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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electricai

PROCEDURE FOR MEASURING ELECTRICAL COMPONENT APPEARANCE
GM9603P

1 SCOPE This procedure covers the measurement of
electrical appearance items that pertain to instrument panels
of General Motors vehicles. It describes measurement for
emitted, transmitted and reflected light. It also describes
measurement for light source, haze, gloss, and distinctness of
image.

1.1 Outline and Glossary of Terms. An outline and Glossary
of Terms (Appendix A) are provided to clarify the detail of
this standard.

OUTLINE

Scope

General Requirements

Emitted Light Measurement

Transmitted Color and Lightness of a Sample
(coupon method)

Ealiad bl e

5. Transmitted Color and Lightness of a Sample (part
method)

6. Color and Lightness of Reflected Light (coupon
method)

7. Light Source and LEDS

8. Haze Measurements of Coupons (transmissive)

9. Gloss Measurements of Coupons and Parts

10. Distinctness of Image (reflective)

2 GENERAL REQUIREMENTS. The requirements list-
ed below are applicable to the test procedures for measuring
color and appearance of emitted light, transmitted light
(coupon method), transmitted light (part method), reflected
light (coupon method), light source, haze (transmitted), gloss,
and distinctness of image.

2.1 Equipment. Equipment required is described on the
equipment chart in Appendix C. NOTE: To use the charts,
read across the top to find the type of measurement being
taken. Then read down to find the desired requirement.

2.2 Samples. Materials required are the samples (parts,
masters, or coupons) to be measured. The lighted area or size
of the sample must be clean, uniform and large enough to fit
in the measurement aperture. The measurement apertures are
listed in the recommended equipment section (Appendix B).
Each sample must be uniquely identified.

2.3 Set-up. Set-up parameters are detailed on the set-up
parameters chart in Appendix C.

2.4 Documentation Required. Certification of accuracy for
instrument and all accessories must be to the U.S. National
Bureau of Standards. Instruments must be recertified or
recalibrated at least every 12 months.

2.5 Measurement Plan. The reported measurement of any
part must be the average of at least 3 measurements taken at
different areas. MILP7788E can be used to take measure-
ments of letters on appliques or buttons (Figure 1).

2.6 Report. Items required are detailed on the report chart
in Appendix C.

2.7 Standards, Specifications or Master.
2.7.1 Specifications must be given in the appropriate color

space, color difference scale with light source and 2° or 10°
observer.

1 SCOPE

2 GENERAL REQUIREMENTS

EMITTED TRANSMITTED | | TRANSMITTED COLOR & LIGHT TRANSMISSIVE GLOSS DISTINCTNESS
LIGHT COLOR & COLOR & LIGHTNESS SOURCES HAZE (COUPONS IMAGE
MEASUREMENT LIGHTNESS UGHTNESS (COUPON) 8 LEDS ({COUPON) & PARTS) REFLECTIVE)
(PART) ({COUPON) (PART)
2 GENERAL REQUIREMENTS
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NOTE Vanations may be necessary for other type fonts.

FIGURE 1: POINTS FOR CHARACTER LUMINANCE MEASUREMENTS

2.7.2 Specifications obtained from a master must be mea-
sured as described above.

2.7.3 The physical master should be stored where no
degradation will occur.

3 EMITTED LIGHT MEASUREMENT.

3.1 Lens Focus. Place component part or assembly in
measurement area, align and focus to present a sharp and well
defined area.

3.2 Intensity, Method A (total single symbol measurement).

3.2.1 Take a measurement of the component, part or
assembly with the aperture encompassing the symbol to be
measured (only the symbol being measured shall be illuminat-
ed - see Figure 3). The actual aperture area should be
measured to verify the appropriate lens distance d (see
Figure 2).

3.2.2 Intensity measurement calculation. The measured val-
ue of intensity shall be corrected as follows:

Ie = Ip (Aa/As)

Ie = corrected value of intensity
Ip = measured value of intensity
Aa = projected area of aperture
As = area of light source
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FIGURE 2: GENERAL SET-UP
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FIGURE 3: TOTAL SINGLE SYMBOL
MEASUREMENT

3.3 Intensity, Method B (spot measurement).

3.3.1 Take a measurement of the component, part or
assembly with the entire aperture located within the illumi-
nated area (see Figure 4).

3.4 Color and Intensity Measurement.

3.4.1 Use lens that has the largest measurement aperture
that fits in the measurement area. Take a measurement of the
component, part or assembly with the entire aperture located
within the illuminated area (see Figure 4). For color measure-
ment, the total single symbol measurement can not be used.

4 TRANSMITTED COLOR AND LIGHTNESS OF A
SAMPLE (coupon method).

4.1 Calibration. Always calibrate with the appropriate sam-
ple port installed.

4.2 Set-up. Place the coupon to be measured between the
spherical light source and the lens. The direction of light must
be the same as the application. Do not put the sample in
backwards. The area of the coupon to be measured shall be
centered to the opening of the spherical light source and

secured flush against that opening. Any access doors must be
returned to the closed position so that external light is
prevented from entering the spectrophotometer.

