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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT —
TESTS FOR IEC 60917 AND IEC 60297 —

Part 3: Electromagnetic shielding performance tests
for cabinets, racks and subracks

FOREWORD

1) Thq IEC (International Electrotechnical Commission) is a worldwide organizatic qn fo izati prising
all |national electrotechnical committees (IEC National Committees). Th t E y” qromote
intdrnational co-operation on all questions concerning standardization in i idlds. To
thisf end and in addition to other activities, the IEC publishes Internat a . i ation is
entfusted to technical committees; any IEC National Committee in th b t ith may
parficipate in this preparatory work. International, governmental and non~gs ) g izati liaising
with the IEC also participate in this preparation. The IEC collaborate { ization
for | Standardization (ISO) in accordance with condition he two
orggnizations.

2) Thg formal decisions or agreements of the IEC on iple, an
intgrnational consensus of opinion on the refeyant sybjg ntation
from all interested National Committees.

3) Thgq documents produced have the form of recqmm for i i in the form
of gtandards, technical specifications, i guides and they are accepted by the National
Corpmittees in that sense.

4) In ¢rder to promote internatjogal unifi at|o S i ittees undertake to apply IEC Interpational
Stapdards transparently ta aAXi DOSSI in their national and regional standards. Any
divgrgence between the IEC\Standa excorrespoiiding national or regional standard shall be|clearly
indicated in the latter.

5) Thg IEC provides Qo m i its approval and cannot be rendered responsible [for any
equipment decla“‘ .i i i itS standards.

6) Attgntion is drawntd th ibili qQme df the elements of this technical specification may be the |subject
of gatent rights. The 3 nefd responsible for identifying any or all such patent rights.

The main ta hgical— committees is to prepare International Standards. In

exceptional &jrcu shnical committee may propose the publication of a tedhnical

specificagion

e the reqw annot be obtained for the publication of an International Stapdard,
ddspite rep '

e the supject is stitt under technical development or where, for any other reason, therelis the
fujure’ but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61587-3, which is a technical specification, has been prepared by subcommittee 48D:
Mechanical structures for electronic equipment, of IEC technical committee 48: Electro-
mechanical components and mechanical structures for electronic equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
48D/151/CDV 48D/183/RVC

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The cpmmittee has decided that this publication remains valid until 2003.

At thig date, in accordance with the committee’s decision, the publicatig

¢ regonfirmed;

e withdrawn;

* replaced by a revised edition, or
¢ amended.

A bilingual version of this Technical Specification may be dat’a

o
a
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MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT —
TESTS FOR IEC 60917 AND IEC 60297 —

Part 3: Electromagnetic shielding performance tests
for cabinets, racks and subracks
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est edition “of the 've ocuent referred to applles Members of IEC an

hin registers of

of mechanical structures of the 482,6 mm (19") series — k
D29 \D ensyons of mechanical structures of the 482,6 mm (19") series — K
D297-3+1984, Dimensions of mechanical structures of the 482,6 mm (19") series — }

cks and associated plug-in units

art of IEC 61587 specifies the test of empty cabinets and subracks, congcerningCelectro-
ptic shielding performance, in the frequency range of 30 MHz to ipulated
ation values are chosen for the definition of the shielding perfor e~tevelNof cabinets
ubracks as per the IEC 60297 and IEC 60917 series. The shielth level
referenced product will support the measures to achieve electkQ ility of
ished equipment but cannot replace final testing of compljé
urpose of this technical specification is to ensure ¢ nental
mance in cabinets and subracks, taking into a different [levels
level of confidence in

7 whole or part, gpplies

60297

$ text,
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Part 1:

Part 2:

Part 3:

IEC 60297-4:1995, Mechanical structures for electronic equipment — Dimensions of mechanical
structures of the 482,6 mm (19") series — Part 4: Subracks and associated plug-in units —
Additional dimensions

IEC 60917-1:1998, Modular order for the development of mechanical structures for electronic
equipment practices — Part 1: Generic standard

IEC 60917-2:1992, Modular order for the development of mechanical structures for electronic
equipment practices — Part 2: Sectional specification — Interface co-ordination dimensions for
the 25 mm equipment practice
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IEC 60917-2-1:1993, Modular order for the development of mechanical structures for electronic
equipment practices — Part 2: Sectional specification — Interface co-ordination dimensions
for the 25 mm equipment practice — Section 1: Detail specification — Dimensions for cabinets
and racks

IEC 60917-2-2:1994, Modular order for the development of mechanical structures for electronic
equipment practices — Part 2: Sectional specification — Interface co-ordination dimensions for
the 25 mm equipment practice — Section 2: Detail specification — Dimensions for subracks,
chassis, backplanes, front panels and plug-in units

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
technijques — Section 3: Radiated, radio-frequency, electromagnetic field immtaity test

CISPR 16-1:1993, Specification for radio disturbance and immunity s and

methqds — Part 1: Radio disturbance and immunity measuring appar,

3 EJectromagnetic shielding performance tests

3.1 [Electromagnetic shielding performance tests for cabire

Vario € ion of
the cgbinet or subrack. Although shielding perfo - i imi glue in
prediqgting the final overall system perf SiSte i b vital
to enqure any measure of repeatability: S IS\ net or
subragk and the result cannot be used tox¢compa iffe owing
test t¢chnique shall be used for all shielding pert . hnical

speciffication is to provide comparable i i b test
laborgtory to another (see JEX

3.2 |[Test conditions

All testing shall e
site ag illustrated

d test
site is

used, cribed
in CIS

3.3

3.3.1

The p ich are
the odtput level of thetfransmitting antenna and the sensitivity level of the receiving antenpa.

