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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
ical standardization.
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Introduction

When designing and making a brazed joint, quite apart from the physical properties of the brazing
alloy and the mechanical properties which can be expected from the joint, it is important to know
the brazeability as a function of the operating conditions adopted. The determination of wettability
has already been the subject of numerous investigations and proposals regarding testing methods. In
carrying out these investigations, the most frequently used methods are based on the spreading of a
drop, or on the measurement of surface tension, but they in fact only take one element of the problem
into account. It is important to know not only the way in which the liquid filler metal wets the surface of

the parent material but also how this same liquid filler metal behaves in a given gap between the joint
Comp nantcxahaon Aiffacinn i-ql;ns nlaca

TICTICo VvV ITC T O T or o ToTT toHs e o proc s

In thik document, brazeability is defined as a total degree of joinability. The joinability consists of both
wettgbility and fluidity to permit distribution into a joint, i.e. ability to fill a joint gap, although total
brazefability includes performance of the physical, and mechanical properties imvservices.

As thp tests to be designated for brazeability, three methods are introduced in this dgcument. The
traditlional varying gap test is described for the most real ability to fill thé.gap, but it requires a private
sample preparation and special evaluation technique with X-ray dévice. The T-joint test is newly
develpped to investigate ability to fill the gap in an easier manner. It ¢an be easily operated at industrial
laboratories. Moreover, a simple spreading test is designated for practical convenience.

© IS0 2021 - All rights reserved v
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Investigation of brazeability with spreading and gap-
filling test

1 Scope

This document specifies three test methods for investigating brazeability.

A spreading test shows testing method with measurement of the spread area of the fillermetals.
A T-jdint test describes a scheme to construct a T-shape design by the test pieces and a'testing method.

A varying gap test describes a test piece and a testing method for assessing theinfluence df the various
pararheters which can influence brazing during manufacture as a function of.€learances.

2 Normative references

The fpllowing documents are referred to in the text in such a-way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

ISO 857-2, Welding and allied processes — Vocabulary &; Part 2: Soldering and brazing processes and
relatgd terms
3 Terms and definitions

For the purposes of this document, the tertis and definitions given in ISO 857-2 apply.

ISO apd [EC maintain terminological databases for use in standardization at the following pddresses:

]

$0 Online browsing platform:‘available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Description of the test piece

4.1 |Spreading test piece

The design'of the spreading test piece is shown in Figure 1. By using this configuration, it |s possible to
investigate flow characteristics on the plate.

The test piece consists of a rectangular plate in the following dimensions:
— thickness, (2,0 £ 1,0) mm;

— width, (40 £ 10) mm;

— length, (40 + 10) mm.

The filler metal (about 10 mm3) is put on the centre of the plate.

If it requires fluxing at the temperature of the test, then the flux is also put on the plate.

© IS0 2021 - All rights reserved 1


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=bd5b711e3d780aaa61d65cd597f8e578

ISO 5179:2

4.2 Gapfi

021(E)

lling test

4.2.1 T-joint test piece

The design o
a)

f the T-joint test piece is shown in Figure 2.

a plate set horizontally:

— thickness, (1,5 £ 0,5) mm;

— width, (25 * 3) mm;

— length, (60 *+ 3) mm;

— thickness, (1,5 = 0,2) mm;
— width, (25 * 3) mm;
— lengfth, (60 * 3) mm;

The platg should be prepared to have a perpendicular cross-section against the plate;

b)

c) arodas
— dia
— leng

d) construd

The two plaf]
with 0,8 mm
spots at the (
with 10 mmS
plate should
and the braz
the contacte

test, it shouldl be smeared in line with the gap and the filler metal itself. The amount of applied by

filler metal i
0,10 g should

4.2.2 Varyfing gap test piece

The design o
investigate fl

another plate set vertically:

spacer to make a gap between the plates:
eter (0,50 + 0,01) mm;
th (30 £ 3) mm;
tion of the test piece.

es are placed perpendicularly, inserting-the rod as shown in Figure 2. Thin stainless
in diameter are used to fix their shapes. Alternatively, the 2 plates can be fixed via W
onnection area where no brazing filler metal flows on heating. Then, a brazing filler
is introduced into the contactedpoint of the two plates. A piece of the brazing filler
be inserted into the contacting point, while the brazing filler metal rod should be put

l point, feasible to make-it flow into the gap. If a flux is required at the temperature

5 weighed with conversion from volume to mass using its density, e.g. if the density
be weighed forintroduction.

Fthe varying gap test piece is shown in Figure 3. By using this configuration, it is poss
ow-characteristics in the same specimen with capillary gaps varying from 0 mm to 0,

wire
elded
metal
metal
aside,

ng filler metal paste shouldbe glued around the contacting point. It should be located near

of the
azing
is 10,

ble to
b mm.

The test piec
a) anouter
— exte

e consists of:
tube A:

rior diameter, (19 + 0,1) mm;

— interior diameter, (14 + 0,02) mm;

— height, (80 * 0,05) mm;

The inner end of tube A is bevelled to 45° while keeping a root face with a width of (0,5 £ 0,05) mm;

b) aninner

— eXxte

tube B:

rior diameter, (13,5 + 0,02) mm;

© ISO 2021 - All rights reserved
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d)

5

The vpriables that can be investigated by this test include:

6

The tpst piece is-ptepared according to a schedule, if methods of cleaning or surface pre
part gf the invé€stigation, then these should be carefully applied.

