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3.1

3.2

3.3

3.4

3.5

3.6

3.7

4.1

Equipment and Test Procedures

Driving and absorbing dynamometers capable of torque measurements within +0.7
measurements within +5 rpm are to be used for most tests (same as required in SAE J651).

N-m and speed
When extremely

high torques are required, an accuracy range of +0.5% of full load reading is considered acceptable.

An independently operating fluid supply system with provisions for pumping, heating, coolin
the flow and pressure of the fluid to the test unit should be used.

Instrumentation for measuring temperature and pressure of the fluid at the inlet and outlet of t
drive is required.

g, and regulating

he hydrodynamic

Before starting tests for the characteristics, calibration curves should be obtained on the{dy
instruments ipdicating torque, speed, pressure, and temperature.

namometers and

A fluid of known physical and chemical characteristics and approved by the manufacturer of the unit should be

used.

Fluid temperatures for all standard tests should be 90 to 100 °C at the inlet,»and 130 °C maxi
of the hydrodynamic drive. Higher or lower temperatures may be used if fecommended by thg
if representafive of the application. At or near stall, the inlet tempetature may be reduced
temperature.

Unless otheryvise specified, fluid pressures for standard tests<should be enough to avoid cavi

All readings $hould be taken simultaneously with loads, ‘'speeds, temperatures, and pressure
possible. Wihen such stabilization is not possible, theitime interval between readings and th
must be not

Standard Tepsts
Operating Modes—There are two usual performance modes for recording and collecting da
a. Drivg Performance—Normal rotation with normal power flow (impeller driving)

b. Coagt Performance—Normal rotation with reverse power flow (turbine driving) as
throt{le coasting opé€ration.

Passenger Clars, Trucks; Buses, And Motorcycles

Required Dafa:

mum at the outlet
e manufacturer or
0 maintain outlet

tation.

5 stabilized when

e rate of change

a.

in vehicle closed

Input Torete Ftd-flow-rate
Input speed Inlet pressure
Output torque Outlet pressure
Output speed Inlet temperature

Outlet temperature
Physical and chemical characteristics of the fluid
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411

411.1

41.1.2

41.13

4.1.2

4121

4122

4.1.3

DRIVE PERFORMANCE

Constant Input Torque—This test is run by increasing the speed of the driving dynamometer to obtain the
torque selected for the test while keeping the output dynamometer speed at or near zero. The output

speed is next increased in equal increments, keeping the input torque constant.

The procedure is

repeated for several input torque values. Torque values are chosen that represent a typical application of
the hydrodynamic unit being tested. The speed and torque values must be selected to span the full range
of vehicle operating speed ratios.

Full Throttle Performance—This test is run by setting the input dynamometer speed and torque to
corresponding values on the full throttle installed net torque curve of an engine. The output speed is set at

or near

the inlet fand outlet of the hydrodynamic unit are set equal to values existing in thedra

correspopding operating conditions.

Road Load Performance—This test is run by adjusting the input dynamometer speed an

the requifed output speed and torque values. These values correspond tozerg-accelera

of the vghicle on level ground for the full range of vehicle speeds. PresSures are se

existing in the transmission at corresponding operating conditions.

NOTE—Full throttle and road load performance are frequently calCulated from test (see
COAST PERFORMANCE

Constan{ Input Torque—The test method is the same. &5 test 1 (see 4.1.1.2.) Values ar

the range of engine closed throttle motoring torque fora typical application of the HD unif,.

Engine Motoring Friction—The test method isto set the absorbing dynamometer spe

correspopding values on the curve of frictiomtorque versus speed.

This frictlon curve is obtained on a previous test by driving the engine at various speed

engine af its standard idling condition!

NOTE—YVehicle coast performance is frequently calculated from test 2 (see 4.1.2.2) datal
COMPUTATIDNS

1. Spedqd Ratio = Output speed/Input speed

2. Torgpe Ratio = Qutput torque/Input torque

3. Efficieney = (Speed ratio) (Torque ratio)

4. Capacity factor (input) K = _nput speed

A/Input torque
[ 5
5. Capacity characteristic, K (input) = Input speed ~Diameter
+/Input torque

fall and increased at selected increments to span the full range of vehicle speeds. Pressures at

nsmission at the

] torque to obtain
ion requirements
equal to values

1.1.1.2).

b chosen to span

bd and torque to

5 after setting the
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5.2

5.3

Presentation of Results
Completely identify the hydrodynamic unit, and record test conditions on all data and curve sheets.

