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This document describes uniform requirements for heavy duty 12 V and 24 V charging systems.
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SAE J551-4

Broadband and Narrowband, 150 kHz to 1000 MHz

SAE J930

SAE J1113-11

Storage Batteries for Off-Road Self-Propelled Work Machines

Immunity to Conducted Transients on Power Leads

Test Limits and Methods of Measurement of Radio Disturbance Characteristics of Vehicles and Devices,

SAE J1116 Categories of Off-Road Self-Propelled Work Machines

SAE J1455 Recommended Environmental Practices for Electronic Equipment Design in Heavy-Duty Vehicle
Applications

SAE J2669 Voltdge Regulators for Automotive-Type Generators
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Available from AST]I
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The battery becomes extremely sulfated

to the battery become loose

to the battery become corroded

A master disconnect switch becomes open or its connections become open

The effect of the alternator operating in a batteryless situation is typically a wider range of voltages in output than when
loaded with a battery. Some alternators do not produce output without a battery or voltage regulation may become

unstable.
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3.3 REVERSE POLARITY

Reverse polarity occurs when the battery positive and negative cables are hooked up in reverse. This condition normally
results in damage to the alternator and to any other semiconductor loads that experience the reverse polarity hookup.

3.4 LOAD DUMP

A sudden interruption of most electrical loads from the alternator during alternator operation causes a self-induced voltage
surge named load dump. Load dump could be caused by such items as connections to the alternator B+ terminal
becoming loose, connections to the alternator B+ terminal being corroded, defective alternator output cables, etc. The
effect of a load dump is the presence of voltage spikes significantly exceeding system voltage and may exceed the
voltage breakdown limits of some electrical components to cause damage.

4. PHYSICAL REQUIREMENTS
4.1 Dimensional

Figure 1 portrays a $pool-mount alternator. Figure 2 portrays a hinge mount alternator. Figure 3 portrays a pad mount
alternator. Included ih all are alternator shaft hub dimensions.

D = REFERENCE, PLANE
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Ce— FAN REGISTER)
A =
— K

B+ BATTERY POSITIVE

T
/_ H B- BATTERY NEGATIVE
f 4 R PHASE TAP
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E

L— J
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HEX & KEY

Terminals
A B C D E F G H J K L M N S T B+ | [B- R I
<> O <> Torque
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5/8 17 10 5/16 | [1/4 | #10 | #10
51 21 16 32 | 105 1105 10 or 8 or | 170 | 180 20 or 65 Nm or or or or
M16 222 M8 MI0O| M6 | M4 | M4

Note: Unless indicated all dimensions are nominal.
<> is a critical dimension

FIGURE 1 - ALTERNATOR DIMENSIONS FOR SPOOL MOUNTING
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FIGURE 2 - ALTERNATOR DIMENSIONS WITH HINGE MOUNTING
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581 0R 1 0 OR | OR
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M20
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» BRACKET DIMENSION
NOTES:

1 - Four M10 bolts recommended for mounting alternator with 40 NM torque.

2 - Diameter D intended for additional mounting bolt clearance.

3 - Brackets may have additional holes to accommodate 190-1 and 190-2 versions on the same bracket.

FIGURE 3 - ALTERNATOR AND BRACKET DIMENSIONS FOR PAD MOUNT
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4.2  Mounting Recommendations
4.21 Hinge Mounting
Figure 4 shows a hardened split bushing in the alternator mounting lug opposite the drive end. The mounting bolt clamps

the mounting bracket to this bushing. Tightening of the mounting bolts positions the bushing, easing strain on bracket and
lugs.

96.77 (3.610)

100.07 (3.940)

FIGURE 4 - TYPICAL INSTALLATION OF SPLIT BUSHING IN HINGE MQUNTING|LUG

4.2.2 Spool Mounting

Figure 5 shows the |hardware and brackets for spool mounting. A hardened, split bushing is located in the mounting
bracket.

N

HARDEMNED STEEL

WASHERS
SPLIT,
BUSHING

FIGURE 5 - TYPICAL INSTALLATION OF SPLIT BUSHING IN
BRACKET FOR SPOOL MOUNTING

4.2.3 Pad Mounting

A single piece pad mount brackettis, recommended over multi piece pad mount bracket. Hardened washers under nuts
and under mounting bolts are required.

4.3 Terminals

On all alternators, p )
hole, to insure a sound electrical ground path from the alternator to the machine system ground

@l post or a threaded

To insure correct electrical connection between the alternator and the mating wiring harness, and to standardize on
terminals between the various alternator manufacturers, terminal sizes are recommended in Figures 1, 2, and 3.

Blade type external terminations are not recommended to be used on alternators that are covered by this SAE document.
4.4  Alternator Drive Configuration

See Figures 1, 2, and 3 for shaft sizes and drive alignment reference.
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4.5 Alternator Identification

The alternator nameplate shall be visible in its normal mounting orientation. Each alternator shall be identified with the

following characterist

ics:

Manufacturer's Identification, Part Number, Voltage Rating, Current Rating, Manufacturing Plant, and Manufacturing Date
Code (and/or Serial Number).

