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measurements of Z; and Y; can become large. The existence of this transition frequency has been
recognized in military specifications (References 5 and 6), where Z; measurements are terminated

before the transition frequency is reached.

In the H revision of MIL-C-38999 (Reference 6), a stirred

mode technique (Reference 13) is called out for frequencies over 1 GHz, which generally includes
frequencies above the transition frequency. However, stirred mode testing does not evaluate Z;.
Methods which do not evaluate Z; or Y, bring into the measurement both the nature of the source (or
object) of interference and the nature of the conductor arrangement inside the shield, as well as the

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2009 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel.: 877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
Tel: 724-776-4970 (outside USA) this Technical R rt. ol isit
Fax:  724-776-0790 on this Technical Report, please visi
Email: CustomerService@sae.org http://www.sae.org/technical/standards/AIR1700A
SAE WEB ADDRESS:

http://www.sae.org


http://www.sae.org/technical/standards/AIR1700A
https://saenorm.com/api/?name=40b04e9ed4bcc8d34a3e56efa27d7d21

SAE AIR1700 Revision A

method of terminating the conductors. Such measurements are situation specific, i.e., they evaluate the
shielding in the configuration of, and under the conditions of, the measurement but are not generally
transportable to other conditions and configurations. A non-transportable measurement may be suitable
for engineering reference or to evaluate an assembled system, but it is not suitable as an acceptance
test on a system component.
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E OF ATRANSITION FREQUENCY:
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f current on this

Now let us raise the frequency of the propagating energy to the point where the perimeter of the
conductor under consideration just equals a wavelength. This situation for a circular cylinder is
illustrated in Figure 1.

1.

For the purpose of this discussion, a non-uniform conductor can be replaced by a uniform conductor having the largest cross-section of the
non-uniform conductor. Also, one of the two conductors could be geometrically complex; e.g., the skin of a vehicle, or the remaining N-1
conductors in an N conductor cable.
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FIGURE 1 - Voltage and Current Distribution.on a Cylinder in a Plgne
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(Eq. 1)

A

where f = frequency in Hertz, v = velocity of propagation in meters/second, and A = wavelength in
meters. The velocity of propagation can be calculated from the relation (Reference 14)

_ 3x10°m/s

Jue

\Y

(Eq. 2)
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3. (Continued):

where p = relative magnetic permeability of the medium surrounding the inner conductor (which is the
shield being examined), and ¢ is the relative dielectric constant. For a cylinder of diameter D, the

circumference is

equal to a wavelength when

A =mnD

(Ea. 3)

The frequency at which the circumference (or periphery) of the conductor is just equal to a wavelength

is technically de
“Transition Freq
frequency regior
assumption is g¢
substituting Equ

or

If D is in inches

As an example,
of 1inch, and ha
If this cable is la
itself), but is oth¢
D=1,u=1, ang
2 inches I.D. (fo

where the assumption of TEM propagation is generally valid to a 1
enerally invalid. The transition frequency is designated by. f; and car
ations 2 and 3 into Equation 1:

3x10°

Hz
n./ueD

0.095

GHz
JueD

nstead of meters,

3.76
JueD

et us calculate the transition frequency for a cable shield having an
ving a jacketwith a relative magnetic permeability of 1 and a dielectr
d on a grouind plane (so that the largest characteristic dimension is
brwisessuirfounded by air, the effective dielectric constant will be clog
| € = 2.in Equation 6, we find that f; = 2.66 GHz. If the cable is put i
example, to measure its shielding effectiveness) and assuming ¢ ig

GHz

Lency” is preferred, as it is more descriptive of the proce :]

ss of transitioning from a
egion where the

the term

be found by

(Eq. 4)

(Eq. 95)

(Eq. 6)

outside diameter
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that of the cable
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still about 2, f;

decreases to 1.33 GHZ, because the largest diameter in the system is now the inside diameter of the

tube.
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