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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOLLOW METALLIC WAVEGUIDES -
Part 1: General requirements and measuring methods

FOREWORD

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.

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.

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,l IEC .cannot 'be held responsible fon thepway /in twhich /they are used or for any
misinterpretation by any end-user.

In order to promote international unifermity, - IEC,National¢Commitiees 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.

IEC itself does notprovide, any. attestation.of conformity.;Indepegndent. 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.

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

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.

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.

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 60153-1 has been prepared by subcommittee 46F: RF and
microwave passive components, of IEC technical committee 46: Cables, wires, waveguides,
RF connectors, RF and microwave passive components and accessories.

This second edition cancels and replaces the first edition published in 1964. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) expand the operation frequency range;

b) revise the equation of attenuation.
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The text of this standard is based on the following documents:

CDhV Report on voting
46F/302/CDV 46F/316/RVC

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.
It is to be read in conjunction with IEC 60154: Flanges for waveguides.

A list of all parts in the IEC 60153 series, published under the general title Hollow metallic
waveguides, 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 website under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This International Standard relates to straight hollow metallic tubing for use as waveguides in
electronic equipment. In recent years, the operation frequency of waveguide components and
systems has been extended to 1 THz and above. However, the first edition of the IEC 60153
series of standards only specified the aperture dimensions for ordinary rectangular waveguide
for frequencies up to 325 GHz. In addition, the first edition of the IEC 60153 series of
standards, dating from the 1960's, does not meet the needs of the current applications. This
new edition of IEC 60153-1 addresses these two issues by extending the frequency coverage
to 3 300 GHz and by addressing current applications for this type of waveguide.

This standard takes into account IEC 60068 when necessary.

When there is a difference between the general requirements and the relevant specification
sheet, the latter prevails.
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HOLLOW METALLIC WAVEGUIDES -

Part 1: General requirements and measuring methods

1 Scope

This part of IEC 60153 specifies straight hollow metallic tubing for use as waveguides in
electronic equipment.

It covers:

a) the details necessary to ensure compatibility and, as far as essential, interchangeability;
b) test methods;
c) uniform requirements for the electrical and mechanical properties.

It should be noted that no recommendations are made for the materials to be used for
waveguides. The choice of material is agreed between customer and manufacturer.

2 Normative references

The following documents, in whole or in part, are normatively-referenced in this document and
are indispensable for its applicationt"For‘dated references; only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), Internationalcc/Electrotechnical  Vocabulary (available at
<http://www.electropedia.org/)

IEC 60068 (all parts), Environmental testing
IEC 60154, Flanges for waveguides

IEC 60261, Sealing test for pressurized waveguide tubing and assemblies

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050, as well as
the following apply.

3.1

type test

complete series of tests to be carried out on a number of specimens representative of the
type, with the object of determining whether a particular manufacturer can be considered to
be able to produce products meeting the specification

3.2

type approval

decision by the proper authority (the customer himself or his nominee) that a particular
manufacturer can be considered to be able to produce in reasonable quantities the type
meeting the specification
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3.3

acceptance tests

tests carried out to determine the acceptability of a consignment on the basis of an agreement
between customer and manufacturer

Note 1 to entry: The agreement shall cover:
a) the sample size,
b) the selection of tests,

c) the extent to which the specimens shall conform to the requirements for the selected tests of the specification.

Note 2 to entry: In cases of divergent test results, the IEC standard test methods shall be used for acceptance
tests.

As these recommendations only cover type tests, these definitions are included only for brief information of testing
specification.

3.4
factory tests
tests carried out by the manufacturer to verify that their products meet the specification

4 Type designation

41 Type

Type of products comprises similar design features manufactured by the same techniques and
falling within the manufacturer'syusual range/of ratings forithese products.

NOTE 1 Mounting accessories are ignored{provided they have-no’significant effect on the test results.

NOTE 2 Ratings cover the combination of:
a) electrical ratings;
b) sizes,

c) environmental group.

NOTE 3 The limits of the range of ratings shall be agreed between customer and manufacturer.
4.2 Designation

The reference indication for waveguides covered by this specification shall comprise the

following:

a) the number of the IEC publication (60153);

b) the letters “IEC";

c) a hyphen;

d) a letter indicating the shape of the inside cross-section of the waveguide:
R
F
C

For other types of waveguides this letter indication shall be in accordance with the
relevant specification sheets;

ordinary rectangular (with a ratio of height to width of approximately 1:2)

flat rectangular

circular.

e) a number characterizing a particular size of waveguide. This number indicates a
frequency characteristic of the waveguide;

f) where necessary, an additional indication as indicated on the relevant specification sheets.
The letter “P" shall be used to indicate close tolerance types.

Example:



-8- IEC 60153-1:2016 © IEC 2016

"60153 IEC-R 100" denotes a 22,860 mm x 10,160 mm (0,900 in x 0,400 in) ordinary rectangular waveguide with a
centre frequency of approximately 10 GHz in the dominant mode.

5 Standard atmospheric conditions for testing

Unless otherwise specified, all tests shall be carried out under standard atmospheric
conditions for testing as specified in IEC 60068.

Before the measurements are made, the waveguide shall be stored at the measuring
temperature for a time sufficient to allow the entire waveguide to reach this temperature.