7

ISO 5179:2021(E)

— interior diameter, (9,5 = 0,1) mm;
— height, (80 * 0,05) mm;
a cup C used as a bottom for the test piece;

NOTE A gap is necessary between the base of the inner tube B and the cup C to allow the
flow into the capillary gap between tubes A and B.

two adjustment screws press the inner cylinder B against the inner wall of the outer

filler metal to

cylinder A in

such a way that, on looking at a cross-section of the assembly, the gap varies from 0 mm to 0,5 mm

over one half of the circumference.

e filler metal (cut in pieces of 15 mm to 20 mm) is introduced into the bore of the inlner tube B. If

it requires fluxing at the temperature of the test, then the flux is also introduced(into
ethod of mixing filler metal and flux depends on their characteristics. It is_suggeste
1/400 mm?3 of filler metal and the appropriate quantity of flux be used.

PFurpose of the test

pprent material including but not limited to: light metal alloys) copper and its alloys, st
gvels of additional elements, and steel alloys such as stainless steels, or other brazeah

p—

sphirface condition: various machine finishes, surface roughness, chemical and other
plating, etc.;
b

razing filler metals of any kind including buthet limited to the ones defined in ISO 17

ftx: various types of flux; boride, fluoride;chloride, and their mixtures partly included
orine, and borate

—

nLethod of heating: torch, furnace, induction, infra-red, etc.;
h

ating cycle: degree of superheat, time at temperature, time to reach temperature, cq

Preparation oftest piece

Brazing cycle

he bore. The
bd that about

bels with low
le materials;

leaning, and

672;

with silicon,

afmosphere including but not limited to: air, hydrogen, nitrogen, vacuum, cracked ammnonia;

oling rate.

paration are

The assembly is heated to the appropriate temperature. The method of measuring temperature shall
be specified. An appropriate measuring device, such as the thermocouple, shall record the maximum
temperature achieved by the sample. A temperature achieved over the whole of the sample shall be
firmly recorded because the variability in temperature is the factor being investigated. The sample
shall be instrumented sufficiently to give maximum information. Thus, factors on the temperature
information, such as "heating rate" and "holding time", shall also be carefully recorded. Other important
parameters such as atmosphere condition, gas flow rate, etc., shall be defined by the user and should
also be recorded.

© IS0 2021 - All rights reserved
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8 Examination

8.1 Spreading test piece

After heating, the area of the filler spread onto the material is measured with an appropriate visual
imaging sensor to a unit of mm?2. The spreading test should be done 3 times in a separate manner to

calculate the average value.

8.2 T-joint test piece

ath of the brazing filler metal into the gap is measured with a vernier cg
or a suitable measuring device to 10-1 mm. The T-joint test should be done 3 times in a separateim

ing gap test piece

After brazinlg, the specimen should be radiographed along two or more perpendicular axe
Figure 5). The height of the liquid metal rise is then measured on the films andthe’values obtaing
plotted against the angle on a developed diagram. Micrographic inspection @f the top of the test
enables accufate measurement of the rise of the filler metal at 80 mm up the'test piece to be carrie

9 Micrographic inspection for varying gap test

9.1 Varying gap test piece

Micrographi¢ inspection is carried out on a section takewat right angles to the axis of the test pi
a point 30 mjm up its length to assess the flow of filler-imetal at this point. Other sections can be
at right angles to the axis at various distances frouf the base. This enables more data to be obt
The width of the filler metal should be measured,-and other features should be investigated st
filler metal allloying and grain boundary penetration into the parent material. Their relationship

lliper
hnner

b (see
bd are
piece
d out.

ece at
taken
hined.
ch as
to the

capillary joipt gap should be noted. By carrying out several tests, the operator can study parameters

such as:
— performpnce of the parent material;

— surface ¢ondition of the parts'to be brazed;
— grade oflthe filler metaf;

— type of flux or atmosphere;

— method and cenditions of heating (rate of filling, temperature, time, rate of cooling, etc).

10 Results

The results can be conveniently collated on a separate test data sheet in a similar way to that sho
Figure 7 and Figure 8. The table can be extended to include other variables investigated.

wn in
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Dimensions

40 £10

Figure 1 — Spreading

test piece

Dimensions
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Figure 2 — Assembly of T-joint test piece, Clumping wire with ¢ = 0,8
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Dimensions in millimetres
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Key
1 cupC
a  Cup C forms the base for the test piece.
®  The power end of tube B is provided with four identical centred recesses, 1 mm +0,05 mm high in the shape of
0
an orthogonal cross of (6 + 0,05) mm width obtained by stamping.
Figure 3 — Components of varying gap test piece (scale: 1,5)
Dimension in millimetres
a
Il /
N
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I R
||
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Key

outer tube A
inner tube B
a2 Deposited metal.
b Cross-sectional plan for micrographic inspection.

Figure 4 — Assembly of varying gap test piece (scale: 1,5)
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Figure 5 — Examination of the radiograph
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| | |
0 90 180°

Figure 6 — Curve shown flat

Conditions of the test

Test No.

Parent material:

Chemical composition of filler metal:
Type of flux:

Method of heating:

Brazing temperature:

Rate of rise to thebrazing temperature:
Holding time:

Results ofthe test

Number of runs:
Spreading area in mm?:
Istrun
2nd run
3rd run
Average

Figure 7 — Typical report form of the spreading test
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Conditions of the test

Test No.

Parent material:

Chemical composition of filler metal:
Type of flux:

Method of heating:

Brazing temperature:

Rate of rise to the brazing temperature:
Holding time:

Results of the test

Number of runs:
Flow path in mm:
1strun
2nd run
3rd run
Average

Figure 8 — Typical report form of the T-joint test
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