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FORD LABORATORY TEST METHOD BJ 012-01

MERC-O-MATIC TRANSMISSION FLUID OXIDATION BENCH TEST

Application

This procedure is used to determine the high temperature oxidation stability of automatic transmission fluids
and any other similar fluids.

Summary of Test Method

This method consists o constant speed operation of an automatic transmission for a prescribed time at a
specified temperature with air passing through the fluid. As measures of oxidation, changes in the
properties of the fluid are determined and deposits in the transmission are rated at the end of the test.

Apparatus Required

Transmission
A new current model three speed automatic transmission shall be used for each test.

Source: Transmission Division
Sales & Product Analysis
Ford Motor Company
Livonia, Michigan 48151

The part number for the FMX transmission converter assembly presently in use is D4AP-7000-BA
(PHBL-8). Use cast iron converter housing only. Any cast iron converter housing such as PAR
7975-A may be used.

Note: 1965 and subsequent model transmission cases must be drilled to fit cast iron converter
housings.

As the part numbers are changed to keep up with current models, laboratories running the Merc-O-
Matic test will be notified. A form included in this procedure, when submitted to Fuel Sciences
Department, will place the names of interested parties on the mailing list for revisions in test
equipment or procedure.

Electric Motor
The power to drive the transmission converter assembly should be supplied by an electric motor
with a rating of no less than 5 horsepower. A 10 horsepower, d.c., Reliance motor with a Reliance
variable speed control, maximum speed 524 rad/s, or equivalent, is recommended.
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FORD LABORATORY TEST METHOD BJ 012-01

Insulating Box
A box constructed of 1/2 inch plywood to outside dimension 1054 mm long by 635 mm wide by 546
mm high, open on one end and on the underside and lined with 25 mm fiberglass insulation or 6 mm
sheet rock asbestos has been found adequate in maintaining transmission temperature within the
limits of the test.

Blower and Motor Assembly
A blower which is capable of moving .051 m*/s of air at the speed at which it is run by the coupled

motor.
)] Blower - squirrel cage type capable of moving .051 m® /s of air at 183 rad/s.
(b) Motor - 110 V, AC, 183 rad/s.

Temperature Recorder Potentiometer and Blower Controller
A Leeds-Northrup "Speedomax H" or equivalent to control test temperature.

Thermocouples (2)
Two thermocouples, one to measure sump temperature and the other to measure convector outlet

temperature.

Selector Switch for Thermocouples
A thermocouple selection switch with a minimum of two positions to enable selectivity of
temperature readout on recorder.

Thermometer (Optional)
An angle type, Mercury (100 - 200 °C), is mounted at the same position on the opposite side of pan
from oil sump thermocouple as a check on thermocouple recorder readout.

Slip Yoke Adaptor
The yoke portion is cut off and the remainder is inserted on the output shaft so that it rides in the

rear seal.

Extension Housing Seal
A cap should be made which will fit with the mbber sleeve of the extension housing to eliminate air

leakage at this point.
Note: Any convenient means of insuring against this leakage is permissible.

Cooler Bypass Line Aspirator
A 1/4 inch laboratory vacuum aspirator is incorporated in the oil cooler bypass line. See Figures 1
and 2. The aspirator is recommended to be of Chapman style of medium length. That is, 4 3/4
inches long and the water inlet is to be a threaded faucet connection. (I.P.S., 1/4 inch). The
aspirator is available from Matheson Scientific, Catalog Number 200, Item Number 23250-10.
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FORD LABORATORY TEST METHOD BJ 012-01

Flowmeter Capable of Measuring 200 mL/minute Air Flow
A Matheson Mass Flowmeter, Type H 500 M and Model LL500, or equivalent.

Valve
A precision needle valve is required to regulate air flow to the transmission.

T-V Adaptor Fitting
The vacuum diaphragm for the T-V linkage is replaced by an adjusting bolt so that the transmission
pressure may be adjusted to 550 +/- 30 Pa* without the use of vacuum. See Figure 6.

*Pa = N/m*

Liquid Vacuum Trap
A liquid trap 50 mm in diameter and 230 mm tall is installed into the air delivery line between the
needle valve and aspirator to protect the mass flowmeter from any liquid backflow.

Desiccant
A desiccant (Drierite, 8 mesh) is needed to dry the air entering the transmission and protect the
mass flowmeter.

Pressure Gauge
A pressure gauge, 0 - 1.0 kPa, with a shutoff valve is used to measure the transmission pressure.

Soap Film Flowmeter
A soap film flowmeter as illustrated in Figure 5 is used to measure air out at the transmission vent.

Tachometer
A Metron hand tachometer, Type 26A, or equivalent.

Source: Metron Instrument Company
Littleton, Colorado

Drain Pan
A drain pan constructed to fit under the transmission and inside the insulating box is used to collect
any fluid that may leak from the transmission.

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.

Page 3 of 19

Copyright © 2001, Ford Global Technologies, Inc.

Documents
Copyright by the Ford Motor Company Document Sharing Hub

Fri Aug 26 22:29:59 2016
Full document details: FORD FLTM BJ 012-01 2001


http://www.avadocuments.com/doc/ford-fltm-bj-012-01-2001
http://www.avadocuments.com/doc/ford-fltm-bj-012-01-2001

Mﬁ’w{gﬁ%ﬂwf%

FORD LABORATORY TEST METHOD BJ 012-01

Preparation of Transmission Unit for Test
The test must be run with a new transmission converter assembly.

