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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-20: Tests —
Fest T Tests Ta and Th: Test methods for solderability

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic-fields. To this end

breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence bet
Bny IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
pssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for
ervices 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 ofits directors, employees, servants or agents including individual experts
members of its technical commitiees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable 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 pa
rights. IEC-shall not be held responsible for identifying any or all such patent rights.

S redllne versmn of the off|C|aI IEC Standard allows the user to identify the changes madé

and resistance to solderlng heat of devices with Teads

Eing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repgrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their

ith
Eing

vith the IEC also participate in this preparation. IEC collaborates closely with<the International Organizatior] for
Standardization (ISO) in accordance with conditions determined by agreemgént-between the two organizationfs.

nal

Consensus of opinion on the relevant subjects since each technical’ committee has representation from all

nal
IEC
any

ons
leen
ter.

ity
any

and
P or
land
IEC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

ent

has been made Additions are in green text deletlons are in strlkethroughred text.
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IEC 60068-2-20 has been prepared by IEC technical committee 91: Electronics assembly
technology. It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2008. This sixth edition
constitutes a technical revision.

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

a) update of and clarification of pre-conditioning (former "aging") and its relation to natural

The text of this International Standard is based on the following documents:

Full information on the voting for its approval can be found in the repért’on voting indicated i
thel above table.

The¢ language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC-Directives, Part 2, and developed
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
at www.iec.ch/members_experts/refdocs. The maifn document types developed by IEC
degcribed in greater detail at www.iec.ch/standardsdev/publications.

A list of all the parts in the IEC 60068 seriesgunder the general title Environmental testing,
be found on the IEC website.

Theé committee has decided that the contents of this document will remain unchanged until
stapility date indicated on the IEC~website under "http://webstore.iec.ch" in the data related
thel specific document. At this date, the document will be

aging.

Draft Report on voting

91/1701/FDIS 91/1711/RVD

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

t

in

ble
are

Can

he
to

contains colours which are considered to be useful for the correct understanding of its

i

IV}PORTANT — The 'colour inside’ logo on the cover page of this publication indicates that i

contents. Users should therefore print this document using a colour printer.
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ENVIRONMENTAL TESTING -

Part 2-20: Tests -
Fest T Tests Ta and Th: Test methods for solderability
and resistance to soldering heat of devices with leads

1 [ Scope-and-object

Thils part of IEC 60068 outlines-TFest-T Tests Ta and Tb, applicable to devices with l€ads gnd
leads themselves. Soldering tests for surface mounting devices (SMD) are described| in
IEG 60068-2-58.

Thils document provides procedures for determining the solderability and resistance to soldering
heat of devices in applications using solder alloys, which are eutectic or,near eutectic tin lg¢ad
(Ph), or lead-free alloys.

The procedures in this document include the solder bath methodand soldering iron method,

melets the applicable solder joint requirements of IEC 6d191-3 and IEC 61191-4. In additipn,
test methods are provided to ensure that the component body can-resistagainst be resistanf to
thel heat load to which it is exposed during soldering:

The¢ objective of this document is to ensure that component’lead or termination soIderablIDity

NOTE Information about wetting time and wetting force<gan be obtained by test methods using a wetting balapce.

SedHEC60068-2-54(solderbath-method)and IEC 60068-2-69 (solder bath and solder globule method-fer-SMbBs)

can|be consulted.
2 | Normative references

The following documents are referred to in the text in such a way that some or all of their content
cornstitutes requirements 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.

IEQ 60068-1, Environmental testing — Part 1: General and guidance
IEQ 60068-252,;-Environmental testing — Part 2-2: Tests — Test B: Dry heat

IECG 60068-2-66, Environmental testing — Part 2: Test methods — Test Cx: Damp heat, steqdy
stalte (unsaturated pressurized vapour)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 61191-3, Printed board assemblies — Part 3: Sectional specification — Requirements for
through-hole mount soldered assemblies

IEC 61191-4, Printed board assemblies — Part 4: Sectional specification — Requirements for
terminal soldered assemblies
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

colophony
nafural resin obtained as the residue after removal of turpentine from the oleo-resin, of<the pline
treg, consisting mainly of abietic acid and related resin acids, the remainder being resin dcid
esters

Notg 1 to entry: ”"Rosin" is a synonym for colophony, and is deprecated because of the common confusion with|the
genkric term "resin".

3.

contact angle
in general, the angle enclosed between two planes, tangent to a liquid surface and a solid/liquid
intgrface at their intersection (see Figure 1); in particular, the.contact angle of liquid soldef in
contact with a solid metal surface

Contact angle

72

Figure 1 — Diagram of contact angle

IEC

3.3
welting
formation_ef-an adherent coating of solder on a surface

Notg 4 %e’entry: A small contact angle is indicative of wetting.

3.4
non-wetting
inability to form an adherent coating of solder on a surface

Note 1 to entry: In this case the contact angle is greater than 90°.

3.5
de-wetting
retraction of molten solder on a solid area that it has initially wetted

Note 1 to entry: In some cases, an extremely thin film of solder may remain. As the solder retracts the contact angle
increases.
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3.6

solderability

ability of the lead, termination orlead-efdevice electrode of a component to be wetted by solder
at the temperature of the termination or-lead electrode, which is assumed to be the lowest
temperature in the soldering process within-selderable the applicable temperature range of the
solder alloy

3.7
soldering time
time required for a defined surface area to be wetted under specific conditions

redistance to soldering heat
ability of-deviee the component to withstand the highest temperature-ef-the-termination-orlg¢ad
strg¢ss in terms of temperature gradient, peak temperature and duration ofcthe solderning
prgcess, where the temperature of the component body is within the applicable temperature
range of the solder alloy

lead-free solder
allgy that does not contain more than 0,1 % lead (Pb) by weight-as)its constituent and is uged
forljoining components to substrates or for coating surfaces

[75/1904-of IEC 60194}

[SOURCE: IEC 60194-2:2017, 3.12.5, modified — JR€ words "as its constituent" have be¢en
addled.]

4 | Test Ta: Solderability of wire and tag terminations

4.1 Objective and general description of the test
4.11 Test methods

Test Ta provides two different-test methods to determine the solderability of areas on wire @nd
tagl terminations that are required to be wetted by solder during the assembly operation.

— |Method 1: solder bath;
— [Method 2: soldering iron.

The¢ test methad\'to be used shall be indicated in the relevant specification. The solder bpath
method is the{ohe which most closely simulates the soldering procedures of flow soldering and
simjilar soldering processes.

Thesoldering iron method may be used in cases where Method 1 is impracticable.

If required by the relevant specification, the test specimen shall be preconditioned according to
4.1.4. The following are typical methods for preconditioning:

Ageing Type 1a: 1 h steam-ageing

Ageing Type 1b: 4 h steam-ageing

Ageing Type 2: 10 days damp heat, steady state condition (40 + 2) °C; (93 £ 3) % RH
(Test Cab)

Ageing Type 3a: 4 h at 155 °C dry heat (Test Bb)
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Ageing Type 3b: 16 h at 155 °C dry heat (Test Bb).
Ageing Type 4: 4 h unsaturated pressurized vapour (Test Cx)

NOTE 1 In general, the acceleration for ageing prior to solderability testing is estimated by simulating the
degradation in storage environment. However, the steam ageing condition does not correspond with storage
conditions because the failure mode derived from steam ageing is clearly different from that derived from storage
conditions. Therefore, an accelerated correlation between steam ageing and natural ageing in storage condition is
impossible and steam ageing conditions such as type 1a and type 1b are inappropriate as accelerated ageing.

NOTE 2 For Ni/Au surface, Type 2 or Type 4 is appropriate as preconditioning.
4.1.2 Specimen preparation

The¢ surface to be tested shall be in the "as received" condition and shall not be Subsequently
touched by the fingers or otherwise contaminated.

The specimen shall not be cleaned prior to the application of a solderability test. If required| by
the| relevant specification, the specimen may be degreased by immersion/in a neutral organic
solvent at room temperature.

4.1.3 Initial measurements

The¢ specimens shall be visually examined and, if required by the relevant specificatipn,
electrically and mechanically checked.

4.1.4 Accelerated-ageing Preconditioning
4.1.4.1 General

If—gecelerated—ageing preconditioning is fequired by the relevant specification, one of the
following procedures-shall may be adopted. At the end of the conditioning, the specimen shall
be |subjected to standard atmospherictconditions for testing for not less than 2 h and not mpre
thaln 24 h.

NoFE Terminations may be detached if the-ageing conditioning temperature is higher than fhe
component's maximum operating or storage temperature, or if the component is likely| to
degrade considerably at-100 °C in steam and thus affect the solderability in a manner which
wolild not normally oeccur in natural ageing.

4.1(4.2 Ageing-Type 1

The relevapt.specification shall indicate whether-ageing type 1a (1 h in steam) or-ageing type
1b|(4 h in‘steam) is to be used. For these procedures the specimen is suspended, prefer
with thé termination vertical, with the area to be tested positioned 25 mm to 30 mm above the

ves me P
10 mm from the walls of the vessel.

The vessel shall be provided with a cover of similar material, consisting of one or more plates
which are capable of covering approximately seven-eighths of the opening. A suitable method
of suspending the specimens shall be devised; perforations or slots in the cover are permitted
for this purpose. The specimen holder shall be non-metallic.

The level of water shall be maintained by the addition of hot distilled water, added gradually in
small quantities, so that the water will continue to boil vigorously; alternatively a reflux con-
denser may be-provided used if desired. (See Figure A.1).

