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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

STANDARD PRACTICE FOR SPECIFYING SWITCHES
GM9604P

1 SCOPE. This standard outlines the essential features of
switches which should be specified by GM Engineering in
order to achieve a high degree of reliability in service. It
includes 3 tables which are used in conjunction with a
functional definition of the part drawing. Where a user’s
engineering practices or needs are not applicable to all
features of the standard it is intended that they follow as
many details as practical.
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1.1 Drawing Checklist. The design configuration of the
switch should be specified by an enlarged drawing; the basis
of which is obtained from the switch supplier prior to the time
each product is submitted for approval. The use of this detail
should become part of the sampling and checking procedure.

CIRCUIT SCHEMATIC. A circuit schematic shall be
provided. Refer to GM Drafting Standards for drawing
procedure (see Section D; Appendix A - Electrical Symbols).
A circuit schematic is necessary to identify internal construc-
tion for Voltage Drop, Isolation Resistance, and Open Circuit
Resistance Checks specified by GM9110P. The circuit sche-
matic shall show vehicle fusing whenever practical.

MOUNTING POSITION. An auxiliary view which indicates
the immediate surrounding clearances and mounting system
shall be provided. The mounting system description is
required for temperature rise, audible sound, vibration, and
durability tests specified by GM9110P.

TEMPERATURE MEASUREMENT POINT. A note or
arrow indicating the physical point at which a temperature
rise measurement shall be taken unless the default conditions
of GM9110P are used. (Default: terminal with highest amps
per cross-sectional area.)

CONNECTOR BODY. List the part number of the produc-
tion or prototype connector the part must mate to. Connec-
tors should contain CPA and TPA features.

AUXILIARY VIEWS. Provide auxiliary views of the con-
nector body latch, bracket latch, or terminal geometry as
necessary.

FORCE DISPLACEMENT MEASUREMENT POINT. In-
dicate with arrow or note the area in which probes shall be
placed during the measurement of switch forces or displace-
ment.

IDENTIFICATION. Eight Digit part number to be clearly
marked on each part. Height of digits to be 1.5 mm min.

DATE CODE. Julian Date Code shall appear on this part.
First digit year of manufacturer, last 3 digits day of year, for
example 9001 1989, January 1. Height of digits to be
1.5 mm min. Change Date Code every 24 h.

MANUFACTURERS ID. Manufacturers Identification
shall appear on part including line number and/or facility
where duplication exists.

TERMINALS. Through type construction required. Dimen-
sional requirements are specified by drawing as defined
below. Material shall be minimum 60% Copper remainder
Zinc. Tin or Silver Plating required for 125 C switches and is
optional or 85 C devices.

Metri-Pack PED Drawing 12033610 (GM9104P
Figure 5)

FLAMMABILITY REQUIREMENTS. Materials immedi-
ately surrounding the switch contacts shall be rated UL94-V1
or UL94-VO mnimum. Other plastics shall be UL94-HB
minimum. Switch contacts shall not track or thermoplastic
materials when current exceeds 6 amperes.

SERVICE PART. Source and location for the service parts
shall be the same as production parts.

1.2 Functional Definition. The user must define the function
of the device. The part of this standard which should be
copied by the user starts with Section 2. OPERATING PA-
RAMETERS to allow the generation of a FUNCTIONAL
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DEFINITION of varying levels of detail. The standard
specification which follows relies on the Functional Defini-
tion to identify the following parameters.

SECTION DESCRIPTION

2.3 VOLTAGE Are there components which won’t

SENSITIVITY turn on below a certain voltage or
other functional changes with vol-
tage?

5.4 ANALOG What is the output voltage with re-

OUTPUT vs. spect to pressure, etc., what are the

LEVEL limits for intermittences, etc.?

5.6 LEVEL vs. How do the force, pressure, or con-

OUTPUT (AT tinuity points change with tempera-

TEMP) ture?

5.7 DISPLACE- At what travel does the switch

MENT make, what is the overtravel, what
is the travel between detents?

5.8 LEVEL vs. At what pressure or force must the

OUTPUT (23 C) switch operate at room temp. under

controlled conditions?

1.3 Recommended Practice. The most efficient way of
specifying output/continuity vs. level/pressure/force vs. dis-
placement, etc. of the actuator/switching element is by
plotting limit curves on cartesian coordinates as shown in
Figure 1. Sensitivity to voltage and allowable sensitivity to
temperature are best specified by tables or statements.

