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This SAE Recommend iniform labo
fatigue testing of wh
multipurpose vehicles. During the 5 year review we found that dimensions for the wheel test\ad
diameter) were missing from the document. SAE J694 was added to the document list. A(hote w
procedure sections t¢ go to SAE J694 for test adapter dimensions (wheel backup diameter).. Appen
include current production tires and their sir (static loaded radii).

1. SCOPE
This SAE Recommehded Practice provides minimum performance requirements and uniform labo
fatigue testing of wh

multipurpose vehicleg. For other wheels intended for normal highway, use and temporary use on

trucks, and multipurpose vehicles, see SAE J328. For wheels used onrtrailers drawn by passengef

multipurpose vehicles, see SAE J1204. For bolt together military wheels, see SAE J1992. This doc
other special applicaion wheels and rims.

2. REFERENCES
21

Applicable Pubflications

The following publicg
latest issue of SAE p

tions form a part of this spegification to the extent specified herein. Unless oth
iblications shall apply.
2.1.1 SAE Publicafions

Available from SAE
Canada) or 724-776-

400 Commenwealth Drive, Warrendale, PA 15096-0001, Tel:
1970 (outside-USA), www.sae.org.

877-606-73

els and demountable rims mtended for normal hlghway use n trucks, busg

atory procedures for
s, truck-trailers, and
apter (wheel backup
as also added to the
dix B was updated to

ratory procedures for

els and demountable rims intended for normal highway use on trucks, busg¢s, truck-trailers, and

passenger cars, light
cars, light trucks, or
iment does not cover

erwise indicated, the

P3 (inside USA and

cedures

SAE J328 Whegls—Passenger Cars and Light Truck Performance Requirements and Test Pro
SAE J393 Nomgnclature—Wheels, Hubs, and Rims for Commercial Vehicles

SAE J694 Disc Wheel/Hub or Drum Interface Dimensions—Commercial Vehicles

SAE J1204 Wheels—Recreational and Utility Trailer Test Procedure

SAE J1992 Wheels/Rims—Military Vehicles—Test Procedures and Performance Requirements

SAE HS 3300 Wheels Standards Manual
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2.1.2 Tire and Rim

Association Publication

Available from The Tire and Rim Association, Inc., 175 Montrose West Avenue, Suite 150, Copley, OH 44321.

Yearbook, The Tire a

nd Rim Association, Inc.

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this document.

2.2.1 1SO Publicati

ons

Available from ANSI,

ISO 3006 Roag
ISO 3894 Roag
ISO 3911 Whe

2.2.2 OSHA Publig

Available from OSH
www.osha.gov.

OSHA Standard 29 C
3. DYNAMIC CORN

The test wheels, wh
specified in Table 1.

25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi
vehicles—Passenger car wheels—Test methods
vehicles—Truck—wheels/rims—Test methods

bl/rims—Nomenclature, designation, marking, and units of measurement

ation

A Publication Office, Room S-4203, 200 Constitution Avenue, NW, Was

FR Part 1910.177 Servicing of Multi-Riece and Single-Piece Rim Wheels
ERING FATIGUE TEST (FOR DISC WHEELS ONLY)
en subject to the following testiprocedures, shall meet the minimum perfg

TABLE 1- CORNERING FATIGUE TEST
TEST LOAD.FACTORS AND CYCLE REQUIREMENTS

org.

hington, DC 20210,

rmance requirement

. . Disc Wheel/Rim | ~Disc Wheel/Rim | Disc Wheel/Rim
Disc Wheel/Rim o o o
Description Descrlpt!on Descrlpt!on Descnpt!on Perfo_rmance Perfqrmance
(All Mountings) (All Mountings) (All Mountings) (All Mountings) Requirements Requirements
Materialg Rim Diameter Inset/Outset Inset/Outset Accelerated Minimum
Code mm in Test Factor Cycle Life
Ferrous 13, 14, 15 Less than 101.6 Less than 4 1.60 18 000
Ferrous 16 and Iargprm Less than 101 6 lessthan 4 145 30 000
Ferrous All 101.6 or more 4 or more 1.10 60 000
1.30 40 000
Aluminum 16 127 or more 5 or more 1.35 250 000
1.63 80 000
Aluminum 17.5 and larger"” Al Al 1.35 250 000

