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RATIONALE

J1270 has been reaffirmed to comply with the SAE Five-Year Review policy.

FOREWORD

This information report is a companion document to SAE Recommended Practice, J1269, Rolling Resistance
Measurement Procedure for Passenger Car, Light Truck and Highway Truck and Bus Tires. It provides background
information and explanations related to the use of the Measurement Procedure and follows the same format as SAE
J1269.

1. SCOPE
1.1 Basic Methods

The force, torque, and power methods of measurement are all in common use and should yield the same test results.
Effects of steering, traction, surface texture, and non-steady-state tire operations are excluded from the recommended
practice because they are still in the research stage.

1.1.1  Force Method

The chief advantage of the force method is that the only parasitic losses in the measurement are tire spindle bearing
losses and aerodynamic losses associated with rotation of the tire and its wheel. The main disadvantage of this method
is that the spindle force measured can contain a severe error caused by load misalignment and load-spindle force
interaction (“crosstalk”). Elimination or compensation of these effects is necessary. A minor disadvantage is that the
loaded radius of the tire must be measured in order to convert spindle force to rolling resistance.

1.1.2 Torque Method

The torque method has the advantage that the measurement is direct: rolling resistance is the net torque divided by the
test wheel radius. The main disadvantage of the torque method is that parasitic losses contained in the measurement
include rotational test wheel losses as well as tire spindle losses. Hence, the parasitic losses are larger than those of the
force method and can be of the same order of magnitude as the rolling resistance itself. In addition, speed-hunting
oscillations in the drive motor can introduce errors.
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1.1.3 Power Method

The advantage of the power method is that no force or torque transducer is necessary; a voltmeter and an ammeter to
measure the electrical energy input to the drive system are sufficient. The chief disadvantage of the power method is that
electrical losses are included in the measurement in addition to all the other parasitic losses of the system. Thus, the
parasitic losses are even larger than those of the torque method. In some laboratories, special control may be needed to
prevent line voltage fluctuations from creating power surges which can distort the readings.

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 Publication

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA and
Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1269 Rolling Resistance Measurement Procedure for Passenger Car, Light Truck, and Highway Truck and Bus
Tires

2.1.2 Other Publications

1. D. J. Schuring and G. L. Hall, “Ambient Temperature Effects on Tire Rolling Loss,” Rubber Chemistry and
Technology, Vol. 54, No. 5, pp. 1113-1123 (1981).

2. R. Masaki, Y. Tanida, C. lkeya, and |. Harada, “Research on Rolling Resistance of Tires,” J. Mech. Lab., Japan,
Vol. 4, No. 1, p. 43 (1958).

3. S. K. Clark, “Rolling Resistance Forces In Pneumatic Tires,” DOT/TSC, Report No. DOT-TSC-76-1 (January 1976).

4. J. R. Luchini, “Test Surface Curvature Reduction Factor For Truck Tire Rolling Resistance,” SAE Paper No. 821264
(1982).

3. DEFINITIONS
3.1 Rolling Resistance

The definition given in the recommended practice applies only to the free-rolling mode. The universal rolling resistance
definition from which it is derived is defined as the energy expended by the tire per unit distance traveled.

3.2 Rolling Resistance Coefficient

No further background information is required in this section.
3.3 Loaded Radius

No further background information is required in this section.
3.4 Maximum Load

The maximum tire load is expressed in kilograms (kg) or pounds (lb), which are units of mass. For use in the
recommended practice, these units must be converted to units of force, either to the newton (N) or the pound-force (Ibf).
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3.5 Base Inflation Pressure

Base inflation pressure is the inflation pressure corresponding to the maximum load listed in the tire load tables of the
current TRA Yearbook or in corresponding tables published by similar organizations concerned with standardization.

3.6 Capped Inflation Pressure

As the tire with inflation pressure capped is run under load, the rising tire temperature will cause the inflation pressure to
increase. Thus, capped inflation pressure reflects actual road service conditions.

3.7 Regulated Inflation Pressure

Pressure is most commonly regulated by a constant pressure source attached to the tire through a rotating union.

3.8 Ambient Temperature

An overall ambient room temperature representing air temperatures throughout the test room is difficult to define and
measure. Therefore, a location close to the cooler part of the tire/wheel assembly was selected for ambient temperature
measurements.

3.9 Ambient Reference Temperature

Variations in rolling resistance occur with changes in ambient temperature. Because precise control of room temperature
is difficult, rolling resistance data must be referred to 24 °C (75 °F) according to paragraph 7.4 of SAE J1269.

4. TEST EQUIPMENT

An objective of the recommended practice is to provide a test procedure that nearly all test organizations can adopt as
standard. Since the most common equipment is the laboratory test wheel, it serves as a standard for the procedure.
However, most of the provisions of this recommended practice do apply to flat-surface laboratory test apparatus. Note
that rolling resistance results from a laboratory test wheel are usually slightly higher than corresponding results from a flat
surface test machine because of the greater tire deflection on the curve test wheel surface (see 8.3).

4.1 Test Surface

4.1.1 Test Wheel Diameter

Most standard laboratory test wheels have a diameter of 1.708 m (67.23 in) derived from a circumferential length of
1/300 mile.

4.1.2 Width

Most laboratory test wheels have a surface width of at least 0.30 m (12 in).

4.1.3 Texture

Rolling resistance is affected by road texture in a manner still under study. The selection of medium-coarseness
abrasive-type surface for this test procedure is designed to simulate results on a dry, well-maintained public roadway.
Periodic renewal of the surface is necessary because contamination or wear adds variability to the test results.

4.2 TestRims

The test rim selected should represent a rim used as original equipment and conform to specifications of the TRA or
similar organizations. Because of the wide variety of rims available for some tire sizes, and because the rim may affect
rolling resistance, it is important to report test rim width and contour along with the test results. Since rim runout may

affect rolling resistance, good quality rims must be used. Documents
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