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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Seismic tests for cabinets and racks

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61587-2 has been prepared by subcommittee 48D: Mechanical
structures for electronic equipment, of IEC technical committee 48: Electromechanical
components and mechanical structures for electronic equipment.

The second edition of this standard replaces the first edition issued in 2000 and constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

Edition 1.0 specified the test condition with one size of the cabinet, and one load distribution.
The specified acceleration condition for the test specimen was single-axis and one of the RRS
(required response spectra) specified in the standard was selected. The test was aimed to
obtain the reference for the structural strength of the enclosure against the specified seismic
intensity. Earthquakes are actually random phenomena that are much more carefully
simulated by tri-axial simultaneous operation. The demand of tri-axial excitation has emerged
as a more accurate representation of an earthquake. Documents
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The text of this standard is based on the following documents:

FDIS

Report on voting

48D/471/FDIS

48D/486/RVD
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Full information on the voting for the approval of this standard 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 2.

A list of all parts of IEC 61587 series, under the general title: Mechanical structures for
electronic equipment — Tests for IEC 60917 and IEC 60297, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

» reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

Edition 1.0 of this standard specified the seismic test for the cabinets or racks according to
IEC 60297 and IEC 60917. The specified test applied to the structure of the enclosure and did
not apply to the whole system.

Edition 1.0 specified the test condition with one size of the cabinet, and one load distribution.
The specified acceleration condition for the test specimen was single-axis and one of the RRS
(required response spectra) specified in the standard was selected. The test was aimed to
obtain the reference for the structural strength of the enclosure against the specified seismic
intensity.

The electronic system consists of two or more subracks. Two or more plug-in units that
perform signal processing are installed in each subrack. The size, i.e.: height, width and
depth, and the weight of each subrack may vary for each electronic system. So, various types
of cabinets or racks to equip the electronic system are currently demanded. Therefore, many
types of cabinets or racks are required to install the equipment.

Earthquakes are actually random phenomena that are much more carefully simulated by tri-
axial simultaneous operation. The demand of tri-axial excitation has emerged as a more
accurate representation of an earthquake.

Edition 2.0 of this standard has been reviewed in consideration of these demanded
conditions. However, it is impossible to perform the seismic test under all of the cabinet or
rack conditions. The aim of this standard is then to evaluate the reference of the cabinet or
rack structure with a common examination method. The seismic test is therefore assumed to
be performed on one set of cabinet dimensional conditions (i.e. height, width and depth) and
one set of load distribution conditions in the cabinet. The input acceleration for the test
specimen is assumed to be selected and applied either single-axial or tri-axial. Single-axis
acceleration was already specified in Edition 1.0 of this standard. Therefore, the RRS
(required response spectra) for tri-axial acceleration have been added. According to this
standard, the examination should be performed in the same manner, so as to obtain a
reference for the evaluation of the structural strength of the tested cabinet or rack.

The user who requests an individual structural cabinet or rack condition, such as a different
cabinet size or a different load distribution in the cabinet, and requests different seismic
acceleration intensity, can perform the test by changing the corresponding condition specified
in this standard. In this case, the test result is treated as an individual evaluation, not to be
taken as a reference.
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MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT -
TESTS FOR IEC 60917 AND IEC 60297 —

Part 2: Seismic tests for cabinets and racks

1 Scope

This part of IEC 61587 specifies seismic tests for cabinets and racks accommodated with
IEC 60917 and 60297 series. It applies, in whole or in part, only to the mechanical structures
of cabinets and racks for electronic equipment according to the above cited series of
standards, while it does not apply to the electronic equipment or systems deemed to be
installed within these mechanical structures. This standard does not apply either to a cabinet
or a rack having an anti-seismic isolation structure, either external or internal.

