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2. REFERENCES

2.1

Applicable Documents

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

211

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.sae.org.
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4. STANDARD TESTS

4.1  Operating Modes

There are two performance modes for recording and collecting data.

a. Drive Performance—Normal rotation with normal power flow (impeller driving)

b. Coast Performance—Normal rotation with reverse power flow (turbine driving) as in vehicle closed throttle coasting
operation.

Required Data:

Input torque

Fluid flow rate
Input speed

Inlet pressure
Output torque
Outlet pressure
Output speed

Inlet temperature
Outlet temperature
ATF specifications

4.1.1  Drive Performance (Test Series 1)
In drive mode, input is taken as impeller, output is taken as turbine:
4.1.1.1  Constant Ipput Torque

This test is run by ingreasing the speed of the driving dynamometer to obtain the torque selected for {he test while keeping
the output dynamomieter speed at or near zero. The output speed is next increased in the specified number of equal
increments, keeping the input torque constant. -The' procedure is repeated for the specified input tgrque values. Torque
values are chosen that represent the full range ‘'ef'the hydrodynamic unit being tested. The speed arld torque values must
be selected to span the full range of vehicletgperating speed ratios.

4.1.1.2 Full Throttle Performance

This test is run by sgtting 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 stall and increased at selected increments to span the
full range of vehicle gpeeds.~Pressures at the inlet and outlet of the hydrodynamic unit are set equdl to values existing in
the transmission at tHe corresponding operating conditions.

4.1.1.3 Road Load Performance

This test is run by adjusting the input dynamometer speed and torque to obtain the required output speed and torque
values. These values correspond to zero acceleration requirements of the vehicle on level ground for the full range of
vehicle speeds. Pressures are set equal to values existing in the transmission at corresponding operating conditions.

NOTE: Full throttle and road load performance are frequently calculated from test (see 4.1.1.2).
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4.1.2 Coast Performance (Test Series 2)
In coast mode, input is taken as turbine, output is taken as impeller.
4.1.2.1 Constant Input Torque

The test method is the same as test series 1 (see 4.1.1.2). Values are chosen to span the range of engine closed throttle
motoring torque for a typical application of the hydrodynamic unit.

4.1.2.2 Engine Motoring Friction

The test method is to set the absorbing dynamometer speed and torque to corresponding values on the curve of friction
torque versus speed.

This friction curve is|obtained on a previous test by driving the engine at various speeds after setlting the engine at its
standard idling condifion.

NOTE: Vehicle coast performance is frequently calculated from test series 2 (see 4.1.2.2) data.

4.1.3 Computation

"2

1. Speed ratio = Output speed/Input speed

2. Torque ratio = Qutput torque/Input torque

3. Efficiency = (Speed ratio) (Torque ratio)
Input speed

4. Capacity factor (input) K

+/Input torque
5. PRESENTATION OF RESULTS
5.1 Completely identify the hydrodynamic unit,.and record test conditions on all data and curve shegets.
5.2 Develop perfofmance 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. Theg data precisely. describe the net power to and from the hydrodynamic unitl All corrections for
accessories, ajr temperature-and pressure, air cleaners, mufflers, fans, and transmission ingut and output losses

must be considered. The words “installed net” torque and power are intended to express this dondition.

5.3 Include copies pof the data, or identify the location of the data sheets with the reported results.



https://saenorm.com/api/?name=ce3c1c0a49164317657cac6105c2fa19

SAE J643 Revised APR2011 Page 5 of 10
3400

=

o

T 3000 100

o

[

: ]

& EFFICIENCY |

: Y /]

1]

= 2600 / 80

Ll

S / IMPELLER SPEED /

- {150 N-m INPUT _V

o / TORQUE TEST) )

X =
& 2200 / < f—— &0 5
- O
2 / i
L TORQUE RATIO / a
> —-—— >
= /] z
o 40

< 1800 AN Ve m
3 // "
:z uJ
-'" — / /
] e —

2 1400 —— S 20

o

© /2\

&

W \—K \

D ————

g 1000 0

o

=

600 0.2 04 0.6 0.8 1.0
SPEED RATIO
FIGURK 1 - TYPICAL SPEED-RATIO PLOT OF CONVERTER CHARACTERISTICS IN DRIVE



https://saenorm.com/api/?name=ce3c1c0a49164317657cac6105c2fa19

SAE J643 Revised APR2011 Page 6 of 10

_C_5
x 4800 120

S

-

Q

g 4000 100
o 3200 AEFFIQENCY - e R {808
&8 — ~ &
< | < ¥
O /

- .m . Z
,g ﬂ N - L / K &
= 1800 += ] S x[{ 40 2
O a s ] [T
&  BOO \\_ 20

w TORQUE RATIO

3 -3

@ Q l 0]

8 0 400 800 1200 1600 2000 240002800 3200 3600

TURBINE SPEED RPM

FIGURE 2 - TYPICAL OUTPUT SPEED PLOT OF CONVERTER CHARACTERISTICS (150 n-m [INPUT TORQUE)



https://saenorm.com/api/?name=ce3c1c0a49164317657cac6105c2fa19

SAE J643 Revised APR2011 Page 7 of 10
3400

E i
X 3000 100
8 1
g-.l ‘ -4 90
(/2]
H oo
o 2600 H
s |
-
s EFFICIENCY -,- 70
o —— E

4
x 50 O
O 2200 I g
5 g
; | 150
= K / Z
2 1800 ~ 7 40 <
5 / 3
S 7 1w
-g "1 TURBINE SPEED /
= 1400 (40 N-m TURBINE 20

TORQUE TEST)
2 T
< / 4 10
o //
w e
é 1000 — = \ ‘ Y
= —— TORQUE RATIO
8003 0.2 0.4 06 0.8 1.0
SPEED RATIO
FIGURH 3 - TYPICAL SPEED"RATIO PLOT OF CONVERTER CHARACTERISTICS INJCOAST



https://saenorm.com/api/?name=ce3c1c0a49164317657cac6105c2fa19

SAE J643 Revised APR2011 Page 8 of 10

300
' o
4230 %
[x o8
LJ
250 2.20 3
[u el
~ d2.10 8
. A 3
£ 200 2.00 3
z ©  L\-STALL TORQUE / =
w RATIO —=
g
e 140 JAaut
r—
2 INPUT TORQUE o
Z AR e o
< -
9]
130 / 130 <
>
20 =
3 2
[+
10
° / K S
B s H
x
0

0 400 800 1200 1600 2000
INPUTASPEED RPM

FIGURE 4 - TYPICAL INPUT SPEED'PLOT OF CONVERTER STALL CHARACTERIBSTICS



https://saenorm.com/api/?name=ce3c1c0a49164317657cac6105c2fa19


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


