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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 tires: surface, speed,
temperature, water on the surface, dynamics of the changes in tire operating conditions, driving and braking
torques, etc. A discussion of the effects of many of these factors as related to tire performance and testing is
given in SAE Information Report, J1107, which provides the technical basis for this Recommended Practice.

This Recommended Practice is based on types of equipment and procedures that are used in several
laboratories for routine tire evaluation. This limits the scope of this Recommended Practice to 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 conditions). 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 system ranges and
accuracy needed to measure the force and moment properties of the full range of passenger 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 the space, 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
recommendations should be used for any test machines which are designed to test a range of 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
shown that the force and moment properties are essentially independent of speed when the tire rolls without
appreciable sliding in the contact area. On dry surfaces, tests have also shown that the effect of speed is small
over a large range of slip angles. The methods described in this Recommended Practice are accordingly
particularly suited for measuring the force and moment properties for dry surface conditions. A more complete
discussion of the effects of speed and surface is presented in J1107.

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 SAE PusLIicaTIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J670—Vehicle Dynamics Terminology
SAE J1107—Laboratory Testing Machines and Procedures for Measuring the Steady State Force and
Moment Properties of Passenger Car Tires

2.1.2 ASTM PuBLIcATIONS—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTME 17—

3. Basic Form of Measurement—A rolling tire may be considered to apply three orthogonal force and three
orthogonal moment components that can be measured in a force and moment test. These force and moment
components are affected mainly by the kinematic variables—vertical deflection of the tire, slip angle, and
inclination angle. Because normal force is a primary consideration in tire application and is closely related to
vertical deflection, it is usually considered as an independent variable rather than vertical deflection. These
kinematic variables, considered to constitute the basic input, and output parameters for force and moment
testing are defined with respect to the axis system shown in Figure 1 which was taken from the SAE J670,
Vehicle Dynamics Terminology. Terminology and sign conventions consistent with Figure 1 should be used for
all force and moment testing. In addition to these parameters, other properties of interest are tire spin velocity,
road linear velocity, loaded radius, and effective rolling radius (J670).
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