NOTE There are many problems for steam conditioning. For example, dew always condenses on the terminations
and liquid water directly drops onto specimens in some cases.
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4.1.4.3 Ageing Type 2

Specimens are subjected to 10 days damp heat, steady state, according to IEC 60068-2-78,
Test Cab: Damp heat, steady state.

4.1.4.4 Ageing Type 3

Specimens are subjected to 4 h (Ageing Type 3a) or 16 h (Ageing Type 3b) dry heat at 155 °C
according to IEC 60068-2-2, Test B: Dry heat.

Th 7 i.Ub‘L prbilllUllb Iriay IUU illi.IUuluqul illi.U “Ib‘ biIdIIIIUCI di. dally i.cmpwaiwc IrIUIII idIUUIdi. ry
ampient to the specified temperature.

4.1.4.5 Ageing Type 4

Specimens are subjected to 4 h at 120 °C and 85 % RH according to IEC 60068:2-66, Test Cx:
Damp heat, steady state (unsaturated pressurized vapour).

4.2 Method 1: Solder bath
4.21.1 General

This method provides a procedure for assessing the solderability of wires, tags, and termiha-
tions of irregular form.

4.2.2 Description of the solder bath

The¢ solder bath shall be of adequate dimensions t6 accommodate the specimens and contlain
sufficient solder to maintain the solder temperature during testing, and to prevent exceedjing
thel contamination levels applicable to the Aype of solder used for testing. If not otherwise
deflined by the relevant specification, the selder bath shall be not less than 40 mm in depth gnd
nofl less than 300 ml in volume. The bath\shall contain solder as specified in Table 1.

NOTE 1 When the specimens are of a_small size and heat capacity, a solder bath with dimensions less than
desfpribed above can be appropriate.

NOTE 2 Clause A.2 of IEC 60068-2-69:2017 can be consulted as an example of the solder bath correspondinp to
NOTE 1.

4.2.3 Flux

—
>
=

an nomsactivated flux—is inanpropriate the above flux with the addition-of diethviammonium
wHeR o Cthate b AsHhappropHates+theaboveHbWiHR—tReaaahtioh—-o- ety Mo
chlbridé {fanalvtical resaent arade) un to-an amount of 02 % chloride (expressed-as free
chHpHGe{aharytcat—reaget—gaae ), —dptoaRamouit—ot—uo 27 GhoHaGe (expresseaas—Hee
chlbde based - on the colonhonv—content)  _mav _be used as reauired bv _the relevbnt
GHpENte—PaSea—OR— e —COoOOpPRORY——CoRteRt);—MmMay—pe—udsSea—asS—Fequrea——poy—tne—rerevght
sn e
SpeCHcato:

A colophony based flux as described in Annex B shall be used. The flux shall be non-activated
(see Table B.1).

If non-activated flux is inappropriate, the relevant specification may require the use of a low
activated flux (see Table B.1).

4.2.4 Procedure

The dross on the surface of the molten solder shall be-wiped-clean-and-bright removed with a
piece of suitable thermally resistant material, immediately before each test, to ensure a clean
and bright surface.
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Th

e termination to be tested shall be immersed first in the flux (described in 4.2.3) atlaboratory

ambient temperature, and excess flux shall be eliminated either by draining off for a suitable
time, or by using any other procedure likely to produce a similar result. In case of dispute,
drainage shall be carried out for (60 = 5) s.

NOTE It sometimes happen that excessive remaining flux-may boil when coming into contact with the liquid solder
and gas bubbles-may stick to the surface of terminations and prevent wetting of the termination in-the-respective
afea such areas.

Th

e termination is then immersed immediately in the solder bath in the direction of its

longitudinal axis. The point of immersion of the termination shall be at a distance not less than

10

mm from the walls of the bath.

The¢ speed of immersion shall be—{25+2;5)mm/s determined at 25 mm/s or less.<and fhe

ter

mination shall remain immersed for the time selected from Table 1 with the~body of the

component at the distance above the solder prescribed in the relevant spetification. The

spgcimen shall then be withdrawn at (25 + 2,5) mm/s.

Fo

maly be selected from Table 1.

If

(1,
be

An
(et

4.2.5 Test conditions

components having a high thermal capacity, an immersion time of (5,0i£ 0,5)sor (10 1) s

required by the relevant specification, a screen of thekmally insulating material| of
b + 0,5) mm thickness with clearance holes appropriate tolthe size of the termination, npay
placed between the body of the component and solder,

flux residues shall be removed with 2-propanol (isoprepanel isopropyl alcohol) or ethanol
hyl alcohol) after testing.

The duration and temperature of immersion'shall be selected from Table 1, unless otherwise

prgscribed by the relevant specification.
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Table 1 — Solderability, solder bath method: Test severities
(duration and temperature)

IEC 60068-2-20:2021 RLV © IEC 2021

Severity
Alloy
composition (215 3) °C (235 3) °C (245 3) °C (250% 3) °C
(3+0,3)s (10+x1)s| (2+0,2)s (5%0,5)s (3+0,3)s (3+0,3)s
SnPb X X X X
Sn96,5Ag3Cu,5 X
S$n99,3Cu,7 X

Allbyv composition for test nurnoses only _The solder allovs consist of 3 0wt % ta0 4 0wt 9% Aa O 5wt 9 ta 1 Q Wt 9L
Allpy composition for test purposes-only. The solder alloys consist of 3,0 vto-4.0-wt % Ag, 0,5 wt % to 1,0yt %
Cul—and-theremainderof-Sn—maybe-used-instead-of-Sn96;5Ag3Cu-5—The-solderaloys—consist-of-0-45-wipoto
odwt% n emai n b ed-i 99 3G

The alloy compositions are given for test reference purposes only.

SnpPb: The solder alloys consisting of a mass fraction of 37 % or 40 % Pb, and the remainder of §frmay be usdgd;
Snp6,5Ag3Cu,5: The solder alloys consisting of a mass fraction of 3,0 % to 4,0 % Ag, 0,5 % 0,%,0 % Cu, and the
rerhainder of Sn may be used;

SnpP9,3Cu,7: The solder alloys consisting of a mass fraction of 0,45 % to 0,9 % Cu and the’remainder of Sn maly be
used.

The basic lead-free solder alloys listed in this table represent compositions that ate\ctrrently preferred for lead}free
soldering processes. If solder alloys other than those listed here are used, jit‘\néeds to be verified that the diven
seyerities are applicable.

NATE 2 Ref 4 OfIEC 61190-1-3 to i it

NATE 3 The hasic lead-free solder allovs listed in this tabhle rednrfesent comnositions that are currently nreferreH for
NQTE 3 The basic lead-free solder alloys listed-in-this table represent compositions-that-are currently preferrefl for
ladd-frea soldering nrocesses If solder allovs other than thahea¥lictad hare are nusad it has ta ha varifiad that the
legqd-free-soldering-processes—t-solderalloys-otherthantigseTlisted-here-are-used—ithas—to-b rified tha} th
givlen-severities-are-applicable-

NQTE 1 "X" denotes ‘applicable’.

NQTE 2 Annex B of IEC 61190-1-3:2017 can be caonsulted to identify alloy compositions.
4.2.6 Final measurements and’'requirements
The visual inspectign’shall be carried out under adequate light with a binocular microscopg of
malgnification in alrange of 4x to 100x.
The¢ specimens shall be visually examined and, if required by the relevant specificatipn,
electricallynand mechanically checked.
The dipped surface relevant for soldering shall be covered with solder coating with no mpre
than small amounts of scattered imperfections such as pin-holes or un-wetted or de-wetted

areas. All leads shall exhibit a continuous solder coating free from defects for a minimum of
95 % of the critical area of any individual lead. For solder alloys containing lead (Pb), solder

shall be smooth and bright.

4.3 Method 2: Soldering iron at 350 °C

4.3.1 General

This method provides a procedure for assessing the solderability of terminations in cases where
the solder bath method is impracticable. It applies to lead containing and lead-free solder alloys.
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4.3

.2 Description of soldering iron

To keep the-bit tip temperature during test within the specified limits, usage of a temperature
controlled soldering iron is recommended.

Siz

m.

SiZ

Thi
allg
tes

4.3,

A d
cor

majde during the test for the presence of flux.

4.3,

Ac
be

Thy

The¢ termination shall be positioned horizontally so that the soldering iron can be applied to

tes

If n
sha

e A

Bit Tip temperature: (350 £ 10) °C

Bit Tip diameter: 8 mm

Exposed length: 32 mm reduced to a wedge shape over a length of approximately 10
e B

Bit Tip temperature: (350 £ 10) °C

Bit Tip diameter: 3 mm

p-bit tip shall be made of copper, preferably plated with iron, or of an erosion-resistant cop
y, in accordance with usual practice, and tinned-at on the-test surface in contact with
[ termination.

3 Solder and flux

ored solder wire shall be used comprising of solder as\specified in Table 1, with a corg
es containing 2,5 % to 3,5 % colophony as specified in Clause B.1. A visual check shall

4 Procedure

used as-presecribed required in the relevant specification.

t surface as shown in Figure 2.

nechanical support for the terminations is required while performing this test, such supg
Il be of thermally insulating material.

Exposed length: 12 mm reduced to a wedge shape over a length of approximately 5 mpm.

ber
fhe

or
be

tording to the type of component, a soldering iron with a tip of either Size A or Size B shall

e nominal diameter of the cored solder wire to be used with Size A soldering iron tip is 1,2 fnm
and 0,8 mm with Size B soldering-iron tip.

the

ort
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Solder wire: sufficient
to cover test area

Soldering iron bit

Component
body Termination

Wh

Thy

IEC

Figure 2 — Position of soldering iron

en testing heat-sensitive components, the relevant specification shall specify’the distance
of fhe test area from the component body, or it shall specify the use of a spetific heat sink.

b relevant specification may specify different conditions where the geometry of the termi

tions renders the above procedure impracticable.

