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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Brazed joints usually contain imperfections of various types, some of which are detrimental in almost
every case while others can be detrimental or harmless, depending entirely on the service requirements
of the joint in question. Therefore, it is often necessary to classify the imperfections in a brazed joint
and then try to assess the significance of their effects on the behaviour of the joint in service. The

classification is relatively easy and Table 1 describes the imperfections that most commonl
assessment of significance is not easy (see also Annex A).

y occur. The

For welded ]01nts there has been extensive work carried out for many years on the SIgnlflcance of

the work on welded ]omts is only rarely relevant to brazed ]01nts mainly because of di
geonjetry and stressing. Therefore, this document cannot give definitive quality levels for'b
These can only be produced as experience is gained from industrial applications: Howey
giveg some suggestions for quality levels for general applications, which can be‘of-help w
information is not available. The use of quality levels can only be successfubifithe imper
are relevant to the application of the brazed joint are determined.

. Moreover,
fferences in
razed joints.
er, Annex B
ere detailed
ections that
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Brazing — Imperfections in brazed joints

1 Scope

This document details a classification of imperfections that can occur in brazing joints. In addition,
guidance is provided on quality levels and suggested limits for imperfections are detailed.
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3.1

imperfection

irregularity,

hirent material
hirent material affected by brazing [heat-affected zone (HAZ)]
ffusion-transition zone

faze metal
tent of HAZ will vary with materials and brazing process.

Figure 1 — Schematic of brazed assembly

itive references

normative references in this document:.

and definitions
oses of this document, the following terms and definitions apply.

maintain terminology databases for use in standardization at the following addresses

ne browsing platform: available at https://www.iso.org/obp

tropedia: available at https://www.electropedia.org/

brazing and
the brazing

EXAMPLE

For an example of an imperfection, see Figure 2.

in‘the brazed joint or deviation from the intended relative positions of the parts joing
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4 Symbols

For the purposes of this document, the following symbols apply.

1 length of the brazed overlap
required brazed length
length of overlap before brazing

l;, dimensions of the brazed imperfection

t. thickness of brazed joint
ty, | wall or plate thickness or thicknesses

Figure 2 illustrates a planar imperfection by using the symbols.

Figure 2 — Symbols used for dimensions

5 C(lassification

5.1 General

The imperfections are classified into six groups as follows:
— group [: cracks;

— group II: cavities;

— group III: solid inclusions;

— group IV: bonding imperfections;

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=db8df136e5cb279f6df5f4d6b58a4a68

ISO 18279:2023(E)

— group V: shape and size imperfections;

— group VI: miscellaneous imperfections.

Imperfections are identified by designations which are given with descriptions in Table 1.

A further distinction can be made between the external and internal imperfections that can occur in
brazed joints.

5.2 External imperfections

External im

5.3

Internal imyj

underfi

crack(s);

surface
incomp
overlap
localize
rough s
flux see
discolol
spatter;
residua

surface

Inter

crack(s);

narfactionc in bheagad 1ot c 1ol da.

—

breaking porosity;

ete fillet;

d melting;

irface of seam;

page;

iration;

flux;

erosion of parent material.

nal imperfections

»

filling imperfection;

solid in

gas enty

lusion;

apfnent;

T e IO o I DT O AT O JOTIIe o rIreraores

erfections in brazed(joints include:

flux inc

lack of fusion;

usion;

excessive alloying of filler material and parent material (sometimes called erosion).
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Annex A
(informative)

Guidelines for practical evaluation of imperfections

Before undertaking an evaluation of imperfections, there is a crucial need for a carefully detailed review
of all the relevant factors to avoid subsequent expensive errors. Although not specifically within the

scope of thi
for example

[t is essenti
for exampleg
importantr
the suggest
The primary

In brazing,
imperfectio
factors such|
sized braze

waste of money and at worst dangerously misleading.

5 document, this review also needs to cover the requirements for applicable test met
those in EN 12797 and EN 12799.

hl to recognize the importance of carrying out a realistic view of relevant imipérfect
if the brazed assembly needs to hold a high internal vacuum, gas pores do not plg
ble as long as the assembly is leak-proof. This applies equally to the chqi€e,of tests to |
ed imperfections. They shall be selected taking into account the requirements in sef
 requirements have always to be borne in mind and given priority;

imperfections typically found in welds do not occur. Furthermore, the occurren
s in brazing often has a different importance than it has ifvwelding. As a consequen
as these, in certain instances it is necessary to carry out a;realistic choice of tests on ad
l assemblies. A consequence of this is that extraordinary testing can at best be meq

hods,

ions,
ly an
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vice.
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ce of
tual-
ely a
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Annex B
(informative)

Evaluation

Table 1, the actua

| joint being

assigned to one of four quality levels with the symbol A, B, C or D (see Table B.1). Joints should be

exar

lined after the application of any post-braze cleaning process.

Table B.1 — Quality levels for brazed joint imperfections

Level symbol Qualitydevel
D Moderate
C Intermediate
B High
A Stringent

The {
of pr

for these the limits for imperfections can be established for'the specific application.

Whe
be cd

Cate

suitable to obtain this level. Where the wetting process between molten filler metal and b

influ
braz

It is
state

Assig
the 1
serv

Sugg

Extr
Tabld
be fo

our quality levels are arbitrarily identified as D, C, B and Avand are intended to cover
pctical applications. Level symbol A* is intended to relate to especially stringent appl

e necessary, requirements may be more precisely defined. Combination of imperfec
nsidered when setting the levels required.

bory A joints can meet the highest quality requirements, but not all brazing proce

enced by additional effects, as for example with flux brazing, brazing of aluminium or
ng, it is recommended that category A is not specified.

permitted to specify that ¢ertain imperfections conform to a different quality leve
d in the relevant documentation.

nment to a particular guality level should also take account of the component materia
razing manufacturing methods used, the service conditions and the performance of
ce.

ested limits.for imperfections are given in Table B.2.

bme caution should be exercised in implementing the suggested limits for imperfection
B.2, particularly for existing designs that have proved satisfactory in service. Joint 1
ufd necessary to meet these limits but the need to do so should be seriously question

the majority
ications and

Fions should

sses will be
ase metal is
sinter parts

|, this being
and design,

the joint in

s detailed in
edesign can
ed if service

expe
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fence has been satisfactory with the current design and standards of work.
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