5. PERFORMANCE REQUIREMENTS

5.1 Performance

Refer to SAE J56 for
5.2 Regulation
Refer to SAE J2669 f

5.3 Batteryless Ap
The machine design|
voltage. The design
alternator manufactu
electrical system.

The average steady-
load of 60 Q, shall no
5.4 Load Dump

The alternator systen
voltage surge resulti

(including battery) at
five (5) consecutive

performance and test procedure.

or voltage regulator performance and battery charge voltage and temperature ¢
blication

er shall consider the probability of open-circuit operation and accidentally in
br shall define the conditions (maximum speed, miaximum load change, rg
rer and specify the maximum voltage (peak and_dutration) tolerable to the loa

state alternator system output terminal voltage, with battery disconnected and
t rise by more than 10% when compared:to the allowable voltage with the batte

N, including all associated rectifying, regulating, and filtering devices, shall withs
ng from the sudden disconnection (not longer than 20 ms to complete break)
6000 rpm and maximum possible output at that speed. This test shall be con
imes. Reference SAE'J1113-11 test requirements. Alternators that utilize ze

self suppressed to IiJ

6. APPLICATION
6.1 Dust

The alternator shall

it output voltages to 60V maximum.

EQUIREMENTS

bmpensation.

duced high transient
bpetition rate) to the
d components of the

a minimum resistive
y connected.

tand the self-induced
of the output current
ducted a minimum of
her rectifiers shall be

be. capable of operating in severe dust environments with no detrimental effi

This unit shall be tes|

cts on performance.

ted by operating the complete unit for 1500 h at 5000 rom + 500 rpm in an en¢losure where dust is

available to be circulated. This test shall be performed with a minimum of 80% of the rated alternator output.

alternator inlet air temperature shall be 93 °C £ 5 °C. Some typical dusts:

a. AC coarse dust
b. Phoenix dust

c. Fly Ash/Portland

Cement dust

The

Specific requirements for dust and density shall be established per agreement with the manufacturer and machine

designer.
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6.2 Vibration

Alternators shall be designed to withstand the vibration environment of the application. Guidelines for acceptable vibration
tolerance shall be developed by the alternator manufacturer based on industry application requirements.

Guidelines may resemble the individual speed plots and total vibration envelope shown in Figure 6. These guidelines are
not exact due to resonant mode shape differences between mounting bracket systems. Alternator mounting systems
shall be designed to have a minimum resonance four times the normal engine firing frequencies.

Mounting bolt strength and mounting surface hardness are important in retaining initial tightness and vibration resistant
performance. Mountings of types shown in Figures 4 and 5 have been effective in adjusting differences between the
alternator lug and the_ mounting bracket dimensions, thus providing the necessary clamping without excessive strain on
the alternator lug or g requirement for close tolerances on either part.

WHERE Fp * MAXIMUM FIRING
FREQUENCY OF ENGINE
{PROPORTIONAL OF

t0G AMPLITUDE
oF MAXIMUM ENGINE R.F.M)

WVIBRATION

A

FREQUENCY

B Aot

[
Fp

= NORMAL ENGINE
OPERATING RANGE

FIGURE 6 - ENGINE VIBRATION ENVELOPE

Specific requirement
designer.

s for vibration testing shall be established per”agreement with the manufacturer and machine

6.3 Temperature Range

Alternators shall be
operate with an air in

The alternator manu
measure the critical t

Hesigned to withstand the temperature environment of the chosen application
et temperature of -40 to 105 °C{.Newer applications may see higher temperatur

acturer and machine manufacturer shall jointly review the application and de
bmperatures during actual operating conditions. Attachments that will be used o

The alternator shall
es.

velop a procedure to
n the alternator, such

as debris screens, gyards, etc. shall be jnelided in these tests.

Consideration shall
sources of heat inclu

be given to external heat sources when designing and locating the alternatg
e engine items such as exhaust manifolds, turbochargers and mufflers.

r mounting. External

6.4 Belt Loading

Belt load and pulley |stance from the drlve end bearlng are the most severe cause of excessive bepring loads. To attain
acceptable bearing life; tt f f rmator manufacturer. See
Figure 7 for typical shaﬂ Ioad versus distance between bearing and load centerlines. For the alternators shown in
Figure 2, which normally use a medium-duty 25 mm bearing, the curves present information based on 10 000 h B-10 life.
In other combinations of shaft and bearing size, the limitation may be set by shaft fretting or shaft fatigue. The bearing
B-10 life may be used for qualitative configuration comparisons, but actual bearing life must be based on application and
usage experience.

To help determine the belt specifications and to help calculate the belt loading, the alternator manufacturer shall furnish
curves showing the full-load horsepower and torque required to drive the alternator. For calculating loads on the drive
components due to accelerations, the moment of inertia of the rotor is required.

For avoiding one cause of shaft wear and bearing failure, the pulley hub dimensions shall be consistent with shaft
dimensional requirements according to Figures 1, 2, and 3. The hub shall have a free fit over the shaft so that all of the
nut torque will be available for providing clamping force against bearing inner race.

Consideration shall be given to requirements specific to various drive belt systems, e.g.: “V” belts, poly “V” belts.


https://saenorm.com/api/?name=0d320fe2ed5331680bdcf97b75d24336


<<
  /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 1.4
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /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 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