Su
Wi
Thy

to
sha

plus solder that has remained on the test surface of the iron‘“from a previous test shall
led-off removed prior to the test.

b iron and the solder shall, unless otherwise specified,’be applied to the termination for
B s at the position stated in the relevant specification. During this period of time, the i
Il be kept stationary.

If the relevant specification requires that several‘terminations of the component shall be test

an
ter

An
alc

nterval in the order of 5 s to 10 s shall be‘ebserved between the applications to the differ
minations of the component, to avoid-itbeirg-overheated overheating.

flux residue shall be removed from the terminations with 2-propanol (iseprepanel isoprg
bhol) or with ethanol (ethyl aleohol) after each test.

.5 Final measurements and requirements

The
ma

Thi
trid]

b visual inspection shall be carried out under adequate light with a binocular microscope
gnificatieR<in a range of 4x to 100x.

be

2 s
fon

ed,
ent

pyl

of

b specimens shall be visually examined and, if required by the relevant specification, elrc-

allyvand mechanically checked.

The solder shall have wetted the test area and there shall be no droplets.

4.4

Information to be given in the relevant specification

When this test is included in the relevant specification, the following details shall be given as

far

a)
b)
c)

as they are applicable.

Subclause
Whether degreasing is required 4.1.2
Initial measurements 4.1.3
Ageing Preconditioning method (if required) 4.1.4
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d)
e)

5.1
5.1
Te

heating stresses produced by soldering.

5.1

The¢ specimens shall be visually examined and-electrically—and-mechanicallychecked-ag

required by the releyant specification, electrically and mechanically checked.

5.2 Method1:\Solder bath

5.21 Description of the solder bath

As

Test method 4.20r4.3
Whether activated flux shall be used 4.2.3
Immersion depth, temperature and duration 424,425
Whether a thermal screen is to be used 4.2.4
Size of soldering iron tip (A or B) 4.3.2
Distance of test area from component body or use of a heat sink 4.3.4
Different test conditions, if required by geometry of termination 4.3.4
Position of the soldering iron 434
Application time of soldering iron, if not2sto 3 s 4.3.4
Number of terminations to be tested 4.3.4
Final measurements and requirements 4.2.6,4.3.5
Type of solder alloy Table 1, 4.3.3

Test Th: Resistance to soldering heat

Objective and general description of the test
.1 Test methods

5t Tb provides two different methods to determine-thie ability of a specimen to withstand

Method 1: solder bath;

Method 2: soldering iron.

the

eS.

thod 1 is identical to Test Ta, Method#, but with different immersion times and temperatur
thod 2 is identical to Test Ta, Method 2, but with the iron applied to the test surface for 10 s.
.2 Initial measurements

required in 4.2.2.

The bath shall contain solder as specified in Table 2.
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A colophony based flux as described in Annex B shall be used. The flux shall be high activated

(s€

WH
act
tak|
pre

Fo

caq
suf
thel
fail

heat" test, provided sufficient wettability of the specimen is proven. This could be achieved,

exa
sol

5.2,

The dross on the surface of the molten solder shall be-wiped-cleanand-brightby-wiping remo

wit
cle

e Table B.1).

en the test forms part of a test sequence and is applied prior to a humidity test{™a n

en from a lot that has satisfactorily passed the solderability Test Ta, Methad)t, within
vious 72 h period.

the test resistance to soldering heat, highly activated flux is required te simulate the wq
e of heat transfer into the component body (highest wetting speed)) But, if the intent is
ject the test specimen, after the ‘resistance to soldering heat’ tes{,fo a humidity environm
highly activated flux may lead to corrosion effects. To avojei-8uch unintended effects
ures in this scenario, it is permitted to use non-activated fluxX for the "resistance to solder

mple, by taking test specimens from the same lot that have already satisfactorily passed
Herability test. Under that condition, a comparable wetting speed can be assumed.

3 Procedure

N a piece of suitable thermally resistantmyaterial, immediately before each test, to ensur
bn and bright surface.

Th

ampient temperature, and then in\the solder bath, in the direction of its longitudinal axis. T
point of immersion of the termination shall be at a distance not less than 10 mm from the w

of

Im
pla
exd

Thi
Ta

termination to be tested shall belimmersed first in the flux described in 5.2.2 atlaberat

he bath.

e, unless otherwise specified in the relevant specification, shall be completed in a time
eeding 1 s.

ble 2,.onas-prescribed required in the relevant specification.

pNn-

vated flux (see Table B.1) shall be used. In this case, the test shall be made on Specimens

the

rst
to
ent

or
ing
for
the

ed

PFY
he
hlls

ersion of the termination to within 2,0 mm to 2,5 mm from the component body or seating

hot

e termination shall remain immersed to the specified depth for one of the durations given in

An

flik residues shall be removed from the terminations with 2-propanol (isopropyl alcohol

or

with ethanol (ethyl alcohol) after each test.

5.2

4 Test conditions

The duration and temperature of immersion shall be selected from Table 2, unless otherwise
prescribed required by the relevant specification.
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Table 2 — Resistance to soldering heat, solder bath method:
Test severities (duration and temperature)

Severity
Alloy
composition (235 3) °C (260 £ 3) °C
(10x1)s (5+£0,5)s (10x1)s
SnPb X XPb XC
Lead-free alloy 2 xP Xe

Nd
co
th

Nd
th

NOTE 1 "X" denotes "applicable"

DTE-2 Certain soldering methods may require higher severity of (270 + 3) °C for (5 + 0,5) s or the more_sevq
hdition of (10 £ 1) s. Such conditions should be provided by the-detail relevant specification as agreed betwe
e trading partners.

DTE-3 Care should be taken, that heat / moisture sensitive devices are handled according to the‘\ifnstructions|
e supplier.

a

Any alloys may be used, provided they are completely liquid at the required temperature.

circuits. A warning should be given to the user that such components should besoldered to the printed circ|
board in less than 4 s.

This test severity is also used for the de-wetting test. As an optional test condition (260 + 5) °C for (30 + 3
is may also be used.

The shorter immersion time of 5 s is mainly intended for heat-sensitive components’to be mounted on printed

Liit

Un
ins
the]

Wh
sh{
the)

5.2,

The relevant specification shall prescribe whether this test is required.

At
be
sulf

5.3

5.3.

ess otherwise—presecribed required in the relevant specification, a screen of therm
Llating material of (1,5 £ 0,5) mm thickness, with'clearance holes appropriate to the size
termination, shall be placed between the body of the component and the molten solder.

en the relevant specification-preseribes tequires the use of a heat sink during this tes
Il give full details of the size and typg“of heat sink to be used, which should be related
method used for production soldering:

5 De-wetting

divided into two periods of 5 s each in order that any rapid de-wetting is not masked by
sequent re-wetfting.

Method2: Soldering iron

1 Description of soldering iron

As

btal immersion of 10ts is required because de-wetting can occur slowly; this immersion sIaII

Blly
of

, it
to

ny

prescribed required in 4.3.2.

The relevant specification shall state whether iron tip A or iron tip B is to be used.

5.3

.2 Solder and flux

As-preseribed required in 4.3.3.

5.3

.3 Procedure

As-presecribed required in 4.3.4 (Method 2, with the soldering iron of Test Ta), but with the iron
applied to the test surface of the termination for one of the following temperatures and durations,

as

prescribed in the relevant specification.
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Temperature: 350 °C or 370 °C
Duration: (5+x1)sor(10£1)s

If the relevant specification does not indicate the duration, 10 s shall apply.

NOTE In testing certain types of electromechanical and other heat-sensitive components,
prolonged heat stress-may can provoke non-repairable defects. The usual soldering times used
in practice are in the range of 1 s to 2 s; this and the heat sensitivity of the component should
be considered when selecting the test duration. Additional precautions (e.g. automatic switching

off of the heat source) may be necessary.

For heat-sensitive components, the relevant specification shall specify the distance of the test

arda from the component body, or shall specify the use of a specific heat sink.

If the relevant specification requires that several terminations of the componentshall be test
an fnterval in the order of 5 s to 10 s shall be observed between the applications to the differ
terpinations of the component to avoid-it-being-overheated overheating.

Any flux residues shall be removed from the terminations with 2-prop@nel (isopropyl alcohol
with ethanol (ethyl alcohol) after each test.

5.4 Recovery

The¢ specimen shall remain under standard atmospheric conditions for testing as prescribed
IEQ 60068-1 for a period of 30 min, or until thermally stabilized.

NOTE H-mayoeceurwith For certain components, such as.some semiconductors and capacitors, it can happen
the electrical properties-are-stabilized only stabilize some _hours after heat stability is reached.

5.5 Final measurements and requirements

o
of-d maanifie a
o+4 g P g—a a a

The visual inspectioneshall be carried out under adequate light with a binocular microscopg
majgnification in a_fanhge of 4x to 100x. The specimens shall be visually examined and
required by the relevant specification, electrically and mechanically checked.