. Exclude 17.5 and larger with rim width of 266.7 mm (10.50 in) and wider (wide base tire wheels).
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3.1 Equipment

Use a test machine that:

a. Imparts a constant rotating bending moment to the wheel. See Figure 1A or 1B.
b. Maintains the test load within £3%.

c. Monitors and measures the deflection of the system.

d. Has arigid load arm shaft.

3.2 Procedure

a. Use a test adapter, studs, and nuts representative of those specified for the wheel. Dimensions for the test adapter
(Wheel backup djameter) can be found in SAE J694.

b. Verify the mating|surfaces of the adapter are free of foreign material or excessive(wear.
c. Attach the wheelfto a rigid load arm shaft and test adapter.

d. Tighten the nuts o the torque specified in Appendix A for the stud size and type of nut. Torque ghall be checked and
reset periodically|during the course of a test in order to compensate.for the "wearing in" of mating surfaces.

e. Clamp the rim sefurely to the test device.

f. Adjust the system so that shaft runout is not more than10.25 mm (0.010 in) total indicator repding at the point of
loading.
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FIGURE 1 - CORNERING FATIGUE - 90 DEGREE LOADING METHOD (TYPICAL SETUP)
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3.3 Test Loading

a. Test Load and Bending Moment Determination—The test load is determined by Equation 1:

Test Load = L(see Figure 1A or 1B) (Eq. 1)
Moment arm
M is determined by Equation 2:
M = (L)[u(slIr) + d](S) (Eq. 2)

where:

M = Bending moment, N-m (Ibf-in)

u = Coefficient of friction developed between tire and road, use 0.7 for u.

slr = Largest sfatic loaded radius of the tires to be used on the wheel as specified by the ¢urrent Tire and Rim
Associatiqn Yearbook or the vehicle/wheel manufacturer, mm x 107 (in).\ Use the vplues of sIr found in
Appendix [B.

d = Inset or ofitset, mm x 107 (in). (Positive for inset, negative for outset}.of the wheel. If wheel may be used as
inset or odtset, use inset. See SAE J393.

S = Acceleratgd test factor. See Table 1.

L = Load rating of the wheel as specified by the wheel manufacturer, N (Ibf).

b. For minimum cydle life, see Table 1.

c. Apply the test logd parallel to a plane through the center\of‘the rim as shown in Figure 1A or|1B. Load may push
against shaft or gull the shaft.

3.4 Test Wheels

Use only fully procesged new wheels, which are.representative of wheels intended for the vehicle and ready for road use.
New wheels/rims and new related components ‘ef multi-piece rims will be used for each test.

3.5 Test Criteria/Te¢st Termination

The wheel under tegt must complete-the minimum number of test cycles prior to test termination. The test shall be
terminated by the inpbility of theé wheel to sustain load and/or a visually detected fatigue crack genetrating through a
section. Broken studls or othér parts of the test fixture do not require test termination but may result in damage to the
wheel and test invalidation.

4. DYNAMIC RADIALBATIGUE TEST, DISC WHEELS, AND DEMOUNTABLE RIMS

The test wheels, when subject to the following test procedures, shall meet the minimum performance requirement
specified in Table 2.

4.1 Equipment
Use a test machine that:
a. Has a driven rotatable drum, which presents a smooth surface wider than the loaded test tire section width.

b. Has a suggested drum diameter of 1707.06 mm (67.23 in), giving 187.5 revolutions per kilometer (300 revolutions per
mile).

c. Imparts a constant load to the wheel. This load must be perpendicular to the surface of the drum and in line radially
with the center of the test wheel and the center of the drum.
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d. Can maintain the test load and inflation within +3%.

e. Holds the axis of the test wheel and the drum parallel.

