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Walk-Along Work Machines—Braking Systems—
Performance Requirements and Test Procedures

1. Scope—This SAE Standard specifies minimum performance and test criteria for brake systems to enable
uniform assessment of the braking capability of walk-along self-propelled work machines with a mass greater
than 115 kg. Service and parking brake systems are covered by this document.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein.  Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1 ISO PUBLICATIONS—Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002.

ISO 6014—Earth-moving machinery—Determination of ground speed
ISO 6016—Earth-moving machinery—Methods of measuring the masses of whole machines, their

equipment and components

3. Definitions—For the purposes of this document, the following definitions apply:

3.1 Walk-Along Work Machine—Self-propelled wheeled or crawler machine controlled by a walking operator.

3.2 Brake System—All the components which combine together to stop and/or hold the machine.  Such system
consists of a control, means of brake actuation, and the brake(s).

3.2.1 SERVICE BRAKE SYSTEM—The primary system used for stopping and holding the machine.

3.2.2 PARKING BRAKE SYSTEM—The system used to hold a stopped machine stationary.

3.2.3 BRAKE(S)—Component(s) which applies a force to oppose movement of the machine.  Brakes may, for
example, be of friction, electrical, hydrostatic, or other fluid types.

3.3 Machine Mass—The maximum operating mass of a machine as specified by the manufacturer of the
machine.  (Ref. ISO 6016)

3.4 Stopping Distance—The distance traveled by the machine from the point on the test course at which the
machine brake control actuation begins to the point where the machine is stationary.
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3.5 Maximum Machine Level Surface Speed—Machine speed determined in accordance with ISO 6014, or
equivalent.

4. General Requirements

4.1 A means which satisfies the service brake and parking brake requirements shall be provided for stopping and
holding the machine.

4.2 Ground drive systems which satisfy the braking requirements in 6.1 and 6.2 of this document are acceptable
as the braking means.

4.3 The brake system shall not contain a disconnect such as a clutch or shiftable gear box which allows the
brake(s) to be disabled unless the disconnect control is at the operator’s position and it can be immediately
reengaged during machine movement.

4.4 Brake Controls

4.4.1 GENERAL—The brake system(s) controls shall be capable of being applied by the operator from the normal
operating position.

4.4.2 CONTROL FORCE—The force to actuate the brake control shall not exceed 20 N for finger (flip levers and
switches) actuation and 220 N for hand grasp actuation.

5. Test Conditions

5.1 Manufacturers precautions shall be observed while carrying out performance tests.

5.2 The test course shall consist of a hard, dry surface with a well-compacted base and a slope no greater than 3%
transversely.  The slope in the direction of travel shall be as specified for the test being conducted.

5.3 The test machine mass shall be as specified in 3.3.

5.4 The test machine shall be configured for operating in the transport position as recommended by the
manufacturer.

5.5 Immediately prior to the tests, the machine shall be operated until the brake and drive systems are at normal
operating temperature.

6. Test and Performance Criteria

6.1 Service Brake

6.1.1 REQUIREMENTS—A means shall be provided for stopping and holding the machine’s motion in both forward
and reverse directions.

6.1.2 PROCEDURE

6.1.2.1 Stopping—The machine shall be tested at maximum forward and maximum reverse speeds.  When testing
a machine equipped with separate clutch and brake controls, the clutch shall be disengaged
simultaneously with brake engagement.  The test course shall be as described in 5.2 with no more than
1% slope in the direction of travel.
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6.1.2.2 Holding—The machine shall be tested on a 25% slope, or if less, the maximum slope the machine can
ascend.  An alternate test method is to apply a pulling force to the stationary machine on a level surface
with the service brake system applied.  The pulling force shall be applied horizontally below the center of
gravity to achieve a minimum force equivalent to the slope (for a slope of 25%, the equivalent force in
Newtons is 2.38 times the machine mass in kg.).

6.1.2.3 Acceptance—The braking system shall stop the machine from its maximum forward and reverse speeds in
a distance of not more than 0.2 m for each kilometer per hour travel speed and shall hold the machine
stationary on a 25% slope, or if less, the maximum slope the machine can ascend.

6.2 Parking Brake

6.2.1 REQUIREMENTS—A means shall be provided for holding the machine stationary unless it can be manually
turned perpendicular to a 20% slope.  The parking brake may be in combination with the service brake.  After
being applied, the system shall not be dependent upon an exhaustible energy source.  If the ground drive
system serves as the parking brake, actuation of a control with the engine off shall not result in machine
movement on the test slope unless it can be immediately reapplied and stop the machine.  If chocks are
used to meet parking brake requirements, instructions for their use and storage on the machine must be
provided.

6.2.2 PROCEDURE—The machine shall be positioned on a 20% slope with the parking brake system applied.  An
alternate test method is to apply a pulling force to the stationary machine on a level surface with the parking
brake system applied.  The pulling force shall be applied horizontally below the center of gravity to achieve a
minimum force equivalent to the 20% slope (the equivalent force in Newtons is 1.92 times the machine mass
in kg.).

6.2.3 ACCEPTANCE—The parking brake system shall hold the machine stationary with the engine off and the
ground drive in neutral (if applicable) in both forward and reverse directions.

7. Test Report

7.1 The test report shall contain the following information:

a. reference to this document
b. type of machine
c. model and serial number of the test machine
d. mass of the machine as tested
e. manufacturer’s approved maximum machine mass
f. tire or track size
g. description of the brakes
h. type of brake system
i. slope of the test course or force applied
j. results of all brake tests
k. force levels applied to the controls
l. machine maximum level surface speed
m. date test was performed
n. signature of person performing the test
o. manufacturer of machine

PREPARED BY THE SAE OPERATOR PROTECTION BRAKING COMMITTEE

REAFFIRMED BY THE OPERATOR PROTECTION TECHNICAL COMMITTEE SC2—BRAKING

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j2
33

0_
20

08
10

https://saenorm.com/api/?name=41480f682aabd9217ae990375ddb762c


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


