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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

PERFORMANCE AND DURABILITY REQUIREMENTS FOR
EXTERIOR REARVIEW MIRRORS
GM199M

1 SCOPE. This specification covers the performance and
durability requirements of manual, cable, and lever remote
breakaway, and electric remote exterior rearview mirrors.

2 REFERENCED STANDARDS.

GM9110P FMVSS 111
GM9540P SAE J1246
3 GLASS.

3.1 Reflective material to be vacuum deposition chromium
alloy on glass.

3.1.1 Adhesion. There shall be no separation of the reflective
coating from the glass nor other visible deterioration when
subjected to 25 cycles of dipping alternately into boiling, dis-
tilled water and water @ 1.5 to 7.5°C. If the glass breaks
during this test there shall be no separation of the coating, even
along the broken edges. No detachment of the coating shall
occur when 25 mm wide 3M #710 tape is fumly applied to the
coating and stripped with a quick jerk perpendicular to the sur-
face.

3.1.2 Reflectivity. The reflectivity of the mirror shall be not
less than 50% of the incident light.

3.1.3 Maximum Transmission 4%.

3.1.4 Mirror assembly must be free of rattles.

3.2 The convex glass must meet the following requirements
when tested per SAE J1246 test method or FMVSS 111 S12
test method.

3.2.1 Radius of Curvature.

3.2.1.1 The average radius of the glass must be within + 70.0
mm of the design radius, unless otherwise specified.

3.2.1.2 Any individual measurement on a part will lie within
12.5% of the average radius for that part.

3.2.2 Rate of Change. The radius of curvature of a mirror
shall change by no more than 108.0 mm over a 13.0 mm
space.

3.2.3 Distortion. Mirror shall exhibit no waviness when
viewed in distortion checking box. Waviness is described as
the reflected grid lines curving in one direction and then
reversing the direction of curvature.

3.2.4 The following. permanent note must appear at the bot-
tom of the glass. (Not applicable to export mirror assemblies).

OBJECTS IN MIRROR ARE CLOSER

4 RELIABILITY. In order to demonstrate a minimum
reliability of .95 @ 70% confidence, all cycle testing is to be
carried out to failure or 3 times life whichever occurs first.
One life cycle is equal to the number of cycles specified by
level II specifications and/or the test plan.

5 MIRROR SPECIFICATIONS.

5.1 MANUAL MIRRORS.
5.1.1 Operating Specifications.

5.1.1.1 Glass travel must not be less than specified on the
assembly drawing.

5.1.1.2 Freeze Performance. Mirror control must operate @
~40°C with a maximum effort of 0.6 nm at the control knob on
the initial operation after the following in the body installation
or simulated body installation.

5.1.1.2.1 Spray water @ 20°C with a fan type nozzle until
mirror assembly is flooded.

5.1.1.2.2 Allow mirror to drain in car body position for 2
minutes @ 20°C.

5.1.1.2.3 Expose mirror assembly in car body position to
~40°C for 4 h.

NOTE: An inoperative mirror does not constitute a failure
as long as the mirror can be adjusted manually and
resumes normal function when thawed.

5.1.1.3 Remote Mirror (cable).

5.1.1.3.1 Operation of the complete mirror assembly shall be
smooth with no binding.

5.1.1.3.2 Torque required to operate the control handle
throughout the operational range of travel must be from 0.25
to 0.60 nm.

5.1.1.3.3 The mirror shall be within +2°C of normal design
position when remote control handle is central in the control
assembly.

5.1.1.3.4 Control handle motion shall not exceed 2°C for left
hand and 4°C for right hand in any direction without percepti-
ble mirror motion.

5.1.1.3.5 Mirror must be operational after the following: with
the glass in the full up position and restricted against move-
ment, operate the control handle through its full circular travel
clockwise and counter clockwise. Repeat with glass restricted
in the full down, full inboard, and full outboard positions.

5.1.1.3.6 With full travel of remote control handle, glass

THAN THEY APPEAR movement must not be less than specified on mirror assembly
drawing.
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5.1.1.3.7 Remote mirror cables must be attached in a manner
which will not allow dislodging from either the mirror or con-
trol end.

5.1.1.4 Remote Mirror (direct drive lever).

5.1.1.4.1 Operation of the remote control to be smooth and
without excessive load or jerking motion.

5.1.1.4.2 The free play measured at the end of the adjustment
handle shall be less than 10% of the total available movement
or 3 mm whichever is the lesser.