5.60 De-wetting (if required)

The criteria for wetting described in 4.2.6 shall also apply.

ed,
ent

or

that

If de-wefting or un-wetted areas occur, this should be nofed.
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5.7 Information to be given in the relevant specification

When this test is included in the relevant specification, the following details shall be given as
far as they are applicable:

Subclause

a) Initial measurements 5.1.2

b) Test method to be applied 5.2;5.3

c) Immersion depth, if different from 2.0 mm to 2.5 mm from the 523
component

d) | Test severity 5.2.4

e) [ Whether a thermal screen is to be used or not, and details of a heat 52.4
sink, if required

f) | Whether de-wetting test applies 5.2.5

g) | Size (A or B) of soldering iron tip 5.3.1

h) | Distance of the test area from the component body or use of.a 5.3.3
specific heat sink

i) [ Number of terminations to be tested 5.3.3

j) | Temperature and duration of the soldering iron test 5.3.3

k) | Type of solder alloy in case de-wetting is tested Table 2, 5.3.2

[) | Final measurements and requirements 5.5,5.6



https://iecnorm.com/api/?name=7b1d266e22b62a29b74ff823675d381a

- 20 - IEC 60068-2-20:2021 RLV © IEC 2021

Annex A
(informative)

Example of apparatus for-accelerated steam
ageing conditioning process

Cooling water in /:] ~~

N ———

Cooling water out

Clamp to support flask

2 | capacity flask of
borosilicate glass

Beaker spout closes with
loose fitting roll of glass
fibre filter paper

Space for specimens:
height approx. 75 mm
diameter approx. 125 mm e

2 | capacity beaker of
E’v"_" oooo ooo / borosilicate glass
Specimen support ﬂ

(porcelain filteridisk - _—
raised on glass.rods) — - —

800 cm® deionised water

\

Antisbumping stones [ \
750 W hotplate with
temperature controller

 J )

IEC

NOTE Specimens should not be placed under the lowest portion of the cooling flask because of
dripping water.

Figure A.1 — Example of apparatus
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Annex B
(normative)

Specification for flux constituents

B.1 Colophony

Colour To WW grade or paler

Acid value (mg KOH/g colophony) 155 (minimum)

Softening point (ball and ring) 70 °C (minimum)

Flow point (Ubbelohde) 76 °C (minimum)

Ash 0,05 % (maximum)

Solubility A solution of the colophony i an equal part by

weight of 2-propanol (iseprepanel isopropyl alcohpl)
shall be clear, and -~after a week at rogm

temperature, there shalljbe no sign of a deposit.

B.2 2-propanol (iseprepanel isopropyl alcohol)

Purity Minimum 99{5 % 2-propanol (iseprepanel isopropyl
alcoholby4nxeight mass
Acidity as acetic acid Maximum 0,002 % by-weight mass

(other than carbon dioxide)

Non-volatile matter Maximum 2 mg per 100 ml

B.3 Ethyl alcohol

Purity Minimum 96,2 % ethanol (ethyl alcohol) by-weight
mass
Free acids Maximum 4 mg/I|

(other than:gcarbon dioxide)

alcohol o8 for-0,5-%-chloride-activation
Diths] e chlos 3¢

B.4 Flux composition

Non-activated and activated flux compositions are described in Table B.1.
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Table B.1 — Colophony based flux compositions

Constituent Composition by mass fraction
%
Non-activated Low activated High activated
Colophony 25+0,5 25+0,5 25+0,5
Diethylammonium hydrochloride (CAS No. 660-68-4) None 0,15 + 0,01 0,39 + 0,01
2-propanol (Isopropyl alcohol) (CAS No. 67-63-0) or 75+0,5 74,85+ 0,5 74,61+ 0,5
ethyl alcohol (CAS No. 64-17-5) as an alternative
Mass of chlorine of solids 2 0 0,2 0,5

@ | Expressed as free chlorine based on the colophony content.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-20: Tests —
Tests Ta and Th: Test methods for solderability

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEQ
tec]

and resistance to solaerlng heat of devices with Teads

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic-fields. To this end

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
Standardization (ISO) in accordance with conditions determined by agreemgént-between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are~miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat

any |[EC Publication and the corresponding natiomal*or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for
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 ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable fqr 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 pa
rights. IEC-shall not be held responsible for identifying any or all such patent rights.

hnology. It is an International Standard.

Eing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repgrts,

heir
vith
Eing

vith the IEC also participate in this preparation. IEC collaborates closely with<the International Organizatior] for

S.

nal

Consensus of opinion on the relevant subjects since each technical’ committee has representation from all

nal
IEC
any

ons

ransparently to the maximum extent possible in their national and regional publications. Any divergence between

ter.

ity
any

and
P or
land
IEC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

ent

60068-2-20 has been prepared by IEC technical committee 91: Electronics assempbly

This sixth edition cancels and replaces the fifth edition published in 2008. This sixth edition
constitutes a technical revision.

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

a) update of and clarification of pre-conditioning (former "aging") and its relation to natural

aging.
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Th

e text of this International Standard is based on the following documents:
Draft Report on voting
91/1701/FDIS 91/1711/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

Th

Th
ac
at

de

Al
be

Th

sta
the| specific document. At this date, the document will be

e language used for the development of this International Standard is Enalish.

is document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
gordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
gcribed in greater detail at www.iec.ch/standardsdev/publications.

st of all the parts in the IEC 60068 series, under the general title Environmental testing,
found on the IEC website.

tcommittee has decided that the contents of this document will femain unchanged until
ility date indicated on the IEC website under "http://webstorée.iec.ch” in the data related

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

in
ble
Bre

an

the
to



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://iecnorm.com/api/?name=7b1d266e22b62a29b74ff823675d381a

Thi

-6 - IEC 60068-2-20:2021 © IEC 2021

ENVIRONMENTAL TESTING -

Part 2-20: Tests -
Tests Ta and Th: Test methods for solderability
and resistance to soldering heat of devices with leads

Scope

thelmselves. Soldering tests for surface mounting devices (SMD) are described
IECG 60068-2-58.

Thi

s part of IEC 60068 outlines Tests Ta and Tb, applicable to devices with leads and leads

n

s document provides procedures for determining the solderability and resistance to solderfing

heat of devices in applications using solder alloys, which are eutectic or,near eutectic tin lg¢ad
(Ph), or lead-free alloys.

The procedures in this document include the solder bath methodand soldering iron method,

Th

me

tes
to

NO

IEC]

2

ts the applicable solder joint requirements of IEC 6d191-3 and IEC 61191-4. In additi

vhich it is exposed during soldering.

[E Information about wetting time and wetting force<can be obtained by test methods using a wetting bala
60068-2-69 (solder bath and solder globule methad) can be consulted.

Normative references

The following documents are refertéd to in the text in such a way that some or all of their cont
constitutes requirements of thiskdocument. For dated references, only the edition cited appli

Fo
am

undated references, the’ latest edition of the referenced document (including
endments) applies.

IEQ 60068-1, Environmental testing — Part 1: General and guidance

IE(

IE(

sta

60068-2-2%Environmental testing — Part 2-2: Tests — Test B: Dry heat

fe (Unsaturated pressurized vapour)

objective of this document is to ensure that component'lead or termination solderabllity

on,

I methods are provided to ensure that the component body can be resistant to the heat lpad

ce.

ent
S.

ny

60068=2-66, Environmental testing — Part 2: Test methods — Test Cx: Damp heat, steady

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 61191-3, Printed board assemblies — Part 3: Sectional specification — Requirements for
through-hole mount soldered assemblies

IEC 61191-4, Printed board assemblies — Part 4: Sectional specification — Requirements for
terminal soldered assemblies

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

colophony
natural resin obtained as the residue after removal of turpentine from the oleo-resin of the pine
tree, consisting mainly of abietic acid and related resin acids, the remainder being resin acid
esters

Notg 1 to entry: ”"Rosin" is a synonym for colophony, and is deprecated because of the common confusion.with|the
gengric term "resin".

3.

contact angle
in general, the angle enclosed between two planes, tangent to a liquid surfaceand a solid/liquid
intgrface at their intersection (see Figure 1); in particular, the contact angle of liquid soldef in
contact with a solid metal surface

Contact angle

.

Figure 1 — Diagram of contact angle

IEC

3.3
welting
formation of an adherent coating of solder on a surface

Notg 1 to entry: A‘'small contact angle is indicative of wetting.

3.4
noph-wetting
inarility to form an adherent coating of solder on a surface

Note 1 to entry: In this case the contact angle is greater than 90°.

3.5
de-wetting
retraction of molten solder on a solid area that it has initially wetted

Note 1 to entry: In some cases, an extremely thin film of solder may remain. As the solder retracts the contact angle
increases.

3.6

solderability

ability of the lead, termination or electrode of a component to be wetted by solder at the
temperature of the termination or electrode, which is assumed to be the lowest temperature in
the soldering process within the applicable temperature range of the solder alloy
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3.7
soldering time
time required for a defined surface area to be wetted under specific conditions

3.8

resistance to soldering heat

ability of the component to withstand the highest temperature stress in terms of temperature
gradient, peak temperature and duration of the soldering process, where the temperature of the
component body is within the applicable temperature range of the solder alloy

3.

lead-free solder
allgy that does not contain more than 0,1 % lead (Pb) by weight as its constituent and-is used
forljoining components to substrates or for coating surfaces

[SOURCE: IEC 60194-2:2017, 3.12.5, modified — The words "as its constituent" have bgen
added.]

4 | Test Ta: Solderability of wire and tag terminations

4.1 Objective and general description of the test
411 Test methods

Test Ta provides two different test methods to determine the solderability of areas on wire and
tagl terminations that are required to be wetted by solder during the assembly operation.

— [Method 1: solder bath;

— |Method 2: soldering iron.

The¢ test method to be used shall be indicated in the relevant specification. The solder bpth
method is the one which most closel{nsimulates the soldering procedures of flow soldering and
sinjilar soldering processes.

