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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

SHEET METAL SURFACE TEXTURE MEASUREMENTS
GMS073P

1 SCOPE. This test method establishes a procedure to
determine the arithmetical average surface roughness (R,)
and peak frequency (peak count/inch) on sheet metal sur-
faces.

2 EQUIPMENT AND MATERIALS.

2.1 Digital Surface Roughness and Peak Counting Instru-
ment (Bendix Model QHD or equivalent).

2.2 Precision Reference Specimen (Bendix PRS-1 or equiva-
lent) consisting of the following:

120 microinch Roughness Patch
20 microinch Roughness Patch
Stylus Check Patch

NOTE 1: A description of the precision reference specimen is
shown in Figure 1 of this method.

3 GENERAL. Surface texture descriptions in this proce-
dure are in general agreement with SAE J911, J448 and J449.
The following definitions are given to clarify interpretation of
specific terms used in defining sheet steel surface texture
required for exposed outer panel applications.

3.1 Average Surface Roughness. The surface roughness
height shall be specified in microinches as the arithmetical
average of the absolute deviations from the median line
established within the limits of the roughness width cutoff.
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FIGURE 1 - PRECISION REFERENCE SPECIMEN

3.2 Peak. A surface irregularity wherein the profile inter-
sects consecutively a lower and an upper boundary line. The
boundary lines are located paraliel to and equidistant from
the profile mean line as established within the limits of the
roughness width cut-off. The vertical distance between these
boundary lines is termed the threshold height level.

3.3 Threshold Height Level. The vertical distance (in
microinches) between the boundary lines described in the
definition of peak.

Example: A peak or vertical irregularity in the surface which
exceeds a threshold height level of 50 microinches is defined
by a valley which is greater than 25 microinches below the

mean line with an accompanying surface excursion which
exceeds a height of 25 microinches above the mean line.

3.4 Peak Density-50 (PD-50). The peak density-50 is the
number of peaks per inch measured at a 50 microinch
threshold height level.

3.5 Minimum Peak Density-50 (PD-50,,,). The term
minimum peak density—50 is specified in units of peaks/inch.
The value 1s related by the following empirical relationship to
a specific sample roughness (R,).

PD-50,, = (53 x R, - 104

The expression above is graphically shown in Figure 2 in this
test method.

Example: On sheet steel for exposed outer panel applications,
the sample peak density-50 (PD-50) must exceed the calcu-
lated minimum peak density-50 (PD-50,,,.) as illustrated in
the following cases:
Case 1 - Satisfactory Surface
R, (measured) - 38 microinches
PD-50 (measured) — 120 peaks per inch
PD-50,,, (calculated) — 97.4 peaks per inch
Calculation of PD-50,,,
PD-50,,, = (5.3 x R,) - 104
PD-50,,, = (5.3 x 38) — 104
PD-50,,, = 97.4
Case 2 - Unsatisfactory Surface
R, (measured) - 40 microinches

PD-50 (measured) — 85 peaks per inch

PD-50,,, (calculated) — 108 peaks per inch
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6. Set roughness mode to read arithmetic average (R,).

7. Set pilotor speed selector to appropriate setting, V on
Bendix Model QHD.

8. Set width cutoff to 0.030 inch.

9. The location of the instrument shall be vibration free.
The suitability of the location can be checked by
observing the roughness reading obtained on a
smooth piece of glass. A variance of 2 microinches or
less in the display indicates the location is suitable.

10. Test sample shall be wiped free of loose dirt and oil
with soft lint free cloth.

4.2 Calibration. To achieve the greatest uniformity between
instruments of sheet surface texture measurements, the
following instrument calibration shall be conducted as re-
quired based on individual instrument use.

4.2.1 Calibration Measurements. After instrument prepara-
tion, detailed above, the following measurements shall be
obtained on the precision reference specimen to establish
satisfactory operation of the instrument.
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120 microinch

117 £ 0.5

267-269 at
50uin. Level
(SEE NOTE 2)

20 microinch

18 to 21

710~-730 at

10 in. Level

FIGURE 2 - MINIMUM PEAK DENSITY-50
Calculation of PD-50,,,

PD-50,,, = (5.3 x R, - 104
PD-50,, = (5.3 x 40) - 104
PD-50,,;, = 108

4 TEST PROCEDURE.

4.1 Preparation. The following items should be inspected to
insure proper operation of the measuring equipment:

1. Secure all cable connections

2. Tighten mechanical fastening of posts, link arms, etc.
3. Adjust link arm to be free to rotate about its axis.
4. Both link arm and workpiece must be level.

5. Adjust stroke length to 1-1/8 inches.

12 to 20 1655-1695 at

10u in. Level

Stylus Check

NOTE 2: For those instruments which have two 50 microinch
count levels, peak count readings on both settings shall be within
2%.

The calibration readings for both roughness and peak count
above shall be obtained from the average of 10 readings taken
in the following manner. The instrument is set up to obtain
readings that are in the direction indicated on the precision
reference specimen. (Usually a double arrow) Five measure-
ments are taken parallel and 1/16 inch apart. The precision
reference specimen is then rotated 180 degrees and 5 addition-
al measurements are made again parallel and 1/16 inch apart.
Rotation of the reference specimen is done to compensate for
any small error in leveling of the link arm and workpiece.
Finally an average of all 10 readings is computed. The
computed average is the calibration measurement.

If both average roughness and peak count calibration meas-
urements are within the ranges stated above, sample measure-
ments as described in Section 3.3 can be made. However,
instrument adjustments detailed below in Sections 4.2.2 and
4.2.3 should be made if calibration readings are not within
ranges given above.
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