Prior to the test run the transmission is completely disassembled and thoroughly cleaned of "factory-fill"
fluid. Remove the vacuum diaphragm and converter housing and replace with the T-V adaptor fitting and
cast iron converter housing respectively. Also replace four composite type clutch plates with five new
bronze clutch plates, with current part number B6AZ-7B164-A. Reassemble the transmission under
conditions of cleanliness and according to the current Ford Car Shop Manual (Volume |, Part 17-15).
Prelubricating the transmission with the fluid to be tested is permissible.

The welded converter is drained as thoroughly as possible of factory fill fluid and the transmission converter
assembly is mounted on the stand.

Test Setup
Equipment should be arranged as follows:

1. The converter housing is bolted to a steel support plate which forms a vertical plane. All openings in
the converter housing are plugged by any convenient means. The d.c. motor drives the unit through
a pulley arrangement to the converter. (The pulley belt arrangement is preferred to a direct
arangement so that sudden shocks in case of transmission malfunction can be partially absorbed
by belt slippage).

2. The slip-yoke adaptor is mounted on the output shaft of the transmission, and the cap is placed on
the rubber sleeve.

3. The converter-out oil is directed from the converter and into the rear pump through a single cooler
bypass line using as few fittings as possible. 6 mm tubing and Gyrolok fittings, or equivalent, both
of stainless steel are required. The aspirator is incorporated into this line. See Figures 1 and 2 for
arrangement.

4, A line is installed from the aspirator to the flowmeter through the needle valve and a liquid trap.
Vacuum check the air induction system for leaks between the measuring device and the
transmission. See Figure 3.

5. The heat insulating box covers the transmission converter assembly completely.
6. The blower is located so that it can direct air at the body of the transmission. The blower is

controlled by the thermocouple in the oil sump in order to maintain the sump oil temperature within
arange of 1.1 °C of the selected test temperature.
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7. The mercury angle thermometer is mounted in the same position on the opposite side of the oil pan
as the oil sump thermocouple for a constant check on potentiometer readings. See Figure 4.

8. Another thermocouple is mounted in the converter outlet.

9. A filler tube is mounted on the oil pan. Also mounted on the pan is a petcock with slight gage for
removal of periodic oil samples and checking transmission oil Evel and a pressure gauge for
monitoring transmission pressure. See Figure 4 for location of sight gauge.

10. A nylon speedometer gear may be mounted in position in the tailshaft and run with cable and head
assembly if fluid compatibility with nylon parts is to be checked.

Transmission Break-In

Using Steps 1 through 4 of the Test Procedure, the transmission is filled with 9.5 L of the fluid to be tested
and run in drive at 225 rad/s at 135 °C for a 24 hour break-in period maintaining a transmission pressure of
550 +/- 30 Pa. No air is infroduced during break-in. After break-in, the transmission is drained as
completely as possible (without disassembly of the transmission); the transmission is removed from the
stand and the converter is drained. The transmission is then remounted on the stand.

Test Procedure

1. Introduce 4.7 L of the fluid to be tested into the transmission at approximately 105 rad/s.

2. Shut down and introduce another 4.7 L of fluid.

3. Shift transmission into the drive position.

4, Start motor and operate at 225 rad/s bringing transmission to the test temperature within 4 h.

Adjust the T-V adaptor fitting to maintain a transmission pressure of 550 +/- 30 Pa.

5. After the unit reaches the test temperature, open and adjust the air bleed valve to draw air into the
transmission at a rate of 200 +/- 4 mL per minute at a temperature and pressure of 20 °C and 101
kPa. This air flow is to be maintained except during warm-up and the air is to be drawn in from
outside the insulated box.
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6. Continue to operate 24 h per day at the speed and temperature until 300 h are logged. At 100 and
200 h withdraw a 2 ounce sample and shut down the test allowing the transmission to cool to 23 +/-
2 °C. Tests must be scheduled by laboratories on a normal five day schedule, so that scheduled
shut downs coincide with normal weekend shut downs. If upon completion of 300 test hours, less
than 288 hours are logged at the required temperature, continue the run beyond the 300 hours until
288 hours at the test temperature have been completed.

7. Terminate test if total oil loss for a test including sample should exceed 300 mL. No new fluid may
be added during the test.

8. Air out of the transmission should be checked periodically at the transmission vent. This may be
done with a soap film flowmeter of the type illustrated in Figure 5. Air out of the transmission
should generally be between 170 and 190 mL/minute corrected to 20 °C and 101 kPa. If the air out
is greater than 190 mL/minute then transmission setup should be examined for leaks. If less than
170 mL/minute, the air bleed system should be checked for leaks, restrictions, flowmeter
calibration, etc. The air out of the transmission should be checked daily.

Note: Instruments used in the test should be calibrated frequently enough to insure that test
conditions are met within the test tolerance.
Inspection Procedure

1. Running Inspection: Take small samples of fluid every 25 hours and place 1 -2 drops on a blotter
pad. The color of the stain provides a subjective means of following the oxidation of the oil.

2. Take 60 mL samples of fluid each 100 hours.

3. After completion of 300 hours, or 288 hours time at the required temperature, whichever is longer,
shut down and disassemble the transmission; cut the converter open around the weld and inspect
thoroughly.

4, Rate the individual components according to the Coordinating Research Council Deposit Rating

Scale (CRC Manual 9) for varnish and Area Depth Method (CRC Manual 10) for sludge. Ten
represents a perfectly clean part.

Page 6 of 19

Copyright © 2001, Ford Global Technologies, Inc.

Documents
Copyright by the Ford Motor Company Document Sharing Hub

Fri Aug 26 22:29:59 2016
Full document details: FORD FLTM BJ 012-01 2001


http://www.avadocuments.com/doc/ford-fltm-bj-012-01-2001
http://www.avadocuments.com/doc/ford-fltm-bj-012-01-2001