The¢ soldering iron method may be used in cases where Method 1 is impracticable.

If required by the relevant-specification, the test specimen shall be preconditioned according to
4.1].4. The followingsare'typical methods for preconditioning:

Type 1a: Twh steam

Type 1b: 4 h steam

Type 2: 10 days damp heat, steady state condition (40 + 2) °C; (93 £ 3) % RH (Test Cpb)
Typel3a: 4 h at 155 °C dry heat (Test Bb)

Type3b: +6tat-+55—2Cdryheat{TestBb):

Type 4: 4 h unsaturated pressurized vapour (Test Cx)

NOTE 1 In general, the acceleration for ageing prior to solderability testing is estimated by simulating the
degradation in storage environment. However, the steam ageing condition does not correspond with storage
conditions because the failure mode derived from steam ageing is clearly different from that derived from storage
conditions. Therefore, an accelerated correlation between steam ageing and natural ageing in storage condition is
impossible and steam ageing conditions such as type 1a and type 1b are inappropriate as accelerated ageing.

NOTE 2 For Ni/Au surface, Type 2 or Type 4 is appropriate as preconditioning.
4.1.2 Specimen preparation

The surface to be tested shall be in the "as received" condition and shall not be subsequently
touched by the fingers or otherwise contaminated.


https://iecnorm.com/api/?name=7b1d266e22b62a29b74ff823675d381a

IEC 60068-2-20:2021 © IEC 2021 -9-

The specimen shall not be cleaned prior to the application of a solderability test. If required by
the relevant specification, the specimen may be degreased by immersion in a neutral organic

sol

4.1

vent at room temperature.

.3 Initial measurements

The specimens shall be visually examined and, if required by the relevant specification,
electrically and mechanically checked.

4.1

4.1

.4 Preconditioning

.4.1 General

If preconditioning is required by the relevant specification, one of the following procedures may

be

atmospheric conditions for testing for not less than 2 h and not more than 24 h:

Te

adopted. At the end of the conditioning, the specimen shall be subjected to standprd

minations may be detached if the conditioning temperature is higher than the component's

makimum operating or storage temperature, or if the component .is" likely to degrade
cornsiderably at 100 °C in steam and thus affect the solderability in_a-manner which would hot

notimally occur in natural ageing.

4.1

.4.2 Type 1

The relevant specification shall indicate whether type 1a (4,h in steam) or type 1b (4 h in steam)

is t

veftical, with the area to be tested positioned 25 mm to 30 mm above the surface of boiling

dis
(e.

b be used. For these procedures the specimen is sdspended, preferably with the terminajion

illed water which is contained in a borosilicate glass or stainless steel vessel of suitable size

)., a 2 liter beaker). The termination shall be ‘at'least 10 mm from the walls of the vessel

Thé vessel shall be provided with a coverof similar material, consisting of one or more plajtes

wh
of
for

ch are capable of covering approximately seven-eighths of the opening. A suitable method
suspending the specimens shall be<devised; perforations or slots in the cover are permitfed
this purpose. The specimen holder shall be non-metallic.

The level of water shall be maintained by the addition of hot distilled water, added gradually in

sm

demnser may be used if desired. (See Figure A.1).

NO
and

4.1

Sp
Te

4.1

bl quantities, so that the 'water will continue to boil vigorously; alternatively a reflux cpn-

[E There are many problems for steam conditioning. For example, dew always condenses on the terminatjons
liquid water directly’drops onto specimens in some cases.

.4.3 Type 2

pcimens are subjected to 10 days damp heat, steady state, according to IEC 60068-2-78,
5t Cab: Damp heat, steady state.

4.4 Type 3

Specimens are subjected to 4 h (Type 3a) or 16 h (Type 3b) dry heat at 155 °C according to
IEC 60068-2-2, Test B: Dry heat.

The test specimens may be introduced into the chamber at any temperature from laboratory

am

4.1

bient to the specified temperature.

4.5 Type 4

Specimens are subjected to 4 h at 120 °C and 85 % RH according to IEC 60068-2-66, Test Cx:

Da

mp heat, steady state (unsaturated pressurized vapour).
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4.2 Method 1: Solder bath
4.2.1 General

This method provides a procedure for assessing the solderability of wires, tags, and termina-
tions of irregular form.

4.2.2 Description of the solder bath

The solder bath shall be of adequate dimensions to accommodate the specimens and contain

deflined by the relevant specification, the solder bath shall be not less than 40 mm in depth gnd
nofl less than 300 ml in volume. The bath shall contain solder as specified in Table 1.

NOTE 1 When the specimens are of a small size and heat capacity, a solder bath with dimensions less than
desfribed above can be appropriate.

NOTE 2 Clause A.2 of IEC 60068-2-69:2017 can be consulted as an example of the solder'bath correspondinp to
NOTE 1.

4.2.3 Flux

A dolophony based flux as described in Annex B shall be used- The flux shall be non-activated
(sefe Table B.1).

If Non-activated flux is inappropriate, the relevant specification may require the use of a low
actjvated flux (see Table B.1).

4.2.4 Procedure

The dross on the surface of the molten solder‘shall be removed with a piece of suitable thermally
resiistant material, immediately before each test, to ensure a clean and bright surface.

The termination to be tested shall be*immersed first in the flux (described in 4.2.3) at ambient
temperature, and excess flux shall-be eliminated either by draining off for a suitable time, orn by
usihg any other procedure likely-to produce a similar result. In case of dispute, drainage shall
be [carried out for (60 + 5) s.

NOTE It sometimes happen'that excessive remaining flux boil when coming into contact with the liquid solder jand
gas|bubbles stick to the(surface of terminations and prevent wetting of the termination in such areas.

The¢ terminationyis then immersed immediately in the solder bath in the direction of|its
longitudinal axis. The point of immersion of the termination shall be at a distance not less than
10 [nm from the walls of the bath.

The speed of immersion shall be determined at 25 mm/s or less. and the termination shall

distance above the solder prescribed in the relevant specification. The specimen shall then be
withdrawn at (25 + 2,5) mm/s.

For components having a high thermal capacity, an immersion time of (5,0 £ 0,5)sor (10 1) s
may be selected from Table 1.

If required by the relevant specification, a screen of thermally insulating material of
(1,5 £ 0,5) mm thickness with clearance holes appropriate to the size of the termination, may
be placed between the body of the component and solder.

Any flux residues shall be removed with 2-propanol (isopropyl alcohol) or ethanol (ethyl alcohol)
after testing.
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4.2

.5 Test conditions

The duration and temperature of immersion shall be selected from Table 1, unless otherwise
prescribed by the relevant specification.

Table 1 — Solderability, solder bath method: Test severities
(duration and temperature)

Severity
Alloy
composition (215 3) °C (235 3) °C (245 + 3) °C (250 3) °C
CERUSIE (o151 (2F0,2)5 (D055 CERSIE 3 F0.3)
SnPb X X X X
bn96,5Ag3Cu,5 X
S$n99,3Cu,7 X

Th

Sn
Sn
rer|

b alloy compositions are given for test reference purposes only.

Pb: The solder alloys consisting of a mass fraction of 37 % or 40 % Pb, and the remaindef of Sn may be us¢g
D6,5Ag3Cu,5: The solder alloys consisting of a mass fraction of 3,0 % to 4,0 % Ag«~045% to 1,0 % Cu, and t
hainder of Sn may be used;

he

SnP9,3Cu,7: The solder alloys consisting of a mass fraction of 0,45 % to 0,9 % CU“and the remainder of Sn maly be
used.

The basic lead-free solder alloys listed in this table represent compositions\that are currently preferred for leadifree
soldering processes. If solder alloys other than those listed here areused, it needs to be verified that the diven
seyerities are applicable.

NQTE 1 "X" denotes ‘applicable’.

NQTE 2 Annex B of IEC 61190-1-3:2017 can be consulted to identify alloy compositions.

4.2.6 Final measurements and requirements

The visual inspection shall be carried‘out under adequate light with a binocular microscopg of
malgnification in a range of 4x to 100x.

The¢ specimens shall be visUally examined and, if required by the relevant specificatipn,
eletrically and mechanicdlly*checked.

The dipped surface relevant for soldering shall be covered with solder coating with no mpre
thaln small amounts-of scattered imperfections such as pin-holes or un-wetted or de-wetted
argas. All leadstshall exhibit a continuous solder coating free from defects for a minimun] of
95 |% of the enitical area of any individual lead. For solder alloys containing lead (Pb), solder
shall be smopth and bright.

4.3 {Method 2: Soldering iron at 350 °C

4.3.1 General

This method provides a procedure for assessing the solderability of terminations in cases where
the solder bath method is impracticable. It applies to lead containing and lead-free solder alloys.

4.3

.2 Description of soldering iron

To keep the tip temperature during test within the specified limits, usage of a temperature
controlled soldering iron is recommended.
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Size A

Tip temperature: (350 + 10) °C
Tip diameter: 8 mm
Exposed length: 32 mm reduced to a wedge shape over a length of approximately 10 mm.

Size B
Tip temperature: (350 = 10) °C

Tip diameter: 3 mm
Exposed length: 12 mm reduced to a wedge shape over a length of approximately 5 nlm.

The tip shall be made of copper, preferably plated with iron, or of an erosion-resistant copper
allgy, in accordance with usual practice, and tinned on the surface in contact with the fest
termination.

4.3.3 Solder and flux

A dored solder wire shall be used comprising of solder as specified ¢n‘Table 1, with a corg or
cores containing 2,5 % to 3,5 % colophony as specified in Clause-B.1. A visual check shalllbe
magde during the test for the presence of flux.

