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Preface

When a visitor to a major museum in any of the world’s capital cities chooses to
visit one which contains a number of ancient Egyptian or Sumerian artefacts, they
will almost certainly see examples of both jewellery and gold drinking vessels.
Close examination by the visitor of the point where the handles of a drinking vessel
are attached to its body will show the presence of a streak of metal that is slightly
lighter in colour than that of both the handle and the body. The presence of that
streak is incontrovertible evidence that the handle has been attached to the body by
brazing, the streak being the witness of the filler material that was used to make
the joint!

It is an important fact that experienced archaeologists can often date the manu-
facture of such vessels as being around 4000 BC, and so today they are slightly more
than 6000 years old! It is therefore reasonable to claim that brazing is the oldest
metal-joining process known to humankind. No one can be certain of the precise
date of the discovery of the brazing process by early humans, and it has been postu-
lated that the first brazed joints were made when a forest fire resulted in two drink-
ing vessels, one gold and one silver, being accidentally joined together when the fire
destroyed the hut where they were being kept.

This conclusion can be justified on the basis that such a fire would have
certainly contained a moderately large amount of carbon monoxide (a reduc-
ing gas), and gold in contact with silver in such a high-temperature environ-
ment would bond them together due to the mutual inter-diffusion of the gold and
silver. Consequently, it is a strong possibility that the first examples of brazing
can actually be described as examples of reducing-atmosphere furnace brazing.
Interestingly, reducing-atmosphere furnace brazing is the process that is widely
used today by the automotive industry when constructing state-of-the-art stain-
less steel fuel-injection rails.

Clearly, the technology of the brazing process, and our understanding of how
and why it works, has expanded greatly in the past 6000 years; this short text
highlights one of the fundamentals that lies at the heart of the brazing process,
and that is when two metals are joined to each other by brazing they must not
melt, but they must be able to diffuse into each other in order that a joint can be
made!

The author of this book has been active as a technical consultant specialising in
the promotion of the application of brazing technology in industry for more than
50 years, and has observed some dramatic changes in its application as an industrial
joining process during that time. These changes have resulted in the situation where
large numbers of companies who use the process as their preferred metal-joining
procedure are singularly failing to use it to best effect. This is because there is no one
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within their organisation who really understands the finer points of the detail of the
technology and so is unable to take advantage of its inherent versatility! This book
has, therefore, been written to provide current users, and also newcomers to brazing,
with a reference work that will help them deal with the problems they face in their
day-to-day application of the brazing processes used in their production processes.
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Introduction

This book is intended to be an aid to people who plan to join materials together by
means of the brazing process. Its objective is to be informative without the confusion
of unnecessary procedural detail. Naturally, it contains details of the fundamental
technical concepts that form the basis of the brazing process, and describes many of
the recent advances that have taken place in the technology. However, since this book
is intended to be one of reference that provides the basic and fundamental informa-
tion about a whole host of brazing matters, it does not include detailed information
on every aspect of brazing that is mentioned in its pages. Fortunately, the data that
is not provided in this book is to be found in Industrial Brazing Practice. That book
was written by the author of this current work, and is obtainable from the same
sources as the one you are reading.

Clearly, a good working knowledge of the terminology of the brazing process is
also desirable since it will make it easier to engage in an ongoing discussion of the
details of the technology with colleagues and other workers in the field. It is self-
evident that an appreciation of the basic terminology used in brazing is a necessary
prerequisite for success. It is for this reason that a glossary of the terms employed in
brazing technology cover this fundamental facet of brazing as a references document
and is to be found at the end of this book.

One of the important features of the glossary is that it is believed to include all
terms that relate to the brazing process that are not adequately defined in current dic-
tionaries. Because this book is a comprehensive compilation of brazing terminology,
some non-standard terms are included with cross referencing to the corresponding
standard terms — bold typeface indicates standard terms; the use of plain typeface
indicates terms that are non-standard.

Readers should be aware that if an EN or ISO Standard (e.g. ISO 17632:2010) is
mentioned in this book it refers to its most recent version.

EUROPEAN (EN) AND ISO REFERENCES

The following standards contain provisions which, through references in this text,
constitute mandatory provisions of this document. In cases where the reference is
undated, the most recent edition of the referenced standard applies.

A. Current ISO and EN Documents

Identification Number Title of Standard

EN 12797 Brazing — Destructive testing of brazed joints

EN 12799 Brazing — Non-destructive testing of brazed joints

EN 13133 Brazing — Operator qualification

EN 13134 Brazing — Procedure qualification

EN 14276-1 Pressure equipment for refrigeration systems and heat pumps
EN 857-2 Vocabulary — Soldering and brazing process related terms

Xix
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ISO 4063 Welding, brazing, soldering and braze welding of metals
Nomenclature of processes and reference numbers for symbolic
representation on drawings

ISO 17672 Brazing — Standardised filler materials

ISO 18297 Brazing — Imperfections in brazed joints

* Currently being revised and updated by ISO-TC/44-SC13.

B. American Welding Society (AWS) Documents
AWS A3.0M/A3.0:2010 Standard Welding Terms and Definitions
AWS ALl.1, Metric Practice Guide for the Welding Industry
C. Other Document
The New Oxford Dictionary of English 1998
ISBN 0019-861263-X

TERMS AND DEFINITIONS
For the purposes of the glossary, the following definitions apply:

Definition: A statement of the exact meaning of a particular word or phrase, espe-
cially ones found in a dictionary.

N.B.: A glossary of the terms often encountered when brazing technology is being
written about or discussed between colleagues will be found at the end of
this book just before the main index to its contents.

Non-standard term: A word or phrase that is used colloquially to refer to one of
the definitions given in this specification. In such instances the fact that the
entry in this specification is a non-standard term will be signified by the use
of italicised plain typeface.

Standard term: A word or phrase recognised by this standard as the preferred ter-
minology to use in either oral or written language when communicating
with a third party on matters that relate to a particular subject in the lexicon
of brazing technology. When used in this document, ‘standard terms’ are
identified by the use of an italic typeface.

Term: A word or phrase used to describe a thing, or to express a specific concept,
especially in a particular branch of study; such as brazing technology for
example.
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