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ELECTROMAGNETIC COMPATIBILITY MEASUREMENT PROCEDURE FOR VEHICLE COMPONENTS—
PART 22—IMMUNITY TO RADIATED MAGNETIC FIELDS FROM POWER LINES

Figure 1 illustrates this setup.

1. Scope—This SAE Standard covers the recommended testing technique for determining thg¢ immunity of
automotie electronic devices to magnetic fields generated by power transmission.lines apd generating
stations.

1.1 Measurement Philosophy—Electronic systems may be affected when immersed in a magneti¢ field. These
fields are|found near high-power transmission lines and power generating-stations. The fields|consist of the
fundamerntal (60 Hz signal) and its odd harmonics. Consequently, devices in vehicles that ane driven near
these soyrces may be subjected to these fields.

2. Referencles

2.1 Applicabje Documents—General information regarding‘this document including definitions, references, and
general tgst and safety considerations is found in SAE J2113/1.

The following publications form a part of this specification to the extent specified herein. The [atest issue of
SAE publ|cations shall apply.

2.1.1 SAE PysLicaTioN—Available from SAE; 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1113/1—Electromagnetic Compatibility Measurement Procedures and Limits for Vehiclg Components
(Except Aircratft)

2.1.2 |EE PUBLICATION—Auvailable from Institute of Electrical Engineers, 445 Hose Lane, Piscatawjay, NJ 08854.
Bronaugh, Edwin Ls)"Helmholz Coils for EMI Immunity Testing: Stretching the Uniform Field Area," IEE, 7th
International Conference on EMC, York, England, 28-31, August 1990.

3. Test Equ|pment

3.1 The following Section describes a typical test sefup that could be used to generaie a uniform magnetic field.
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FIGURE 1—MAGNETIC FIELD TEST SETUP

y Coil—The radius of the cojl will be determined by the size of the DUT. In order to ol
field (+10%), the relationship between the DUT and the coil, shown in Figure 2, should
ld region shown in Figure. 2 is for a cube shaped DUT. For differently shaped DUTs a
trade off field unifogmity for DUT size, the reader is referred to Bronaugh. 1

hould be capable .of producing a frequency-dependent magnetic field intensity of 160 ¢
decreasing at a'rate of 12 dB/octave for odd harmonics of 60 Hz up to 30 kHz (see Fi
Imholtz coils'spaced one radius apart, the magnetic flux density at the center of the s
bn 1:

B = u,H=(8.991x107'N I)/R, (Teslas)

tain a uniform
be met. The
hd information

BpT (100 uT)
jure 3). For a
stem is given

(Eq. 1)

where:

Nisn

umber of wire turns on a coil

R is coil radius (m)

lis co

il current (A)

1.

Bronaugh, Edwin L., "Helmholz Coils for EMI Immunity Testing: Stretching the Uniform Field Area," IEE, 7th International Conference on EMC,
York, England, 28-31, August 1990.
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FIGURE 2—HELMHOLTZ COIL CONFIGURATION
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The unperturbed magnetic field at the center of the system is given by Equation 2:

_ 0.7155N |
R

H OA/m)

(Eq. 2)

The current carrying capability and number of turns of the coil should be selected such that the test

specification can be met.

harmonic frequency of 30 kHz. Helmholtz coils can be purchased commercially.

Function

Audio Po

Generator—Capable of producing 60 Hz square wave signals.

IN7=Ya Amplifinr 30 Hz to- 30 kHz handwidih minimum. (:\pprnvim:\fnl\][ 200 \I\I)_ Shaould

The coil should not have a self resonant frequency at or lower than the upper

be capable of

delivering
Current N

Magnetic
magnetic

MAGNET

NOTE—

power to the coil to generate the specified magnetic field intensities as shown in Figur
flonitor—30 to 2500 Hz bandwidth minimum, true rms AC voltmeter or currentymeter.

Field Intensity Monitor—30 to 2500 Hz bandwidth minimum with DC réjection to rej
field.

IC FIELD PROBE—O0 to 100 puT minimum.
L The field has to be monitored only if the coils are separated-more than one radius (R).

coil system is constructed accurately, then the field pro@uced can be calculated with
and a field intensity monitor is not required.

Test Setup and Procedure

NOTE—Q
o]

If calibrati

Conned]

aution should be exercised to avoid long*exposures to the magnetic fields. For lo
brsonnel should stay 0.5 m away from thetcoils.

DN is required, see note after 3.6.

t the test setup according to Figure 1 without the DUT.

Calibrate the system by generating the magnetic field, measuring the field using the intensity

recordin
For a prof
Place the

NOTE—T|

g the coil current verSus field values.
erly constructed Helmholz coil, calibrating is not required.
operating DUT in the uniform field region of the Helmholtz coil.

he Helnholtz coil criteria of 3.2 should be met.

P 3.

pct the earth's

If a Helmholz
high accuracy

g exposures,

monitor, and

Generate

he desired magnetic fietd tevels either from catibration or calcutated vatues.

At each field strength level, expose the DUT for a minimum of 30 s.

Monitor the DUT and record the respective magnetic field intensity for: (a) malfunction, (b) degradation of
performance, or (c) deviation of parameters beyond tolerances up to the performance levels defined in Section
5 and Appendix A.
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4.7

51

6.1

Repeat steps 4.3 thru 4.6 for the other two orientations of the DUT.

NOTE—Caution must be exercised when operating high power amplifiers to avoid hazards to personnel and
instrumentation. Instrumentation in the near vicinity of the coils must be shielded to prevent
interference from radiated fields. Care should be exercised not to operate the coils near large metal
objects.

Test Severity Levels
A full description and discussion of the Function Performance Status Classification including Test Severity

Levels arg-givenin-SAE] 3 penc . 3 A LSing d Test Severity
Levels prgsented in Appendix A.

Notes
Marginal [ndicia—The change bar () located in the left margin is for the conveniénce of the uger in locating

areas where technical revisions have been made to the previous issue of the repart. An (R) symbol to the left
of the dogument title indicates a complete revision of the report.
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