4.3.4 Procedure

Ac¢ording to the type of component, a soldering iron with a tip of either Size A or Size B shall
be used as required in the relevant specification.

The nominal diameter of the cored solder wire to.be used with Size A soldering iron tip is 1,2 mm
and 0,8 mm with Size B soldering iron tip.

The¢ termination shall be positioned horizontally so that the soldering iron can be applied to the
tesf surface as shown in Figure 2.

If mechanical support for the terminations is required while performing this test, such support
shgll be of thermally insulating“material.

Solder wire: sufficient
to cover test area

Soldering iron bit

Component
body. Termination

IEC
Figure 2 — Position of soldering iron

When testing heat-sensitive components, the relevant specification shall specify the distance
of the test area from the component body, or it shall specify the use of a specific heat sink.

The relevant specification may specify different conditions where the geometry of the termina-
tions renders the above procedure impracticable.
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Surplus solder that has remained on the test surface of the iron from a previous test shall be
removed prior to the test.

The iron and the solder shall, unless otherwise specified, be applied to the termination for 2 s
to 3 s at the position stated in the relevant specification. During this period of time, the iron
shall be kept stationary.

If the relevant specification requires that several terminations of the component shall be tested,
an interval in the order of 5 s to 10 s shall be observed between the applications to the different
terminations of the component, to avoid overheating.

An
wit

4.3.

Th

mal

flux residue shall be removed from the terminations with 2-propanol (isopropyl alcehol
h ethanol (ethyl alcohol) after each test.

5 Final measurements and requirements

nification in a range of 4x to 100x.

or

p visual inspection shall be carried out under adequate light with a binocular microscopg of

The¢ specimens shall be visually examined and, if required by the-relevant specification, elec-

tri

The solder shall have wetted the test area and there shall bevho droplets.

4,

Ily and mechanically checked.

Information to be given in the relevant specification

en this test is included in the relevant specification, the following details shall be given|as

far|as they are applicable.
Subclause
a) |[Whether degreasing is required 4.1.2
b) |Initial measurements 4.1.3
c) |Preconditioning method (ifrequired) 4.1.4
d) | Test method 42o0r43
e) |[Whether activated flux.shall be used 4.2.3
f) [Immersion depth;,temperature and duration 424,425
g) |[Whether a thermal screen is to be used 4.2.4
h) |Size of saldering iron tip (A or B) 4.3.2
i) |Distance-of test area from component body or use of a heat sink 4.3.4
j) |Different test conditions, if required by geometry of termination 4.3.4
k) Position of the enlr{nring ron 4 34
I) Application time of soldering iron, if not2sto 3 s 4.3.4
m) Number of terminations to be tested 4.3.4
n) Final measurements and requirements 4.2.6,4.3.5
o) Type of solder alloy Table 1, 4.3.3
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Test Th: Resistance to soldering heat

Objective and general description of the test

A1 Test methods

Test Tb provides two different methods to determine the ability of a specimen to withstand the
heating stresses produced by soldering.

Method 1: solder bath;

Method £. soldering iron.

Method 1 is identical to Test Ta, Method 1, but with different immersion times and temperatures.

Method 2 is identical to Test Ta, Method 2, but with the iron applied to the test surface for 10 s.

5.1
Th

electrically and mechanically checked.

5.
5.

As|required in 4.2.2.
The¢ bath shall contain solder as specified in Table 2.

5.20.2 Flux

.2 Initial measurements

specimens shall be visually examined and, if required by the)relevant specificatipn,

Method 1: Solder bath

.1 Description of the solder bath

A dolophony based flux as described inAnnex B shall be used. The flux shall be high activated

(s

prgvious 72 h period.

Table B.1).

en the test forms part of altest sequence and is applied prior to a humidity test, a npn-
vated flux (see Table B.1)shall be used. In this case, the test shall be made on specimgns
en from a lot that has satisfactorily passed the solderability Test Ta, Method 1, within fthe

the test resistance to soldering heat, highly activated flux is required to simulate the wqgrst

cage of heat transfer into the component body (highest wetting speed). But, if the intent ig to
suljject the téstspecimen, after the ‘resistance to soldering heat’ test, to a humidity environmgnt
the| highly\activated flux may lead to corrosion effects. To avoid such unintended effectg or

res-invthis scenario, it is permitted to use non-activated flux for the "resistance to solderfing

at"test, prowded sufﬂment wettability of the specimen is proven ThIS could be achleved for

the

solderablllty test Under that condition, a comparable wetting speed can be assumed

5.2.3 Procedure

The dross on the surface of the molten solder shall be removed with a piece of suitable thermally
resistant material, immediately before each test, to ensure a clean and bright surface.

The termination to be tested shall be immersed first in the flux described in 5.2.2 at ambient
temperature, and then in the solder bath, in the direction of its longitudinal axis. The point of
immersion of the termination shall be at a distance not less than 10 mm from the walls of the
bath.
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Immersion of the termination to within 2,0 mm to 2,5 mm from the component body or seating
plane, unless otherwise specified in the relevant specification, shall be completed in a time not
exceeding 1 s.

The termination shall remain immersed to the specified depth for one of the durations given in
Table 2, or as required in the relevant specification.

Any flux residues shall be removed from the terminations with 2-propanol (isopropyl alcohol) or
with ethanol (ethyl alcohol) after each test.

5.2.4 Test conditions

The¢ duration and temperature of immersion shall be selected from Table 2, unless oatherwlise
required by the relevant specification.

Table 2 — Resistance to soldering heat, solder bath method:
Test severities (duration and temperature)

Severity
Alloy
composition (235 3) °C (260 £ 3) °C
(10x1)s (5+0,5) s (10x1)s
SnPb X XPb XC
Lead-free alloy 2 xP Xe

"X|' denotes "applicable".

Cgrtain soldering methods may require higher severity of (270 + 3) °C for (5 = 0,5) s or the more severe conditipn
of[(10 £ 1) s. Such conditions should be provided by the\relevant specification as agreed between the tradipg
partners.

C4qre should be taken, that heat / moisture sensitive devices are handled according to the instructions of the
supplier.

a2 | Any alloys may be used, provided they.are completely liquid at the required temperature.

b | The shorter immersion time of 5 s i$'mainly intended for heat-sensitive components to be mounted on printed
circuits. A warning should be given-to the user that such components should be soldered to the printed circpit
board in less than 4 s.

¢ | This test severity is also used for the de-wetting test. As an optional test condition (260 + 5) °C for (30 £ 3) s
may also be used.

Unl|ess otherwiserequired in the relevant specification, a screen of thermally insulating material
of {1,5 £ 0,5)«mm thickness, with clearance holes appropriate to the size of the terminatipn,
shgll be ptaced between the body of the component and the molten solder.

WhHhen<dhe relevant specification requires the use of a heat sink during this test, it shall give [full
detaitsof thesizeandtype of Teat SimKto be used,; whichr shoutd be retatedto the methodused
for production soldering.

5.2.5 De-wetting

The relevant specification shall prescribe whether this test is required.

A total immersion of 10 s is required because de-wetting can occur slowly; this immersion shall
be divided into two periods of 5 s each in order that any rapid de-wetting is not masked by any
subsequent re-wetting.
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Method 2: Soldering iron
A1 Description of soldering iron

required in 4.3.2.

The relevant specification shall state whether iron tip A or iron tip B is to be used.

as

5.3.2 Solder and flux

As FeguireeHa4-3-3-

5.3.3 Procedure

As|required in 4.3.4 (Method 2, with the soldering iron of Test Ta), but with the iron applieq to
the| test surface of the termination for one of the following temperatures and ;durations,
prescribed in the relevant specification.

Temmperature: 350 °C or 370 °C

Du

If t

In
he
in
wh
sol

Fo
are

ration: (5x1)sor(10£1)s

e relevant specification does not indicate the duration, 10 s shall apply.

esting certain types of electromechanical and other heat*Sensitive components, prolonged

t stress can provoke non-repairable defects. The usual'soldering times used in practice
he range of 1 s to 2 s; this and the heat sensitivity»6f the component should be conside
bn selecting the test duration. Additional precautions (e.g. automatic switching off of the h
rce) may be necessary.

are
red
eat

heat-sensitive components, the relevantSpecification shall specify the distance of the fest

a from the component body, or shall specify the use of a specific heat sink.

If the relevant specification requires-that several terminations of the component shall be test

an

nterval in the order of 5 s to 10(s shall be observed between the applications to the differ|

terminations of the component\to avoid overheating.

An
wit

flux residues shall be removed from the terminations with 2-propanol (isopropyl alcohol
n ethanol (ethyl alcohol) after each test.

5.4 Recovery

ed,
ent

or

The¢ specimen shall remain under standard atmospheric conditions for testing as prescribed in

IEC

NO

6006821 for a period of 30 min, or until thermally stabilized.

pro

[ES‘FEor certain components, such as some semiconductors and capacitors, it can happen that the electrlical

erties r\nly stahilize some hours after heat :fnhilify isreached

5.5

Final measurements and requirements

The visual inspection shall be carried out under adequate light with a binocular microscope of
magnification in a range of 4x to 100x. The specimens shall be visually examined and, if

req

5.6

uired by the relevant specification, electrically and mechanically checked.

De-wetting (if required)

The criteria for wetting described in 4.2.6 shall also apply.