The tgst.shall be performed by setting the transmitting antenna facing the receiving antenpa.

The direction of the transmitting antenna is at 0° and the radiated field strength is maximum.
The height of the transmitting antenna shall be set at 1,1 m.

The receiving antenna shall be positioned 1 m high and 3 m in distance from the transmitting
antenna. The frequency is 100 MHz and 500 MHz.

Calibration shall be made using both horizontal and vertical antenna polarities.

3.3.2 Transmitting antenna

The transmitting source shall be a spherical dipole antenna (SDA) or similar (see note 3 in 3.5).
The size of the transmitting antenna should be equal to or smaller than 150 mm in diameter.
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The transmitting antenna link to the outside of the test specimen shall be such that the

shield

3.3.3

ing integrity of the test specimen shall not be effected.

Receiving antenna

The receiving antenna shall be of one of the following types:

— 30 MHz to 200 (300) MHz: biconical antenna,;
— 200 (300) MHz to 1 000 MHz: log periodic antenna.

The dhange from the biconical antenna to the log periodic antenna maj Hz or
300 MHz (see note 1 in 3.5).

3.3.4 | Reference measurements

Reference measurements E1 are made without the test sp Nifing antenna
shall pe placed at the position in which it will be once : ecimex is presen{. The
transmitting antenna shall be positioned at 3 m distance_fron eiyng/antenna and the
two amtennas shall face each other in the same directj 9 :

Measlirements shall use both horizontal and ver, e_transmitting and receiving
antenpas shall be polarized in the same shall be in incremerjts not
greater than 5 MHz between 30 MHz™and .08 tween
100 MHz and 1 000 MHz. The receiving agtenna through heights of 1 m to 4 m.
The greatest signal strength E1 for each frequensy-S ke recorded (see figures 3 and 6)).
3.3.5| Transmitting antegha set

The tfansmitting antenpashai be p(a P entre inside of the test specimen, in the|same
direct \ ent and suspended by non-conductive material

(see 1

3.3.6

In the
refere
a heig

3.4

Meas
trans

on as that af the
ote 1in 3.5@

Test requirements

hd the
ced at

Both

rements shall be made using both horizontal and vertical antenna polarities.

HY o Al H + la-all o l H &l H +lo =
Tty artu TCULTIvITTY arirtciiniaoc  olfrtall uT pulariccu LLILI UIc odadilitc mrarmirct. LA~

increment measurements shall be made.

uency

The equipment under test shall be rotated 360° through its vertical axis (via a turntable or other
means) and the maximum signal strength determined in increments of 90°, i.e. minimum four
reading points.
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Frequency sweeps shall be made in increments not greater than 5 MHz between 30 MHz and
100 MHz, and not greater than 50 MHz between 100 MHz and 1 000 MHz. The receiving
antenna shall be swept through heights of 1 m to 4 m. The greatest signal strength E2 from the
combined sweep of the turntable and antenna height shall be recorded for each frequency.

3.5 Testresults

The cabinet shielding performance is the difference between the appropriate reference
measurement (figure 3 or 6) and the associated measurement with the spherical dipole
antenna within the cabinet or subrack. Refer to table 1 for the appropriate test results.

T

The shielding performance is calculated, in decibels, as the difference bet

NOTE [L The distance between the spherical dipole antenna (SDA) and the receivi e e d from
the cerftre of the SDA to the centre of the biconical antenna or the front of the log p \ 8

NOTE 2 The minimum shielding performance excludes cavity resonance.

NOTE |3 This technical specification is based on the SDA. Other tran§mitti ed but
equivalency to the SDA must be established.

Table 1 — Electric field attenuatm

MIr‘I/EQU s&el |nq pe ornM

Performance level ency r \ Frequency range

Hz 0 MH 230 MHz to 1 000 MHz
1 _gO Ck\ \ 10 dB
2 ( 40(.@ \ 30 dB

3 /\\60 B\\ 50 dB
>~/

vents,
P, See

Attendiation requireme

panel$, openings ~etc.
note 4 above. <§
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Figure 1 — Typical test equipm
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Figure 2 — Example of measurement data presentation
(typical graph showing plot from test results)
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3.5.1 Open field test sites
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Figure 3 — Set-up for measurement of reference field stren 1
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Figure 5 — Set-up for measurement of leakage field strength E2 (subrack)


https://iecnorm.com/api/?name=24800b7f90b85897f907d62c2f5691c8

TS 61587-3 © IEC:1999(E) -11 -

3.5.2

Semi-anechoic or full anechoic chambers
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Figure 6 — Set-up for measurement of reference fi
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Figure 8 — Set-up for measurement of leakage field strength E2 (subrack)
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