutes. Remove from the oven and allow to cool tc room
temperature (20 to 24 C).

3.3 Store at room temperature (20 to 24 C) for 48 + 2h
before determining the filterability.

4 FILTERABILITY.

4.1 The apparatus, a 25 mL burette, filter holder with AC
automotive oil filter paper (MS-4275), and a source of 69 kPa
air pressure, is shown in Figure 1. Discs of filter paper are cut
to fit the holder and installed with the tan colored, resin-
coated side down.

4.2 The new oil flowrate is determined by placing a sample
of new oil in the burette and the system is pressurized. At
least 10 mL of oil are forced through the filter to saturate the
filter with oil and remove any air bubbles. The air line is
disconnected and the burette is filled with new oil to a level 10
to 20 mm above the 0 mark. The system is then pressurized to
69 kPa; the stopcock is opened; and the flow time for each
successive 5 mL of oil is measured between the 0 and 25 mL
graduations.

GMR Reference Oil 3108 in-the rsnge of 5.5 to 6.5 seconds.
CALCULATION OF EFFECTIVE FILTER AREA.

NOTE 1. The MC-3 mini container is supplied with a No. 500139 blade sssembly. However, 2 different biade assembily, pert No. 500136, should
be used to minimize oi! spiashing. Blade assembly 500136 can be purchased from Waring Products Co.; Box 267; New Hartford, CT. 06057.

NOTE 2. To insurs that there are no restrictions to the il flow in the buretts, 3 Tetion®stopcock with a minimum opening of 1.8 mm must be
used. Likewise the tip of the buretts must have an opening of 1.8 mm or greater.

NOTE 3. The effactive filter area for sach new filter holder is calculsted by measuring the flow times and calculating the average tlow time for 3
reference fiuid (GMR 3108) of known averags flowrats. Equation (1) is then solved for the srea of the filter. This calculated filter area is used
in subsaquent calculations of flowrates messured with the filter holder. See sampie calculation and Tabie 1. This procedurs is used to calibrate the
system for sach naw filter holder or whenever changes ars made in the sir pressure regulator, pressure gage, or batch of filter paper (MS-4275).

To compensate for possible variations in pressure gages, slight adjustment in air pressure (£7 kPa} may be made to keep the average fiow time of

TABLE 1 - REFERENCE OIL FLOWRATE

The filter ares is calculsted from Equation (1) using the average tiow Volume GMA 3108 Flowrste
time for GMR reference oil 3108 and s fiowrate of 1.21 mljs-em®. oL Flow"ﬂmo mi/rem?
Fiowrste = (Volumae of oil)/(fiow timae) (ares of fitter) 5 8.6 1.25
1.21 mUscm? = (5 mL)/(6.533) (area of filter) 10 645 1.23
- 2 16 8.6 1.20
Area of filter = 0.633 em . 2 606 119
NOTE 4: Refsrence oils GMR 3108 and 3100 and AC fiiter peper 26 6.56 1.19
MS-4276 can be obrained from: D. M. Stehouwer; Fuels and Lubricants Average 6.63 .21
Dept. (21); Ganeral Motors Resserch Laboratories; Warren, Mi 48080 e
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The flowrate for each 5 mL portion of oil is calculated using
Equation (1).

(1) Flowrate = (A)/(BXC)

where: A = Volume of oil
B = Flow time
C = Area of filter

4.3 To determine the test oil flowrate, the flow times of the
new oil are first determined as outlined in Step 2. Using the
same filter disc and filter holder, the new oil level in the
burette is reduced to the lowest level which allows no air
bubbles below the stopcock. The air line is disconnected and
the burette is filled with a well mixed sample of test oil to a
level 10 to 20mm above the 0 mark. The system is
pressurized to 69 kPa; the stopcock is opened; and the flow
time for each successive 5 mL of oil is measured between the 0
and 25 mL graduations.

The flowrate for each 5 mL portion of test oil is calculated
using Equation (1).

4.4 The % decrease in flowrate of the test oil relative to the
new oil is calculated from the final oil flowrates (between 20
and 25mL measured with the same filter disc) using
Equation 2.

®-@

(2) % decrease in flowrate = ————— x 100

(a)

where: a = Final new oil flowrate
b = Final test oil flowrate

5 TEST RESULTS.

5.1 Tests on candidate engine oils must be run in duplicate
and the Candidate Oil Test Report is to contain the following
information:

Candidate oil identification

New oil flowrate at 5, 10, 15, 20, 25 mL.

Test oil flowrate at 5, 10, 15, 20, 25 mL.

A plot of new and test oil flowrates vs oil volume for
the duplicate runs.

Percent change in flowrate for each test.
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FIGURE 1 - APPARATUS TO MEASURE ENGINE
OIL FILTERABILITY

5.2 In addition to submitting the candidate oil data request-
ed above, the same information from duplicate tests conduct-
ed with each GMR Reference Oil, 3108 and 3109, is required.
Furthermore, at least 1 test with each of the GMR Reference
Oils is to be prepared and evaluated when the candidate oil is
prepared and evaluated as described in the Procedure Section.
The test numbers of these reference oil tests are to be included
on the Candidate Test Report. Test results for the candidate
oil are to be reported using Attachment 1. The test results for
duplicate tests on each of the GMR Reference Qils are to be
reported separately using Attachment 2 (2 copies of Attach-
ment 2 required).
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