If d

e-wetting or un-wetted areas occur, this should be noted.
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5.7 Information to be given in the relevant specification

When this test is included in the relevant specification, the following details shall be given as
far as they are applicable:

Subclause

a) Initial measurements 5.1.2

b) Test method to be applied 5.2;5.3

c) Immersion depth, if different from 2.0 mm to 2.5 mm from the 523
component

d) | Test severity 5.2.4

e) [ Whether a thermal screen is to be used or not, and details of a heat 52.4
sink, if required

f) | Whether de-wetting test applies 5.2.5

g) | Size (A or B) of soldering iron tip 5.3.1

h) | Distance of the test area from the component body or use of.a 5.3.3
specific heat sink

i) [ Number of terminations to be tested 5.3.3

j) | Temperature and duration of the soldering iron test 5.3.3

k) | Type of solder alloy in case de-wetting is tested Table 2, 5.3.2

[) | Final measurements and requirements 5.5,5.6
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Annex A
(informative)

Example of apparatus for steam conditioning process

Cooling water in R
\/{\

\_Iﬁ\_J

N
Cooling water out

Clamp to support flask

2 | capagity flask of
borostlicate glass

Beaker spout closes with
loose fitting roll of glass
fibre filter paper

Space for specimens:
height approx. 75 mm
diameter approx. 125 mm e

\

2 | capacity beaker of
EJF oooo ooo borosilicate glass
Specimen support ﬂ

(porcelain filter disk - _—
raised on glassrods) — - —

800 cm® deionised water

\

Anti-bumping stones [

|/

750 W hotplate with
temperature controller

/

Specimens should not be placed under the lowest portion of the cooling flask because of
dripping water.

/

 J )

IEC

Figure A.1 — Example of apparatus
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Annex B
(normative)

Specification for flux constituents

B.1 Colophony

Colour To WW grade or paler

Acid value (mg KOH/g colophony) 155 (minimum)

Softening point (ball and ring) 70 °C (minimum)

Flow point (Ubbelohde) 76 °C (minimum)

Ash 0,05 % (maximum)

Solubility A solution of the colophony ,inv an equal part

weight of 2-propanol (isopropyl alcohol) shall
clear, and after a week at room temperature, the
shall be no sign of a deposit.

B.2 2-propanol (isopropyl alcohol)

Purity Minimum 99,5 % 2-propanol (isopropyl alcohol)
mass
Acidity as acetic acid Maximum 0,002 % by mass

(other than carbon dioxide)

Non-volatile matter Maximum 2 mg per 100 ml

B.3 Ethyl alcohol

Purity Minimum 96,2 % ethanol (ethyl alcohol) by mass

Free acids Maximum 4 mg/I|
(other thah-carbon dioxide)

by
be

B.4 - Flux composition

Non-activated and activated flux compositions are described in Table B.1.
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Table B.1 — Colophony based flux compositions

Constituent Composition by mass fraction
%
Non-activated Low activated High activated
Colophony 25+0,5 25+0,5 25+0,5
Diethylammonium hydrochloride (CAS No. 660-68-4) | None 0,15 £ 0,01 0,39 £ 0,01
2-propanol (Isopropyl alcohol) (CAS No. 67-63-0) or 75+0,5 74,85+ 0,5 74,61 £ 0,5
ethyl alcohol (CAS No. 64-17-5) as an alternative
Mass of chlorine of solids @ 0 0,2 0,5

a8 | Expressed as free chlorine based on the colophony content.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS D’ENVIRONNEMENT -

Partie 2-20: Essais —
Essais Ta et Tb: Méthodes d'essai de la brasabilité

detaTesist tacha et tes—d Gifs—rt I
AVANT-PROPOS

He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IECa pour obje
favoriser la coopération internationale pour toutes les questions de normalisation dans-les domaines
‘électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationg
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiéeya’des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut(/participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec\|I'\EC, participent également
ravaux. L’'IEC collabore étroitement avec I'Organisation Internationale .de JNormalisation (ISO), selon
Conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesur
possible, un accord international sur les sujets étudiés, étant donné gue tes Comités nationaux de I'lEC intéred
sont représentés dans chaque comité d’études.

| es Publications de 'lEC se présentent sous la forme de_reCommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous Jles _gfforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg
'‘éventuelle mauvaise utilisation ou interprétation qui ennest faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'l[EC s'engagent, dans tout|
mesure possible, a appliquer de fagon transparentéles Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutés: Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

conformité de I'lEC. L’'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivent s‘assurer qu'ils sont en possession de la derniére édition de cette publication.

A\ucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de Il
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
hature que ce soit,/directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper]
Hécoulant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute autre Publication de Il
pu au crédit qui-lui est accordé.

| 'attention—est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
Féférencées’/est obligatoire pour une application correcte de la présente publication.

| ’attentjon est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'g
He'droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compTée
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brevets et de ne pas avoir signalé leur existence
t S

La Norme internationale IEC 60068-2-20 a été établie par le comité d’études 91 de I'lEC:
Techniques d'assemblage des composants électroniques.

Cette sixiéme édition annule et remplace la cinquieme édition parue en 2008. Cette sixieme
édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

mise a jour et clarification du préconditionnement (auparavant "vieillissement") et sa
relation au vieillissement naturel.


https://iecnorm.com/api/?name=7b1d266e22b62a29b74ff823675d381a

IEC 60068-2-20:2021 © |IEC 2021 - 25—

Le

texte de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
91/1701/FDIS 91/1711/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

La

Le
cof
I’ad
paf

Un
d’e

Le
sta
rel

lanatae-utilisde-nour 'dlahaoration de la nrédsente Naorme-internationale-ast 'analais
SHRgHe-tHH p-otH—-8+ab-oaHoR—a8—+a—pH He—+~eHRe+HteHaHeRaH RGeS

présent document a été rédigé selon les Directives ISO/IEC, Partie 2 et)élab
formément aux directives ISO/IEC, Partie 1 et Supplément IEC, qui sont dispohible
resse www.iec.ch/members_experts/refdocs. Les principaux types de documents élabo

b liste de toutes les parties de la série IEC 60068, publiées sous lg) titre général Esg
hvironnement, peut étre consultée sur le site web de I'lEC.

comité a décidé que le contenu du present document ne sera pas modifié avant la date
tives au document recherché. A cette date, le document/séra

reconduit,

supprime,

remplacé par une édition révisée, ou

amendé.

I'lEC sont décrits de maniére détaillée a 'adresse www.iec.ch/standardsdev/publications.

Dré

rés

[

ais

de

ilit¢ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donnges



http://www.iec.ch/members_experts/refdocs
https://iecnorm.com/api/?name=7b1d266e22b62a29b74ff823675d381a

- 26 - IEC 60068-2-20:2021 © |IEC 2021

ESSAIS D’ENVIRONNEMENT -

Partie 2-20: Essais —
Essais Ta et Tb: Méthodes d'essai de la brasabilité
a

et de la résistance a la chaleur de brasage des dispositifs a broches

La
bra
suf

Le
cha

qui
bra

Les
ab

Le

Domaine d'application

ches et aux broches elles-mémes. Les essais de brasage des composants pour montage
face (CMS) sont décrits dans I'l[EC 60068-2-58.

leur de brasage des dispositifs dans les applications qui utilisent des“alliages de brasy
sont soit des brasures étain plomb (Pb) eutectique ou quasi eutedtique, soit des alliages|
sure sans plomb.

procédures du présent document incluent les méthodes/dites de bain de brasage et de
raser.

but du présent document est d’assurer que les broches des composants ou la brasabilité

leu

I''EC 61191-3 et de I'lEC 61191-4. De plus, dessméthodes d’essai sont fournies pour assu

qu
le

NO
d’eg
bra

2

Leg
de
I’'éq
réf

IEQ

IE(

s bornes sont en mesure de satisfaire aux exigences applicables aux joints de brasures

le corps du composant peut résister a la charge calorifique a laquelle il est exposé pend
rasage.

[E Des informations concernant le temps-et la force de mouillage peuvent étre obtenues par des méthg
sai qui emploient une balance de mouillage. L’IEC 60068-2-69 (bain de brasage et méthode de goutteletts
ure) peut étre consultée.

Références normatives

documents suivants_sont cités dans le texte de sorte qu’ils constituent, pour tout ou pa
leur contenu, des\exigences du présent document. Pour les références datées, se
ition citée s’applique. Pour les références non datées, la derniére édition du document
erence s'applique (y compris les éventuels amendements).

600681/ Essais d'environnement — Partie 1: Généralités et lignes directrices

60068-2-2, Essais d'environnement — Partie 2-2: Essais — Essai B: Chaleur seche

présente partie de I'lEC 60068 décrit les essais Ta et Tb qui s’appliquent aux dispositifs a

en

présent document fournit des procédures pour déterminer la brasabilité et’la résistance a la

re,
de

fer

de
de
rer
ant

des
de

rtie
ule
de

IEC 60068-2-66, Essais d'environnement — Partie 2: Méthodes d'essai — Essai Cx: Essai
continu de chaleur humide (vapeur pressurisée non saturée)

IEC 60068-2-78, Essais d'environnement — Partie 2-78: Essais — Essai Cab: Chaleur humide,
essai continu

IEC 61191-3, Ensembles de cartes imprimées — Partie 3: Spécification intermédiaire —
Exigences relatives a I'assemblage par brasage de trous traversants

IEC 61191-4, Printed board assemblies — Part 4: Sectional specification — Requirements for
terminal soldered assemblies (disponible en anglais seulement)
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3

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/
ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
co

tér
ét
Not

con

3.2

angle de contact

en
sol

enfre la brasure liquide et une surface métallique solide

3.3
mo
for

Not

ré}ne naturelle obtenue comme résidu des huiles résineuses du pin, aprés distillation dg

ophane

benthine, et constituée principalement d’acide abiétique et d’acides résiniques, le re
nt des esters d'acides terpéniques

e 1 a l'article: En anglais, le terme "rosin" est un synonyme de "colophony", et est.déconseillé du fait dqg
usion courante avec le terme générique "resin".

général, angle formé par deux plans, I'un tangent a la surfaee du liquide, I'autre a I'interf
de/liquide, en un point de leur intersection (voir Figure 4),-en particulier, angle de con

Angle de.Contact

72

IEC

Figure 1 — Schéma de I’angle de contact

uillage
mation.d’'un revétement adhérent de brasure sur une surface

e 1 a |'article: Un angle de contact faible est indicatif du mouillage.

la
ste

sa

ce
ct

3.4

non-mouillage
incapacité de former un revétement adhérent de brasure sur une surface

Note 1 a I'article: Dans ce cas, I’'angle de contact est supérieur a 90°.