This standard aims to provide test conditions and criteria that constitute a reference to
evaluate the ability of the mechanical structure of the cabinets or racks to acceptably
withstand specified seismic intensities. For this purpose, this standard specifies test specimen
conditions, such as dimensions (i.e. height, width and depth) of the cabinet and the rack,
load distribution, structural test condition and the RRS (required response spectra) of single-
axis or tri-axis acceleration as the seismic test wave condition. The single-axis or tri-axis
acceleration is selectable.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-2-6: Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-47: Environmental testing — Part 2-47: Tests — Mounting of specimens for
vibration, impact and similar dynamic tests

IEC 60068-2-57: Environmental testing — Part 2-57: Tests — Test Ff: Vibration — Time-history
method

IEC 60068-3-3: Environmental testing — Part 3: Guidance — Seismic test methods for
equipments

IEC 60297 (all parts): Mechanical structures for electronic equipment — Dimensions of
mechanical structures of the 482,6 mm (19 in) series

IEC 60917, (all parts): Modular order for the development of mechanical structures for
electronic equipment practices

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60068-2-6,
IEC 60068-3-3, IEC 60068-2-47 and IEC 60068-2-57 apply.
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4 Set up of test specimen and measurement items

4.1 Introductory remarks

The seismic test of the cabinets or the racks shall be performed under loaded condition.

4.2 General

The cabinets or racks under the test shall be loaded in a distributed manner throughout the
height of the cabinets or racks with dummy plug-in units similar to a practical subrack
application.

The cabinets or racks to be tested shall be loaded as shown in Figure 1 and Table 1. This is
the condition to be taken as reference.

Cabinets or racks equipped with front/rear doors, and/or side panels may gain structural
contribution from their installation. The test report shall state whether the tested cabinets or
racks were tested with or without doors and panels. Cabinets or racks to be deployed in the
field by the user without doors and/or side panels will require cabinets or racks to be tested
without doors and/or side panels.

600

600

Dummy load M3

Dummy load M5

D =600 max.

To be attached to the front
and rear verticals

5xA

T~
/

Ay
\,

2000

Dummy load M4 u
To be attached to the
bottom

% IEC 1777/11
Dimensions in millimetres

Figure 1 — Cabinets or racks configuration for test set up

Documents

Document Sharing Hub

Full document details: IEC 61587-2 2011


http://avadocuments2026.com/doc/iec-61587-2-2011
http://avadocuments2026.com/doc/iec-61587-2-2011

-8- 61587-2 © IEC:2011

Table 1 — Load distribution within the cabinet

Cabinets A M3 M4 M5 Total load
according (mm) (kg) (kg) (kg) (kg)
IEC 60297-3-100 265,9 25 x 4 positions 90 60 250
IEC 60917-2-1 250 25 x 4 positions 90 60 250

4.3 Set up of the cabinets or racks to the vibration table

Mounting condition is referred to IEC 60068-2-6, in which there is reference to
IEC 60068-2-47.

The loaded cabinets or racks for the test may be mounted to the vibration table without using
interfaces such as concrete anchors, however the securing of the cabinet/rack to vibration
table shall use similar size and number of hold-down devices in accordance with the intended
bolt-down positions of field installed units. If a specific cabinet mounting condition is required,
the test should be performed with agreement between user and manufacture. If there are
several bolt-down patterns for fixing the cabinets or racks to the vibration table, the test shall
be performed under the worst bolt-down condition, that is, the largest stress works to the
bolts. For the block diagram of the test set-up configuration, see Figure 2.

_—

Displacement
transducer

D Cabinet or rack

| -———=\

/ Motor and actuator Acceleration
Waveform generator piyiun

Vibration table
and controller

IEC 1778/11

Figure 2 — Block diagram of test set up configuration

4.4 Measurement items

These items shall be measured and reported.

a) Measure the critical frequency and the damping ratio of the loaded cabinets or racks for
test with the sweeping sinusoidal or the random wave before and after the seismic test.

b) Measure the acceleration of the vibration table during the test.

c) Measure the accelerations of horizontal and vertical directions at the top, bottom, and
center of the cabinets or racks.

d) Measure the horizontal displacement of the top of the cabinet or rack at the attachment

point to the vibration table. Documents
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