J1106 AUG2012

SURFACE car
VEHICLE |

Ry ¥ - . :
SAE International  gecoMMENDED ssued o oot

PRACTICE Superseding J1106 JAN1975

Laboratory Testing Machines for Measuring the Steady State Force And Moment
Properties of Passenger Car Tires

RATIONALE

This document has heen-determined-to contain-basic-and-stable fnr‘hnnlngy which is not rlynnmlr\ in ture.

STABILIZED NOTICE

This document has been declared "Stabilized" by the SAE Highway Tire Forum Steering Committee and will no longer be
subjected to periodic reviews for currency. Users are responsible for verifying references and coptinued suitability of
technical requirements. Newer technology may exist.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is

entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2012 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel:  877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit

Fax: 724-776-0790 . .
Email: CustomerService@sae.org http://www.sae.org/technical/standards/J1106 201208

SAE WEB ADDRESS: http://www.sae.org



https://saenorm.com/api/?name=443ecca1b975f4bbd30cd2191c07741c

SAE J1106 Stabilized AUG2012 Page 1 of 7

1. Scope—This Recommended Practice describes some basic design requirements and operational procedures
associated with equipment for laboratory measurement of tire force and moment properties of the full range of
passenger car tires. These properties must be known to establish the tire's contribution to vehicle dynamic
performance. Many factors influence laboratory tire force and moment measurements. This Recommended
Practice was compiled as a guide for equipment design and test operation so that data from different
laboratories can be directly compared and applied to vehicle design and tire selection problems.

It is recognized that laboratory measurements define performance in a controlled and idealized situation that
may not correspond to conditions encountered in a vehicle's operating environment. Several decades of
testing experience in different laboratories indicates, however, that these tests can provide a very useful bench
mark for evaluation of tire performance. It is neither necessary nor practical to test under all possible
conditions.

There are|many factors which affect the forces and moments developed by rolling itires} surface, speed,
temperaturie, water on the surface, dynamics of the changes in tire operating conditions, dijiving and braking
torques, ett. A discussion of the effects of many of these factors as related to tire ‘performapce and testing is
given in SAE Information Report, J1107, which provides the technical basis forthiS Recommended Practice.

This Recommended Practice is based on types of equipment and ¢precedures that arel used in several
laboratoriep for routine tire evaluation. This limits the scope of this Reécommended Practice fo equipment and
methodology for measuring the steady state properties of free-rolling tires. The procedures are intended to
characterize the performance of the tire under operating conditions’which are essentially invariant with time or
which vary slowly enough so that dynamic effects are negligible (quasi-static rolling copditions). J1107
includes a|discussion of some of the equipment design and methodology considerations for other kinds of
force and moment tests.

This Recommended Practice includes specific recommendations for space, measuring syptem ranges and
accuracy :[eeded to measure the force and moment properties of the full range of pagsenger car tires.
Because the range of tire sizes to be tested by a particular laboratory may be different from the full of range
passenger|car tires, a discussion of thesspace, measuring system ranges, and accuracy|in terms of load
capacities |and the physical sizes of-the tires to be tested will be included in J1107. | These alternate
recommengations should be used forany test machines which are designed to test a range pf tires other than
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the full range of passenger car tires. It must be emphasized that the experience on which this Recommended
Practice is based has been primarily obtained through testing of passenger car tires.

These recommendations are a set of design and procedural goals that will not be completely satisfied by most
of the test equipment in use. Existing equipment can still be useful for comparison testing associated with
product development. However, to insure that test results are comparable among laboratories, the equipment
and procedures defined in this Recommended Practice must be followed.

Tire force and moment properties are most applicable to vehicle design and provide the best guidance for tire
development if testing is done on flat rigid surfaces. Most flat surface laboratory tire testers in routine use

incorporate simulated roadways translated at low speeds beneath fixed-axle dynamometers.

Tests have
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FIGURE 1—TIRE AXIS.SYSTEM
4. Apparatus

41 General—A tire force and moment machine consists of three major components: A flat moving surface that is
used to simulate the road; a mechanism for positioning the tire-wheel assembly and allowing|for adjustment of
normal force, slip angle, and inclination angle;-and a weighing system to facilitate measurements of force and
moment components.

4.2 Road Simulation—The road simulation mechanism should provide a flat and rigid surface in the region of the
tire contact| The surface shouldwbe at least 18 in (460 mm) wide. The test length should be|at least 1.5 times
the circumfgrence of the largest fire to be tested. To test the full range of passenger car tires| at least 150 in (4
m) of test lgngth is required.“The speed of the road system should be equal to or greater thgn 1 mph (1.6 km/
h). Both d|rections of metion of the road surface should be provided. The road surface material should be
textured to |provide forees and moments near the maximum of those encountered on actual foads. A material
manufactured by thex3M Company called "Medium Grit Safety Walk" is used by many laborafories. Equivalent

and 6 deg stip-a v
N) load and mﬂated to 28 psi (1 90 kPa)

An alternative to the moving road system is a mechanism for translating the tire over a stationary road surface.
While this approach has been used in a few cases, the accuracy is more difficult to achieve with moving
dynamometer systems than with the moving road surface systems.

