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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

IMMUNITY TO RADIATED MAGNETIC FIELDS FROM POWER
LINES
EMC - COMPONENT TEST PROCEDURE
GM9113P

1 SCOPE.

1.1 This procedure covers the recommended testing tech-
nique for determining the immunity of automotive electronic
devices intended for vehicle use, to magnetic fields generated
by power transmission lines and generating stations. Electronic
systems may be affected when immersed in a magnetic field.
These ficlds consist of the fundamental (60 Hz) signal of AC
power generation and its odd harmonics. Consequently, elec-
tronic devices in vehicles that are driven near these sources
may be subjected to these fields.

1.2 This document is one of a series of component EMC test
procedures. See GM9100P for information on the complete
series. Passing the component tests will greatly improve the
chances of passing the full-vehicle tests. Where a component
passes the component level tests but does not comply with the
vehicle-level test requirements, the component supplier will be
expected to cooperate with General Motors in determining a
root cause and resolution for the deviation.

2 REFERENCED STANDARDS.
GM9100P

3 PERFORMANCE OBJECTIVES.

3.1 The performance objectives of the DUT are defined in
Figure 1. These objectives are applied in accordance with the
functional status classifications as defined in Appendix A.

4 DEFINITIONS.

4.1 DEVICE UNDER TEST (DUT). The clectrical and/or
electronic device being evaluated.

4.2 HELMHOLTZ COIL. Two inductive coils spaced one
(1) radius apart and used to gencrate a magnetic field.

4.3 BW. Bandwidth.
5 TEST EQUIPMENT.

5.1 HELMHOLTZ COIL. The dimensions of the device
under test (DUT) will determine the radius of the coil. The coil
radius is sized such that the DUT fits within the uniform field
region as shown in Figure 2. The coil should be capable of
producing a frequency- dependent magnetic ficld intensity of
80 puTeslas (158 dBpT), minimum, at 60 Hz, decreasing at a
rate of 12 dB/octave for odd harmonics of 60 Hz, up to 30 kHz
(see Figure 3). For a Helmholtz coil, the magnetic flux density
at the center of the system is given by:

B=p H=(8.991X 107 N D/R, (Teslas),

where:

N = number of wire tums on a coil,
R = coil radius (m),
I = coil current (A)

The coils are connected in series so that the two magnetic
fields add. The unperturbed magnetic field (H) at the center of
the system js found by solving the above equation for H, e.g.

H = (0.7155 N I)/R, (A/m)

where NJI, and R are defined above. The current carrying
capability and number of turns of the coil should be selected
such that the test specification can be met. The coil should not
have a self resonant frequency at or lower than the upper har-
monic frequency of 30 kHz. Helmholtz coils are commercially
available.

5.2 FUNCTION GENERATOR. Capable of producing 60
Hz square wave signals.

5.3 AUDIO POWER AMPLIFIER. 30 Hz to 30 kHz band-
width minimum (approximately 200 W). Able to deliver power
to the coil to generate the specified magnetic field intensitics
as shown in Figure 3.

5.4 CURRENT MONITOR. 30 Hz to 2500 Hz bandwidth
minimum, true RMS AC voltmeter or current meter.

5.5 MAGNETIC FIELD INTENSITY METER. 30 Hz to
2500 Hz bandwidth minimum, with DC rejection to reject the
earth’s magnetic ficld.

5.5.1 Magnetic Field Probe. 0 to 100 pTeslas minimum.

NOTE: The field has to be monitored only if the coils are sep-
arated more than one radius (R). If a Helmholtz coil system is
constructed accurately, then the field produced can be calcu-
lated with high accuracy and a field intensity monitor is not
required.

6 TEST PLAN.

6.1 Prior to testing, a test plan is to be developed by the prod-
uct engincers responsible for the specific DUT. In general, the
test plan is based on the product specification and is agreed
upon by the purchaser and supplier. The test plan should
include all the details of the tests to be performed, including
the DUT functions to be monitored and their functional status
classifications (see Appendix A), the definitions of DUT per-
formance deviations, and the modes of operation to be
cvaluated during testing.
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FIGURE 1 - COMPONENT MAGNETIC FIELD PERFORMANCE OBJECTIVE
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