TABLE 2 - RADIAL FATIGUE TEST
TEST LOAD FACTORS AND CYCLE REQUIREMENTS

Disc Wheel/Rim Disc Wheel/Rim | Disc Wheel/Rim
Disc Wheel/Rim Description Description Description Performance Performance
Description (All Mountings) (All Mountings) (All Mountings) Requirements Requirements
(All Mountings) Rim Diameter Inset/Outset!” Inset/Outset') Accelerated Minimum
Material Code mm in Test Factor Cycle Life
Ferrous 13, 14, 15, 16, All All 2.2 500 000
17 1.8 1 000 000
5 degrees Drop
Center
Ferrous 15, 17, 18, 20, All All 20 500 000
22,24 1.9 600 000
b degrees Flat Base 1.8 700 000
1.7 850 000
17.5HC, 19.5, 1.6 1 000 000
22.5,24.5
15 degrees Drop
Center
Aluminum 16 127 or more 5 or more 2.8 100 000
2.0 1000 000
Aluminum 17.5 and All All 2.8 100 000
larger 2.0 1 000 000
1. Offset for demountalle rims.

4.2 Procedure

a. Select test tires t
for the wheel und

b. Use a test adapt
the wheel/rim. D

c. Mount and inflat
less. For wheelg

er test.

448 kPa + 14 kPT (65(psi + 2 psi).

hat are representative of the maximum size and type approved by the vehicle o
br, studs, and nuts’(and clamps for demountable rims) that are representative
mensions for the test adapter (Wheel backup diameter) can be found in SAE J6

b the tireno 448 kPa + 14 kPa (65 psi + 2 psi) for tires with usage pressure o
and4ifes intended for use at higher pressures, use 1.2 times the usage press

r wheel manufacturer
of those specified for
94.

f 310 kPa (45 psi) or
Lire, but not less than

d. Tighten the nuts to the torque specified in Appendix A for the stud size and type of nut. Torque shall be checked and
reset periodically during the course of a test in order to compensate for the "wearing in" of mating surfaces.

e. There may be an increase in inflation pressure during the test. This is normal, but it is permissible to adjust back to

the test pressure

4.3

Radial Test Loading

a. Radial Load Determination—The radial load is determined as follows in Equation 3:

R=(S)L

(Eq. 3)
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where:

R = Radial load

, N (Ibf)

S = Accelerated test factor. See Table 2.
L = Load rating of the wheel/rim as specified by the wheel/rim manufacturer, N (Ibf)

b. For minimum cycle life, see Table 2.

4.4 Test Wheels

Use only fully processed new wheels/rims which are representative of wheels/rims intended for the vehicle and ready for
road use. New wheels/rims and new related components of multi-piece rims will be used for each test.

45 Test Criteria/Tlst Termination

The wheel under teg
terminated by the in
section. Failure of t
result in damage to tf
5. NOTES
5.1 Marginal Indici
The change bar (1) lo

revision of the report,

hbility of the wheel to sustain load and/or a visually detected fatigue crack g
ne test tire, broken studs, or other parts of the test fixture do not require test

pav)

cated in the left margin is for the convenience of\the user in locating areas whe
have been made to the previous issue of the report. An (R) symbol to the left of the document title

t must complete the minimum number of test cycles prior to test términatio

e wheel and test invalidation.

PREPAREDBY THE SAE TRUCK AND BUS WHEEL SUBCOMMITTEE
OF THE SAE TRUCK AND BUS BRAKE COMMITTEE

.

The test shall be
enetrating through a
termination but may

re technical revisions

indicates a complete


https://saenorm.com/api/?name=1a4ebd133841b93d85d4425203cfca5c


<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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

  /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


