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This technology has not evolved significantly in several years therefore this document should be classified as stabilized
STABILIZED NOTICE

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

Foreword—This Document has also changed to reflect the new SAE Technical Standards Board Format.

1. Scope—SAE J448, Surface Texture, has been set up for precision reference specimens using a controlled
surface profile to obtain reproducible roughness values. These specimens are for instrument calibration.
Appropriate symbols for roughness, waviness, and lay have also been standardized (ASA B46.1-1962 and
SAE J448).

For production control, especially from one geographical location to another, means are required to facilitate
the inspection of surface characteristics called for by specifications which include not only roughness but
profile waviness and lay. In order to integrate the requirements of the designer with the actual production of
surfaces, a second grade of control standards must be adopted which will be functional in nature for the
specific product being manufactured. These control standards may be Calibrated Pilot Specimens (actual
parts with satisfactory texture) or Roughness Comparison Specimens (ASA B46.1-1962). This SAE
Recommended Practice describes the usage of these control standards.

2. References

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

2.1.1 SAE PusBLIcATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
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3. Roughness Comparison Specimens—In order to comply with a specific type of lay with required roughness
and waviness values, a number of roughness machined comparison specimens are available commercially.
These specimens are intended to have the appearance and feel of typical machine surfaces and are made to
cover both a range of roughness and a variety of methods of surface preparation.

Roughness comparison specimens are well adapted for use by designers and draftsmen to relate numerical
specifications of surface roughness and lay to general experience of appearance and texture of machined
surfaces. They may also be used for visual and tactual comparison with production surfaces. Care should be
taken when comparing specimens that the effect of shape, curvature, material, lay, and spectral characteristics
do not produce misleading results. Samples of specific parts are usually the best control specimens.

4. Designation of Surface Texture—Surface texture should be specified for production parts only on those
surfaces which must be under functional control. For all other surfaces the finish resulting from the machining
method required to obtain dimensional accuracy is generally satisfactory, unless the appearance of the surface
is of prime concern.

The recommended degree of functional roughness, direction of lay, and waviness for any specific surface
cannot be accurately foretold because of many factors influencing optimum performance in any one
application. The choice of surface characteristics will be determined by such factors as loading, speed and
direction of movement, physical characteristics of both materials in contact, type and amount of lubrication,
contaminants, and temperature.

The primary reasons for designation of surface finish control are to improve performance, increase service life,
or reduce cost. The required data for this control comes from past experience of field service or experimental
results. All significant variables should be considered when establishing test methods and analyzing results.

Under conditions of complete lubrication, it would appear axiomatic that the finer the surface roughness with
complete lubrication, the more efficient will be the performance. Most new moving parts do not attain a
condition of complete lubrication due to imperfect geometry and running clearances, and they must therefore
wear-in by actual removal of metal. In certain instances, experience may indicate that a specific degree of
roughness or a specific degree of lay is necessary to accommodate this wear-in process which lessens the
change of galling, seizure, or excessive wear.

The surface chosen for a specific application will be determined by its required function and a compromise
made between sufficient roughness to allow proper wearing-in and resulting smoothness for expected service
life. In certain cases, a roughness number in itself may not adequately define the character of the surface
found by experience to give the best results. Special reference samples may be made to give manufacturing,
inspection, and engineering samples for comparison with the manufactured parts. In general, with lower
dimensional tolerances and better manufacturing practices, with adequate lubrication and compatible surfaces,
finer finishes would be expected to give optimum results. Frequently, cases where surfaces are not compatible,
such as hardened parts running together, a certain degree of roughness or character of surface may assist
lubrication in obtaining satisfactory wear-in. However, where hardened parts run against soft materials, the
hardened parts must have a fine finish to avoid distress on the soft parts.

Typical normal ranges of surface roughness applications on functional parts are shown in Figure 1. Specific
applications may require finer or coarse roughness values than those indicated, especially for gears and
bearings.
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