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1. Scope—To measure the performance characteristics of Continuously Variable Transmissions (CVT). It
outlines dynamometer tests that cover the range of operation and provides a method of presenting the test
data. This procedure must be followed with similar test facilities so that results obtained from different
laboratories are comparable.

2. References—There are no referenced publications specified herein.

3. Tests—The test conditions on the dynamometer must be sufficient to determine the characteristics
corresponding to the a range of vehicle operations.

The transmission characteristics to be evaluated for all driving ranges or gears are:

Efficiency versus output speed
Torque ratio versus output speed
Input speed versus output speed
Output torque versus output speed
Parasitic losses versus input speed

®a0 oo

4. Equipment and Test Procedure

4.1 Driving and absorbing dynamometers must be capable of speed measurement within +5 rpm and torque
measurement within £0.7 N-m or +0.5% of full load except on Test 7 (6.3.1). Test 7 (parasitic losses) is to be
performed using a driving dynamometer capable of speed measurement within +5 rpm and torque
measurement within 0.3 N-m or £1% of maximum value, whichever is greater.

4.2 The transmission must be fitted with suitable pressure and temperature indicators to assure proper control of
transmission test conditions.

4.3 Before starting tests or the transmission characteristics, calibration curves must be obtained on the
dynamometers and instruments used for the measurement of torque speed pressure, and temperature.

4.4 A fluid of known physical and chemical characteristics and approved by the manufacturer of the transmission
must be used, and the fluid level maintained to manufacturer's specifications.
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4.5 Fluid temperatures for all standard tests must be 90 to 100 °C at the sump and 130 °C maximum at the outlet
of the hydrodynamic drive. Higher or lower temperatures may be used if recommended by the manufacturer.
At or near stall, the sump temperature may be reduced to maintain outlet temperature.

4.6 Suitable heat exchangers must be used to control sump temperature and avoid altering transmission
performance.

4.7 Equipment is required to control or position the transmission torque-sensing device for line pressure control.

4.8 All readings must be taken simultaneously after loads, speeds, temperatures, and pressures are stabilized. If
such stabilization is not possible, the time interval between readings and rate of change must be noted.

4.9 The automatic action of shift valves may require blocking to prevent the transmission from shifting during the
test, because the characteristics of the test dynamometer during a shift may not be comparable to those of the
vehicle for which the transmission is designed.

4.10 To assure proper functioning before the recording of test data, it is advisable to pre-run the test conditions.

4.11 Additional run-in time on the transmission may be necessary to achieve the desired break-in characteristics.

4.12 Orient the transmission in its normal vehicle position to assure similar operating conditions.

4.13 Add supplementary lubrication at certain points, such as the extension bearing and seal.

4.14 On coast tests, provide initial system oil pressure from an external source.

5. Three Operating Modes—There are three operational modes for which data must be obtained:

5.1 Drive—Normal rotation and “power flow” (transmission input driving).

5.2 Coast—Normal rotation with “reverse power flow” (transmission output shaft driving) as in vehicle closed-
throttle coasting operation.

5.3 Parasitic Losses—Normal rotation with no “power flow” (transmission output shaft free).

6. Seven Standard Tests—All tests are to be run with the shift selector in drive and at ratios of full low and full
overdrive. Middle ratio and reverse tests are optional.

6.1 Four Drive Modes

6.1.1 TeST 1—FULL-THROTTLE PERFORMANCE—Set input dynamometer speed and torque to corresponding values
on the full-throttle-installed net torque curve of an engine used in a typical application of the CVT. The output
speed for low ratio is set at or near stall and increased in selected increments to span the full range of vehicle
speeds. Data for full overdrive must be taken from stall speed to maximum vehicle speed achievable in
overdrive. The transmission torque-sensing device must be set to full throttle position for all tests.

Documents

Document Sharing Hub

Full document details: SAE J1618_201109


http://www.avadocuments.com/doc/sae-j1618-201109
http://www.avadocuments.com/doc/sae-j1618-201109

SAE J1618 Stabilized SEP2011 Page 4 of 12

6.1.2 TeST 2—COoONSTANT INPUT TORQUE—Adjust speed of driving dynamometer to obtain torque selected while
controlling the output dynamometer speed. The output speed is varied in selected increments, keeping the
input torque constant. The procedure is repeated for several input torque values. Torque values are
commonly chosen as approximate percentages of the maximum full-throttle, vehicle-installed engine torque
for a typical application of the CVT being tested—for example, 100, 50, and 25%. The lowest torque value is
the torque required for level road operation at constant speed in the middle of the vehicle speed range.

Output speed values are chosen to span the entire range of vehicle operating conditions. The transmission
torque-sensing device must be set to provide proper pressures for the torque input used.

6.1.3 TEST 3—CROSS-SECTIONAL ROAD LOAD PERFORMANCE (PASSENGER CAR)—For multi-vehicle applications,
the information obtained makes it possible to evaluate transmission performance for any specific vehicle
road-load requirement. Set output dynamometer to constant torque and vary its speed in increments and
repeat for several output torques. Output torque values are chosen to span the entire range of vehicle road
load requirements. A minimum value of (25 N'-m) and a maximum of (200 N-m) is a suitable range for most
transmission installations. The speed range tested for each output torque should be consistent with vehicle
road-load requirements. For example, at 25 N-m the output speed range could be 300 to 1000 rpm, whereas
for 75 N'm the range could be 300 to 1400 rpm. For each torque, the transmission torque-sensing device is
adjusted to the position setting it would have in a typical vehicle installation when driven at a constant speed
equivalent to the mean of the speed for that torque.

6.1.4 TEST 4—SPECIFIC ROAD LOAD PERFORMANCE—For limited transmission-vehicle applications, adjust the input
dynamometer speed and torque to obtain required output speed and torque values corresponding to zero
acceleration of vehicle on level ground for full range of vehicle speeds. For each speed, the transmission
torque-sensing device is adjusted to the position setting it would have in the vehicle when driven at that
constant speed.

6.2 Two Coast Modes
NOTE—For coast tests it may be necessary to provide initial system oil pressure from an external source.

6.2.1 TeST 5—CR0Ss SECTION COAST PERFORMANCE—This test is run when the transmission is used in vehicles
that have a variety of engine sizes. With the information obtained, it is possible to evaluate the coasting
performance of any specific transmission-engine combination. For this test, the driving dynamometer
powers the transmission output shaft. The test is run by controlling the absorbing dynamometer to hold
constant torque at the transmission input member while varying its speed incrementally. It is repeated for
several torque values. The torque values are selected to cover the full range of engine-friction torques. For
example, at 20 N-m engine torque the output speed range could be 100 to 700 rpm. The transmission
torque-sensing device is set to engine idle condition during the entire test.

6.2.2 TEST 6—SPECIFIC COAST PERFORMANCE—This test is to be used for a specific vehicle application and the
test set-up is the same as for Test 5 (6.2.1). It is run by driving the output shaft while absorption
dynamometer speed and torque are adjusted to a closed-throttle engine torque curve with ignition on. The
transmission torque-sensing device must be locked in closed-throttle position throughout the test. A
standard vehicle engine may be used instead of the absorption dynamometer.
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