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1. REFERENCES

1.1 Applicable Pub

lication

The following publication forms a part of this specification to the extent specified herein. Unless otherwise specified, the
latest issue of SAE publications shall apply.

1.1.1

SAE Publication

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J643

Hydrodynamic Drive Test Code

SAE J2311 Hydr
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D TEST PROCEDURE

.5% of fullJoad are to be used for all tests except Test 6 (6.3.1). Test 6 (par:

+
performed usi:Ig a driving dynamometer capable of speed measurements within 5 r/min and
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3.1.1  Torque Bias
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For-Front-wheel Drive Transaxles

iency characteristics
rters (open converter

orbing dynamometers capable of speed measurement within +5 r/min and torqué measurement within

bsitic losses) is to be
torque measurement

The optimum test setup is dual output torque measurement with identical right- and left-hand output speeds and to record
the right- and left-hand output torque. If this is not possible, mechanical lock of the differential is required.

3.2

transmission test conditions.

3.3

The transmission must be fitted with suitable pressure and temperature indicators in order to assure proper control of

Before starting tests for the transmission characteristics, calibration curves should be obtained for the

dynamometer(s) and instruments for the measurement of torque, speed, and temperature, pressure, and flows.

3.4

and the fluid level maintained according to the manufacturer's specifications.

3.5

Fluid temperatures for all standard tests should be 80 °C + 3 °C at the sump.

A fluid of known physical and chemical characteristics and approved by the manufacturer of the unit should be used,
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watt density of the heater to prevent transmission fluid overheating.

operating pressures. These adjustments should be recorded.

from shifting during the test, thus allowing steady-state operation for data acquisition.

|

Suitable heaters and heat exchangers must be used to obtain specified operating conditions. Special attention should

The lubrication circuit(s) flow and pressure schedule should be incorporated into the test, since it affects the

Mechanical or electronic equipment may be required to replicate the transmission line pressure with typical actual

Shift valves and solenoids may require mechanical blocking and/or electrical actuation to prevent the transmission

All readings must be sampled simultaneously, with loads, speeds, temperatures, pressures, and flows stabilized
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4.1 Drive

Normal rotation with pormal power flow-(transmission input driving).

4.2 Coast

Normal rotation with feversepawer flow (transmission output driving) as in vehicle closed-throttle cog
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Esary to add supplementary lubrication at cécttain points, such as the extension b
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sting operation.

Normal rotation in drive direction with no power output (transmission output free).
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5. STANDARD TESTS

All tests are to be run in all forward driving ranges or ratios, with and without converter clutch applied, if appropriate. Reverse
tests are optional.

5.1 Drive Mode
NOTE: The following is a menu of Drive Mode test options; not all are required.
5.1.1 Test 1 - Full-throttle Performance

This test is run by setting the input dynamometer torque to corresponding values on the full-throttle installed net torque
curve (accessories included) of an engine used in a typical application of the automatic transmission. The output speed for

the lowest gear rang
Data for the other ge

e of vehicle speeds.

r ranges shall be taken from speeds above which the full throttle down-shift eeCurs. The transmission

torque-sensing devicg (powertrain control module or equivalent throttle valve and/or vacuum modulaior) must be adjusted

or commanded to full

5.1.2 Test2-Cong

throttle position.

tant Input Torque

This test is run by comtrolling the torque of the input dynamometer to obtain the torque selected while

dynamometer speed.
is repeated for seve
maximum full-throttle
75%, 50%, and 25%.

Output speed values
device must be set o
51.3 Test 3 - Cros
This test is run by s

increments. The tes
vehicle road load red

The output speed is varied in selected increments, keeping.the input torque con
al input torque values. Torque values are commonly.€hosen as approximat
vehicle-installed engine torque for a typical application ‘ef the transmission being

are chosen to span the full range of vehicle operating conditions. The transm
commanded to provide proper pressures forthe torque input used.

s-sectional Road Load Performance

btting the output dynamometer, to-a constant torque and varying the input dy

is repeated for several outpuattorques. Output torque values are chosen to §
uirements. A minimum value of 25 N-m and a maximum of 1800 N-m is a su

transmission installatjions. The speed range‘tested for each output torque should be consistent w

requirements. For ea
to a position simulatir

ch speed sweep for argiven torque, the transmission torque-sensing device is ad
g vehicle conditions at the mean speed of the sweep. See Table 1.