5.1.1.4.3 The adjustment force of the lever remote mirror is
measured in 4 directions: in, out, up, down - shall be between
5 and 25 n measured at the lever knob.

5.1.1.5 Manual Mirror (handset).

5.1.1.5.1 Torque required to move mirror glass shall be
between 0.3 and 0.9 mm measured at the glass edge in the 4
directions - in, out, up and down.

5.1.1.5.2 Attachment of pivot to mirror back must permit the
mirror to swivel to the angles specified on the mirror assembly
drawing.

5.1.1.5.3 Operation of mirror to be smooth with no binding.
5.1.1.6 Breakaway Mirror.

5.1.1.6.1 Shell Collapse Force. The force to commence
breakaway in the forward and rearward directions shall be less
then 60 n when measured at the extreme edge of the mirror
shell.

5.1.1.6.2 Head Retention to Mirror Bracket (for ball pivot
design). The force to dislodge the mirror head from the
mounting bracket shall be greater then 60 n (force applied per-
pendicular to the vehicle centerline).

5.1.1.6.3 Vehicle Retention. The force to dislodge the
mounting bracket from the simulated body sheet metal panel
shall be greater than 300 n.

5.1.1.7 Foldaway Mirror (fold and park).

5.1.1.7.1 Foldaway Force. Must be within 30 to 108 n @ 20
to + 5°C applied longitudinally toward the rear at a designated
Jocation (A) on the outboard edge of the shell. Foldaway force
shall be 30 n min after 1500 cycles (5.1.2.2.4).

5.1.1.7.2 Base Strength. Apply 196 + 10 n force downward
for one minute at the outboard edge of the shell.
Simultancously perform 5.1.1.6.1 and observe the base to be
free from visual deformation.

5.1.1.7.3 Foldaway Stop Strength. Apply 196 n £ 10 n force
at point "A" (5.1.1.7.1) with the shell folded fully rearward for
one minute. Base and shell shall be free from permanent marks
or deformations.

5.1.2 Durability Specifications. Mirror must meet all operat-
ing specifications after the following tests are performed:

5.1.2.1 Environmental. Mirror assemblies are to be exposed
to the conditions as stated in GM9540P, Method B.

5.1.2.2 Cycling (room temperature).

5.1.2.2.1 Remote Mirror. Cycle the mirror assembly at a
rate of 12 to 16 cycles/minute for 5000 cycles through 80% of
the design. A cycle consists of one full circular motion of the
control handle for cables. Rotation shall be reversed every
cycle. Levers shall be cycled up/down for 5000 cycles and in/
out for 5000 cycles. Operating effort of control handle before
and after this test to be 0.25 to 0.60 nm (5.1.1.3.2).

5.1.2.2.2 Manual Mirror (handset). Cycle mirror glass
through 80% of design travel at a rate of 12 to 16 cycles/min-
ute for 5000 cycles. Torque to rotate mirror glass before and
after cycling to be 0.3 to 0.9 nm (5.1.1.5.1).

5.1.2.2.3 Head Breakaway Durability. 100 cycles at full
breakaway. Assemblies to be broken away until the rear face
of the case is parallel to the vehicle centerline (or the maxi-
mum angle obtainable by virtue of the mirror design) and then
released. The mirror is allowed to return to normal position by
spring force. One cycle to consist of one breakaway forward
and return and one breakaway rearward and returmn. 400 cycles
@ 50% breakaway or assemblies to be broken away until the
rear face of the case is @ 45°C to the vehicle centerline and
then released. The mirror is allowing to return to normal posi-
tion by spring force. One cycle to consist of one breakaway
forward and return and one breakaway rearward and return.

5.1.2.2.4 Foldaway Pivot Durability. 1500 cycles with mirror
shell from its normal position cycled to its rearward stop and
then back to normal. 1500 cycles with the mirror shell from its
normal position cycled to its forward stop and then back to
normal. The cycle rate is approximately 50°/s at room tempera-
ture (20 * 5°C).

5.2 ELECTRIC MIRROR.
5.2.1 Operating Specifications.

5.2.1.1 Glass travel must not be less than specified on the
assembly drawing.

5.2.1.2 Freeze Performance. Mirror must operate @ —30°C
on the initial operation after the following in body installation
or simulated body installation.

5.2.1.2.1 Spray water @ 20°C with a fan type nozzle until
mirror assembly is flooded.

5.2.1.2.2 Allow mirror to drain in car body position for 2
minutes @ 20°C.

5.2.1.2.3 Expose mirror assembly in car body position to
—40°C for 4 h.
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