Develop performance curves of the primary characteristics. Examples of typical plots of these are shown on
Figures 1 to 4. Additional useful engineering curves using data from these performance tests are shown on
Figures 5 and 6. In preparing curves using engine and vehicle data, it is essential that the data precisely
describe the net power to and from the hydrodynamic unit. All corrections for accessories, air temperature and
pressure, barometer reading, air cleaners, mufflers, fans, and transmissions input and output losses must be
considered. The words “installed net” torque and horsepower are intended to express this condition.

Include copies of the data or identify the data sheets with the reported results
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FIGURE 1—TYPICAL SPEED RATIO PLOT OF CONVERTER CHARACTERISTICS



https://saenorm.com/api/?name=f76a6494d1369f08b876b398809983c8

SAE J643 Reaffirmed MAY2000

TORQUE RATIOx 103, "K" CAPACITY FACTORxIO;

(150 N:-m INPUT TORQUE)

4800 120
4000 100
: A e e
* 3200 g~ \-EFFICIENCY | - - | 2 -—]80
w — ~ /
w | -~
% PR IMDEL L R onern - //
o« 2400 / TWirCCCoiv or cco 3’/.- /{ —1 60
K
ﬁ N ,a—/-/ / e
Q 1600 ———— — e —|{ 40
I
500 \_ 20
TORQUERATIO
(o A
Q 1 0
0 400 800 1200 1600 2000 2400 2800 3200 3600
TURBINE SPEED RPM
FIGURE 2—TYPICAL OUTPUT SPEED PLOT<QF CONVERTER CHARACTERIST|ICS

EFFICIENCY PERCENT



https://saenorm.com/api/?name=f76a6494d1369f08b876b398809983c8

SAE J643 Reaffirmed MAY2000

FIGURH

3400

CEL i
@ 3000 100
o i
‘%’ ‘~ 90
Y I
o 2600 / H 80
T |
- '
- EFFICIENCY -,- 70
o — =
E .3
x 80 O
S 2200 I &
I w
q / X
w /4 50 6
>

=
: Ve O 8
< 1800 / =
Q. L
S / / @
:x -4 30
N o TURBINE SPEED /
= 1400 (40 N-m TURBINE 20

TORQUE TEST)
2 L TN
a e -1 10
[+ 4 //
w /
2
(@] I, i
- TORQUE RATIO
_—
600o 0:2 0.4 06 08 1.0
SPEED RATIO

3—TYPICAL-SPEED RATIO PLOT OF CONVERTER CHARACTERISTICS IN

COAST



https://saenorm.com/api/?name=f76a6494d1369f08b876b398809983c8

SAE J643 Reaffirmed MAY2000

300
1 o
42.30 5
LJ
250 2.20 3
[u el
~ d2.10 8
. A 3
€ 200 2.00
z T NosTALl TORQUE / s
u RATIO —m n
o}
m i
S 130
r—
2 INPUT TORQUE o
Z AR e, o
= -
9]
100 / 130 E
>
Hi20 =
\ 2
[+
Ho
1° / K S
B s H
x
0
o) 400 800 1200 1600 2000

INPUT SPEED RPM

FIGURE 4—TYPICAL INPUT\SPEED PLOT OF CONVERTER STALL CHARACTERIBTICS



https://saenorm.com/api/?name=f76a6494d1369f08b876b398809983c8

SAE J643 Reaffirmed MAY2000

320
280

240

200

INPUT CAPACITY SPEED RATIO

TORQUE

180 L #
160 ENGINE—/—- %f —‘ /

INPUT TORQUE N-m

A [ /
SRR ///17//4
00 W T
0 N1
WiV A

INPUT SPEED REM

70
500 600 800 1000 1200 1400 1600 20002500 3000 4000 5000

FIGURE 51—TYPICAL INPUT CAPACITY PLOT USED T© DETERMINE OPERATING CONDITIONS

OF ENGINE AND GONVERTER



https://saenorm.com/api/?name=f76a6494d1369f08b876b398809983c8