TABLE 1 - SAMPLE VALUES

Torque Sensing

controlling the output
stant. The procedure
b percentages of the
tested—for example,

ssion torque-sensing

namometer speed in
pan the full range of
itable range for most
ith vehicle road load
usted or commanded

Torque Speed Sweep Equivalent Setting
25 Nm 600 to 1800 r/min 120 r/min
1800 N-m 3000 to 4200 r/min 3600 r/min
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5.1.4 Test 4 - Specific Road Load Performance

This test is to be used for a specific or very limited number of transmission-vehicle applications. It is run by adjusting the
input dynamometer speed and torque to obtain the required output speed and torque values corresponding to zero vehicle
acceleration on level ground for the full range of vehicle speeds. For each speed, the transmission torque-sensing device
is adjusted or commanded to the position setting it would have in the vehicle at that constant speed.

5.2 Coast Mode

NOTE: To simulate a coast test, the input dynamometer must be running at the appropriate speed for the transmission
operating condition.

5.2.1 Test 5 - cross Section Coast Performance

This test is run to coyer the coast performance over the full operating range. The torque values are|selected to cover the
full range of engine ffiction torques. For example at 40 N-m engine torque, the engine speedirangg¢s from 1000 to 7000
r/min. The transmissjon torque-sensing device is adjusted or commanded to engine idle condition during the entire test.

5.3 Parasitic Lossds

531 Test6

The parasitic loss tegt is run in all driving ranges or gears with the transmission output permitted tq turn freely except in
those ranges or gear$ that require a minimal load to provide proper one-way ‘elutch operation. The tofque and speed of the
input dynamometer indicate the pumping, windage, and friction losses within the transmission. The|transmission torque-
sensing device is adjlisted or commanded to the no-load position during the test.

6. RECOMMENDED DATA-MEASURED TEST PARAMETERS

6.1 a.lnput Torque

Q.

b. Input Spee
c. Output Torflue(s)

d. Output Spged(s)

e. Transmissipn Line Pressure(s)
f. Pressure ahd Flow to"Cooler

g. Temperatufe In and Out of Cooler

h. Sump Temperature{s)
i. Hydrodynamic Unit Outlet Temperature
j- Case Out Temperature

6.2 To confirm test system repeatability, it is suggested to run pre-test and post-test data quality assurance tests to insure
equipment has functioned reliably and accurately.
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7. PRESENTATION OF RESULTS

7.1 Completely identify the transmission unit and record test conditions and specifications or trade name of the fluid on

all tabular and graphical data and curve sheets.

7.1.1  Examples of typical component data presentation are shown in Figures 1 and 2.

1. Examples of typical torque loss data presentation are shown in Figures 3 through 7.

2. Examples of typical transmission assembly efficiency data presentation are shown in Figures 8 through 10.

Typical Torgue Converter Performance
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Pump Performance as a Function of Speed
(Constant 71 Deg. C Temperature and 1.03 MPa Pressure)
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“ransmission Torgue Losses as a function of Input Speed and Torque
(Third Gear Locked Converter)
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FIGURE 5 - OBSERVED TORQUE LOSS VERSUS INPUT TORQUE AND SPEED
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Predicted Versus Observed Torque Loss

Run Data
Repeat Data

O
]

L i n 1 A

20

I
(o}

I
o~ o0} <

sso7 anbuoj Uw:_ SDaW

18 20

12

Predicted Torque Loss

- PREDICTED VERSUS OBSERVED TORQUE

FIGURE 6

Regressed Torque Loss Surfate Generated
From a RegressiofModel

= v,
(B9 -m ) Ssom anoao \ RSy

R—Squared=.99

FIGURE 7 - TORQUE LOSS RESPONSE SURFACE GENERATED FROM REGRESSION MODEL
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Transmission Efficiency as a Function of Input Speed
(First Gear Unlocked Converter at Five Torque Levels)
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FIGURE 8 - TRANSMISSION EFFICIENCY FIRST GEAR'WUNLOCKED CONVERTER

Transmission Efficiency as a Function of Input Speed
(Fourth Gear Locked Converter at.Five Torque Levels)
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FIGURE 9 - TRANSMISSION EFFICIENCY FOURTH GEAR CONVERTER LOCKED
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7.2

7.3

In order to confirm t
recommended strate

7.3.1
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Note that the test targ
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7.3.2

Transmission Efficiency as a Function of Input Speed
(Engine Driving Model for Different Gears)
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FIGURE 10 - TRANSMISSION EFFICIENCY DIFFERENT GEARS

running a reduced set,of the entire test array. A recommended target is 20% of
figinal run plan consiSted of an array of five gears, five input load levels, and tw
5X5X2 array, or/50-elements) across the full operating speed range of the tn
d consist of five.gears, two input loads and one operating temperature (a 5X2X1 g
et levels are-unchanged. Only the number of targets change. This reduced tes
tiple times-or on new test samples, up to the discretion of the designer's test plgn.

ne degree of repeatability of the test data, repeat testing should be considergd. Below are some
jies for repeat testing:

the original run plan.
0 transmission sump
ansmission, then the
rray, or 10 elements).
plan could be run on
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