2 OPERATING PARAMETERS. Switches shall be de-
signed and tested to show their ability to operate within the
ranges of voltage, current, temperature, and velocity as
determined by its rating for each category which follows:

2.1 Temperature Rating. All devices are required to meet
specification requirements from -40C to C 85C or
125 C)

2.2 Current Rating. Each electrical circuit is rated based on
its current capacity and expected duty cycle in Table L
Continuous circuits shall be any circuit which is normally
energized for any period exceeding 10 minutes.

2.3 Voltage Rating. All devices are required to meet func-
tional requirements within the range of 10 to 16 volts DC.

2.4 Rate of Actuation. All devices must meet specification
requirements when tested between the minimum and maxi-
mum expected rate of actuation (pressure, temperature,
displacement, etc.) Listed in Table 1.

2.5 Wire Diameter. Tests shall be performed using appropri-
ate wire diameter as listed in Table 1.

3 PRERELEASE REQUIREMENTS. Prior to produc-
tion release testing the component supplier shall comply with
the following requirements:

3.1 Design Failure Mode Analysis. A DFMA at the piece
part level shall be completed and made available for inspec-
tion.

3.2 Process Control Plan. A process control plan including
control characteristics shall be completed and made available
for review.

3.3 Internal Part Approval. Dimensional checking reports
shall be available for all process control characteristics for all
internal parts used in GM sample builds.

3.4 Test Procedure and Forms. All tests must be conducted
and reported per the general requirements listed in 4.1
through 4.9 of GM9110P: Procedure for Testing Switches.
All deviations from established procedure given by GM9110P
must be approved by GM engineering.

4 DESIGN RELEASE TESTS. Design release tests must
be satisfactorily completed before authorization for start of
production or before quantities are made exhibiting GM Part
Number.

4.1 Sample Size. Sample size is determined by reliability
demonstration requirements and shall be as noted in Table 2.

4.2 Sample Allocation. Samples shall be allocated as shown
by Table 2. Each lot of samples must successfully complete
each test in the order shown by Table 2.

5 PERFORMANCE CHECKS. Periodic performance
checks shall be performed at the frequency shown by Table 3.
Performance limits are given in 5.1 through 5.13.

5.1 Voltage Drop. See Table 1 for maximum limits.

5.2 Open Circuit Resistance. See Table 1 for minimum
limits.

5.3 Isolation Resistance. Minimum isolation resistance to be
20 MEG-OHM.

5.4 Analog Outputs. See functional definition (Section 1) for
output relative to actuate position (level).

5.5 Temperature Rise. The temperature rise above ambient
shall not exceed 70 C at rated load conditions.

5.6 Function Check. See functional definition (Section 1) for
sensitivity to temperature. Default: SAE Test minimum.

5.7 Displacement. See Functional Definition (Section 1) for
displacement with regard to make/break and detent points.
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COLUMN LOCK IGNITION SWITCH PERFORMANCE TEST
FORCE VS. DISTANCE
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FIGURE 1: USING FORCE-DISPLACEMENT IN THE FUNCTIONAL DEFINITION

5.8 Level to Actuate. See Functional Definition (Section 1)
for minimum and maximum permussible level to actuate.

5.9 Audible Sound. Audible sound shall be 70dB or less
unless otherwise noted in Table 3.

5.10 Contact Bounce. The percent open circuit voltage
below which ripple will not influence system operation,
maximum individual bounce duration, and the maximum
permissible number of contact bounces before stabilization
occurs is given in Table 1.

5.11 Leak Check. No leakage shall be perceptible after
exposure under water at the pressure shown in GM9110P.

Testing of switches not part of a pressurized system (ex.
Sealed rotary switches) shall be performed by submersing the
switch under water in a chamber which is evacuated to 10 psi
gage (vacuum).

5.12 Chatter Test. Pressure switches shall not exhibit inter-
mittences greater than 1.0 millisecond when subjected to a
head drop of 5%. The head drop shall occur at the level to
actuate for each sample as determined by initial performance
checks (5.8). Temperature switches shall meet the require-
ments specified by GM9110P at a 5 C/minute rise.

5.13 Rattle Evaluation. Passenger compartment switches
shall not rattle or squeak when lightly shook in any direction.
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