When measurements are made at a temperature other than the specified temperature, the
results shall, where necessary, be corrected to the specified temperature. The ambient
temperature at which the measurements are made shall be stated in the test report.

As these recommendations only cover type tests, these definitions are included only for brief
information of testing conditions.

6 Visual inspection

The waveguides shall be uniform in composition and in wall thickness and shall be straight
and smooth from end to end. There shall be no burrs, cracks, die marks, chatter marks, dirt,
grease or other irregulatities of the,surface.

Both inner and outer surface shall havea,clean. bright.appearance in accordance with good
current practice.

7 Mechanical requirements

71 Dimensions
711 General

The dimensions of the waveguides and the tolerances thereon shall be in accordance with the
values given on the relevant specification sheets. Dimensions and tolerance shall be given
both in millimetres and inches, indicating in which system of units the dimensions were
originated.

Independent of the system of units, the nominal dimensions of the inside and outside cross
section shall be given in such a way that the values, the first digit of which is 3 to 9, should be
given by 4 significant figures and those with first digits being 1 or 2 by 5 significant figures. In
principle, internal nominal dimensions shall be rounded off to the nearest 0,001 mm or
0,0001 in and external dimensions should be rounded off to the nearest 0,01 mm or 0,001 in.

NOTE When these rules are applied, a junction of two hypothetical waveguides each with a nominal value in one
of the systems will produce a calculated reflection of less than —70 dB for ordinary rectangular waveguides, except
for the smaller types.
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Unless otherwise specified, the following dimensions shall be given on the relevant
specification sheets:

a) nominal dimensions of inside cross-section,

b) tolerances on inside dimensions,

c) maximum radius of inside corner for rectangular waveguides,

d) nominal wall thickness,

e) maximum eccentricity,

f) nominal dimensions of outside cross-section,

g) tolerance on outside dimensions,

h) minimum and maximum radius of outside corner for rectangular waveguides,
i) ellipticity for circular waveguides.

71.2 Ordinary rectangular waveguides
71.21 Inside dimensions

The standard ratio between height and width of the inside cross-section is 1:2. (For some
sizes the ratio between height and width differs somewhat from this ratio. These sizes were
chosen because they were already extensively used). If closer tolerances are necessary, a
ratio of + 1/1 000 is recommended.

The tolerances both on iwidth and height lare-given 'on the. relevant specification sheet. Inside
corner radii shall be as given on_the relevant specification sheet.

7.1.2.2 Wall thickness

The nominal wall thickness.is; defined as. half. the,difference; betweennominal outside and
inside dimensions in the original system of junits:slts value shall be given on the relevant
specification sheets for information.

After conversion from inches into millimetres, the values shall be rounded to the nearest
0,005 mm.

After conversion from millimetres into inches, the values shall be rounded to the nearest
0,001 in.

7.1.2.3 Outside dimensions

Nominal values of height and width shall be as given on the relevant specification sheet.

No outside dimensions have been specified for some of the largest sizes because a variety of
manufacturing techniques are used.

The outside corner radius (ry) shall be within the following limits:

rymin=0,5d

ry max = r, min + 0,5 mm (0,02 in)

where d is the nominal wall thickness.
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7.1.3 Rectangularity of cross-section
7.1.3.1 General

The dimensional requirements in the IEC 60153 series do not control the rectangularity of the
cross-section.

The allowed deviation from rectangularity is defined by the requirement that the shape of the
inside (outside) cross-section shall be such that it is possible to inscribe the actual internal
(external) cross-section in the area between the specified maximum and minimum internal
(external) rectangles. A suitable method for checking rectangularity is given below by way of
example.

Calliper or three dimensional coordinate measuring machine (3DCMM) or similar dimensional
measurement equipment should be used in the cross-sectional dimensions.

7.1.3.2 For inside cross-section

In drawing the block through the waveguide, precaution shall be taken to keep it accurately
normal to the waveguide axis.

For the dimensions of the block, the following applies:

a) nominal dimensions of cross-section: nominal waveguide aperture size minus 1,1 times
the tolerance,

b) tolerance on nominal dimensions of cross-section: +0, —0,1 times tolerance on waveguide
aperture,

c) perpendicularity of the sides: not deviating by more than 3 x 104 radian,
d) length 0,2 times internal width of the waveguide.

7.1.3.3 For outside cross-section
For the dimensions of the aperture, the following applies:

a) nominal dimensions of cross-section: nominal waveguide outside cross-section plus
1,1 times the tolerance,

b) tolerance on nominal dimensions of cross-section: -0, +0,1 times tolerance on waveguide
outside cross-section,

c) perpendicularity of the sides: not deviating by more than 3 x 10~4 radian.
71.4 Flat rectangular waveguides
7.1.4.1 Inside dimensions

The inside width of flat rectangular waveguides shall, except for special types, be equal to the
inside width of corresponding sizes of ordinary rectangular waveguides.

The standard ratio between height and width of the inside cross-section is 1:8,33, but for the
smaller sizes a fixed height is recommended.

The tolerances both on height and width shall be as given on the relevant specification sheet.
Further 1:4 is recommended as an intermediate between the standard ratios of 1:2 and 1:8,33.

When it is necessary to deviate from a standard dimension, it is recommended that the value
be based on the geometrical mean between two consecutive standardized dimensions.
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