4.3 Tire Positioning Mechanism—The machine should be designed to provide for testing of the full range of
passenger car tires. The tire diameter will be up to 32 in (800 mm) with section width from 5 in (125 mm) to at
least 11.5 in (300 mm). The machine should accommodate rims from 10 in (250 mm) to 16 in (400 mm) in
diameter and 4 in (100 mm) to 8 in (200 mm) in width. The space envelope should permit slip angles of £30
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deg and inclination angles of £15 deg or any combination of angles in these ranges. An axle height variation
from 7.5 in (190 mm) to 16 in (400 mm) is required for all load conditions of the range of tires to be included.

Wheels for tire testing are to be sufficiently rigid to insure that rim compliance is not a factor in the tire
performance measurements. Wheels should be at least as stiff as those used on vehicles. The bead seats
and rim flanges should conform with the recommendations of the Tire and Rim Association. Rims, as installed,
should have radial and lateral total indicator runout at the bead seats of less than 0.002 in (0.05 mm). Wheels
capable of continuous operation at high vertical and lateral loads are recommended.

It is necessary that the tire's slip and inclination angle be known to within £0.05 deg for all test conditions. This
position transducer accuracy should include the effects of friction, lash, and structural compliances in the
mechanism. Control of tire position may be less precise if the position is measured and considered in the
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TABLE 1—TRANSDUCER RANGES REQUIRED TO MEASURE FULL RANGE
OF PASSENGER CAR TIRES

Normal Force (Negative of vertical load) 0 to —4000 Ib (18000 N)
Lateral Force +4000 Ib (18000 N)
Longitudinal Force (free rolling) 1200 Ib (900 N)
Aligning Torque 1500 Ib-ft (700 Nm)
Overturning Moment +1000 Ib-ft (1400 Nm)
Rolling Resistance Moment (free rolling) 200 Ib-ft (270 Nm)
Loaded Radius 7.5 (200 mm) to 16 in (400 mm)
Effective Rolling Radius 7.5 (200 mm) to 16 in (400 mm)
Slip Angle +30 deg
Inclination Angle +15 deg
TABLE 2—ACCURACIES REQUIRED TO MEASURE FULL RANGE
OF PASSENGER CAR TIRES
Normal Force 101b (50 N)
Lateral Force 101b (50 N)
Longitudinal Force 11b(5N)
Aligning Torque 2 Ib-ft (3 Nm)
Overturning Moment 10 Ib-ft (45 Nm)
Rolling Resistance Moment 1 Ib-ft (2 Nm)
Loaded Radius 0.05%n (2 mm)
Effective Rolling Radius 0.05in (2 mm)
Slip Angle 0.05 deg
Inclination Angle 0.05 deg

5. Test Procedure—The test procedure can be divided into four parts: tire preparation, tire [selection, routine
testing, ang precautions.

5.1 Tire Prepajation—Tire preparation is-'necessary to achieve a level of performance that will persist during
extensive sgries of tests such as a complete set of force and moment tests for one inflation gressure. The tire
should be mounted with conventional procedures and lubricants to insure bead seating. [The tire and test
surface shquld be free from contamination. The inflation pressure of the unloaded tire shoyld be adjusted to
within £0.5|psi (3.5 kPa) of that specified for the test. Since this type of testing does not normally produce any
increase in|inflation pressure due to temperature, tires are usually inflated to 4 psi (28 kPE) above the cold
inflation spegcification,ofdnterest to simulate the pressure increase that is encountered in road operation. Both
the tire structure and'the tread surface must be conditioned to achieve a stable level of performance during a
reasonable| series of tests. The tire should be exercised to remove local distortions, residual stresses, and
insure bead seating. The tread should be conditioned on the test surface by running the tire pufficient to result
in stable foice-and moment Inmlnpn‘ipg

5.2 Tire Selection—Tire force and moment properties are usually associated with design variables rather than

production variables. However, some procedure should be followed to insure selection of a typical tire from a
particular design lot. Current practice is to run a brief set of tests on a number of tires from the lot to determine
the consistency in force and moment performance that exists in the lot and provide data for the selection of
typical tires to be used in complete tests. Four or more tires should be checked during the selection process.
A satisfactory, brief test consists of runs at £6 deg slip angle and loads ranging up to 160% of the rated load for
the tire. Attention should be directed to lateral force and aligning torque data for selection of typical tires.


https://saenorm.com/api/?name=443ecca1b975f4bbd30cd2191c07741c


<<
  /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