4.3 Measurement. Take the measurements.

CIRCULAR APERATURE (A)

/_ PROJECTED AREA OF
APERATURE DIAMETER
(50% OF LESS OF
SEGMENT WIDTH)

T~ symBoL

SEGMENT WIDTH

® \
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/

RECTANGULAR APERATURE (B)

| ——— SYMBOL
SEGMENT AREA

~~—— PROJECTED AREA

OF APERATURE
(80% OF SEGMENT
AREA)

/LN

FIGURE 4: SPOT MEASUREMENT

5 TRANSMITTED COLOR AND LIGHTNESS OF A
SAMPLE (part method).

5.1 Lens Focus. Looking through the viewing eyepiece, align
and focus the instrument with the target. (Focus by moving
the camera apparatus or the target, NOT the eyepiece, until
the image is sharp). Image to be measured shall be focused to
present a sharp and well defined area.

5.2 Source Measurement.

5.2.1 Remove the part/target.

5.2.2 Set the instrument to measure in the corrected, single
mode and take a measurement of the light source to be used
in the sample measurement. The camera must still be at the

focal length used to focus on the target.

5.2.3 Store the measurement in a data set.
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NOTE: The signal-to-noise ratio must be sufficiently large to
obtain repeatable results of light source output. This is
indicated by the smoothness of the spectral data curve.

5.3 Part Measurement.

5.3.1 The target (part) is to be lit by the light source in a
manner appropriate to its intended operation. The part must
be tangent to the sphere.

5.3.2 The part must be mounted on the light source with the
target in focus.

5.3.3 Reference points of the target to be measured shall be
specified on the appropriate detail drawing. Take average
measurement of three different areas as described in 2.5.

5.3.4 For corrected luminance/radiance measurements, the
entire aperture must be located within the illuminated area of
the part. If not, an incorrect reading will result. Use the light
source where it is uniform by checking linearity (left to right,
top to bottom) on each light source to verify uniformity.
NOTE: If there is light BEHIND the viewing eyepiece, check
that the viewing shutter will be closed during each measure-
ment. CAUTION: For reflective surfaces on the backside of a
part, the light source measurement may need to be taken with
the part mounted.

6 COLOR AND LIGHTNESS OF REFLECTED LIGHT
(coupon method).

6.1 Aperature Size. Use largest aperture size that fits the
measurement area.

6.2 Set-up. Place part in measurement area and secure
against the light source. Use light trap behind the coupon for
all translucent coupons.

6.3 Take Measurement.

7 LIGHT SOURCE MEASUREMENT OF LAMPS AND
LEDS.

7.1 Light Source Measurement of Lamps.

7.1.1 Lamp calibration. Set 14 V on filament voltage, adjust
control, install socket with Standard Lamp, and then readjust
to 14.00 V. Adjust calibration factor until the spherical
photometer reads the required value. Record photometer
reading. NOTE: Use a Standard Lamp traceable to U.S. NBS
of the same size and shape as the lamp to be tested.

7.1.2 Lamp measurement. Insert socket and lamp of the type
to be tested into the sphere. Adjust filament voltage to proper
voltage on specification and obtain parameter limits for
intensity and current.

7.2 Light Source Measurement of LEDS.

7.2.1 Install LED accessory by threading into front of
spectroradiometer. Alternate fixtures may be necessary due to
LED size or shape. Set-up instrument as per manual. Install
the test LED in the opening at the end of the accessory and
energize the LED. Be sure to hold the LED firmly and
squarely in the opening.

8 HAZE MEASUREMENT OF COUPONS (transmis-
sive).

8.1 Sample. Obtain a coupon which is at least 25 mm in
diameter.

8.2 Set-up. Place the coupon perpendicular to light source
per ASTM D1003.

8.3 Measurement. Take measurement per transmission haze
definition:

Haze, % = (Td/Tt) x 100
= [(T4/T2) - (T3/T1)] x 100
where: Td = T4/T! and Tt = T2/T1
T1 = incident light
T2 = total light transmitted by the coupon
T3 = light scattered by the instrument and cou-

pon
T4 = light scattered by the instrument

9 GLOSS MEASUREMENT OF COUPONS AND
PARTS.

9.1 Set-up. Choose a device having the largest useable light
spot size that is smaller than the area to be measured. Place
the coupon or part to be measured on a flat surface. Fixture, if
necessary, unstable parts so that the surface to be measured is
parallel and even with the base of the glossmeter. Locate the
glossmeter so that the light beam spot entirely covers the area
to be measured.

9.2 Take Measurement.
10 DISTINCTNESS OF IMAGE (reflective).

10.1 Size of Coupon. There must be at least 57 mm (5.7)
from one edge of the coupon to the center of spot being
measured.

10.2 Size of Illuminated Spot. The size shall be approximate-
ly 16 mm in diameter.

10.3 Incident Beam. The beam’s axis is 30° from the
perpendicular to the coupon plane, converging type geometry
(see Figure 5).
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