3.5

démouillage
retrait de la brasure fondue d’une surface solide, initialement mouillée

Note 1 a l'article: Dans certains cas, un film extrémement mince de brasure peut subsister. Comme la brasure se
retire, 'angle de contact augmente.
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3.6

brasabilité

aptitude de la broche, de la borne ou de I'électrode d'un composant a étre mouillées par
brasure a la température de la borne ou de I'électrode, qui est réputée étre la température
plus basse du procédé de brasage dans la plage de températures applicable de I'alliage
brasure

3.7
temps de brasage
temps nécessaire pour une surface définie a étre mouillée dans des conditions spécifiques

régistance a la chaleur de brasage
apfitude d’un composant a résister a la contrainte de température la plus forte en matiere
grddient de température, de température de créte et de durée du procédé de brasage, lorsq

brasure sans plomb

21

la
la
de

de
ue
de

allipge ne contenant pas plus de 0,1 % de plomb (Pb) en masse;comme constituant et qui fest

utilisé pour relier les composants aux substrats ou pour revétirles surfaces

[SOURCE: IEC 60194-2:2017, 3.12.5, disponible en anglais seulement.]

4 | Essai Ta: Brasabilité des sorties par fils’ou par cosses

4.1 Objectif et description générale de [ essai
4.1.1 Méthodes d’essai

L’essai Ta prévoit deux méthodes d'essai différentes pour déterminer la brasabilité des Zotll‘
sull les sorties par fils et par cosses qui doivent étre mouillées par la brasure pendant 'opérafj
d’apsemblage.

— |Méthode 1: bain de brasage.
— |Méthode 2: fer a braser.
Laméthode d’essai a“utiliser doit étre indiquée dans la spécification applicable. La méthode

bain de brasage\est la méthode qui simule le mieux les procédés de brasage du brasage 3
vague et les procédés de brasage analogues.

La méthode du fer a braser peut étre utilisée dans les cas ou la méthode 1 n’est pas réalisal

PR A A

S' Aaif EH L bl 1 H LA 4 a2 HEP~ | A PN H A [l
| r&x OPCUMUAatiUTT appPTITUauTC T TATYC, T o pPTUU Vo TIC U TS Sar Vo Tt o pTroouTmuTtumTC TS TTOUTT T

Les méthodes suivantes sont des méthodes types de préconditionnement:

Type 1a: 1 h dans la vapeur d’eau bouillante

Type 1b: 4 h dans la vapeur d’eau bouillante

Type 2: 10 jours en condition d’essai continu de chaleur humide (40 + 2) °C; (93 + 3)
d’humidité relative (HR) (Essai Cab)

Type 3a: chaleur seche de 155 °C pendant 4 h (Essai Bb)

Type 3b: chaleur séche de 155 °C pendant 16 h (Essai Bb)

Type 4: 4 h a la vapeur pressurisée non saturée (Essai Cx)

es

ion

du
la

le.

4.

%
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NOTE 1 En regle générale, I’'accélération du vieillissement avant les essais de brasabilité est estimée en simulant
la dégradation dans I’environnement de stockage. Toutefois, la condition de vieillissement a la vapeur d’eau
bouillante ne correspond pas aux conditions de stockage, car le mode d’échec provenant du vieillissement a la
vapeur d’eau bouillante est nettement différent de celui provenant des conditions de stockage. Ainsi, une corrélation
accélérée entre le vieillissement a la vapeur d’eau bouillante et le vieillissement naturel dans les conditions de
stockage est impossible et les conditions de vieillissement a la vapeur d’eau bouillante telles que dans le Type 1a
et le Type 1b ne conviennent pas pour un vieillissement accéléré.

NOTE 2 Pour une surface Ni/Au, le Type 2 ou le Type 4 est une méthode de préconditionnement adéquate.

4.1.2 Préparation de I'éprouvette

La St - A i i CatS 6
postérieurement avec les doigts ou contaminée de toute autre maniére.

L’éprouvette ne doit pas étre nettoyée avant I'exécution de I'essai de brasabilité. Si la
specification applicable I'exige, I’'éprouvette peut étre dégraissée par immersion dans|un
solyant organique neutre a température ambiante.

4.1.3 Mesurages initiaux

Si |a spécification applicable I'exige, les éprouvettes doivent étre examinées visuellement et
soymises aux vérifications électriques et mécaniques.

4.1.4 Préconditionnement
4.1.4.1 Généralités

Si Ja spécification applicable exige d’effectuer unjpreconditionnement, I'une des méthoIes
suijantes peut étre adoptée. A la fin du conditionhement, I’éprouvette doit étre soumise @aux
conditions atmosphériques normalisées pour lesyessais pendant une durée comprise entre R h
et 24 h.

Leg bornes peuvent se détacher si lasftempérature de conditionnement est supérieure § la
ter'{pérature maximale de fonctionnemént ou de stockage du composant, ou si le compospnt

risque d'étre gravement endommagé a 100 °C dans la vapeur d’eau bouillante, ce qui peut
aff¢cter la brasabilité d’'une maniere qui ne se produit normalement pas en vieillissement natyrel.

4.1.4.2 Type 1

La |spécification applicable doit indiquer si le Type 1a (1 h dans la vapeur d'eau bouillante)|lou
le Type 1b (4 h dans la vapeur d'eau bouillante) doit étre appliqué. Pour ces procédures,
I’éprouvette estsuspendue, de préférence avec ses bornes en position verticale, de fagon que
la Zone a soumetire aux essais soit située entre 25 mm et 30 mm au-dessus la surface de I'¢au
distillée enébullition, contenue dans un récipient en verre borosilicate ou en acier inoxydaple
de [dimensions appropriées (par exemple, un bécher de 2 litres). Les bornes doivent se troujer
a au moins 10 mm des parois du récipient.

Le récipient doit comporter un couvercle d’'un matériau similaire, formé d'une ou de plusieurs
plaques capables de couvrir approximativement les sept huitiéemes de 'ouverture. Un systéme
qui permet de suspendre les éprouvettes doit étre réalisé; a cet effet, des perforations ou des
fentes dans le couvercle sont admises. Le porte-éprouvette ne doit pas étre en métal.

Le niveau de I'eau doit étre maintenu en ajoutant de I'eau chaude distillée, de fagon progressive
et en petites quantités, de telle sorte que I'eau ne cesse de bouillir vigoureusement. En variante,
un condenseur a reflux peut étre utilisé, si souhaité. (Voir Figure A.1).

NOTE Le conditionnement a la vapeur d'eau bouillante pose de nombreux problémes. Par exemple, de la rosée se
condense toujours sur les bornes et, dans certains cas, de I'eau liquide coule directement sur les éprouvettes.
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4143 Type 2

Les éprouvettes sont soumises pendant 10 jours a I'essai continu de chaleur humide,
conformément a I'lEC 60068-2-78, Essai Cab: Chaleur humide, essai continu.

4.1.4.4 Type 3

Les éprouvettes sont soumises pendant 4 h (Type 3a) ou 16 h (Type 3b) a une chaleur séche
de 155 °C, conformément a I'lEC 60068-2-2, Essai B: Chaleur séche.

Leg éprouveiltes dessai peuvent éire infroduiies dans Ta chambre a une température
quelconque depuis la température ambiante du laboratoire jusqu’a la température spécifiée

4.1.4.5 Type 4

Leg éprouvettes sont soumises pendant 4 h a 120 °C et a une HR de 85 %, conformémer|t a
I'IEIC 60068-2-66, Essai Cx: Essai continu de chaleur humide (vapeur pressurisée non saturée).

4.2 Méthode 1: Bain de brasage
4.21 Généralités

Cefte méthode fournit une procédure pour évaluer la brasabilité des fils, des cosses et des
bofqnes de forme irréguliére.

4.2.2 Description du bain de brasage

Le |bain de brasage doit étre aux dimensions adéquates afin d’accueillir les éprouvettes et|de
contenir suffisamment de brasure pour maintenir la température de la brasure pendant |les
esgais, et afin d’empécher le dépassement des niveaux de contamination applicables au type
de |brasure utilisé pour I'essai. Sauf si laxspécification applicable le définit autrement, le bjin
de |brasage doit avoir une profondeur d'au moins 40 mm et un volume d’au moins 300 ml.|Le
bain doit contenir de la brasure telle g¢/indiquée dans le Tableau 1.

NOTE 1 Lorsque les éprouvettes sont de petite taille et d'une faible capacité calorifique, un bain de brasage |[aux
dimensions inférieures a celles décrites ci-dessus peut étre approprié.

NOTE 2 L’Article A.2 de I'lEC 60068-2-69:2017 peut étre consulté pour trouver un exemple de bain de brasage
corifespondant a la NOTE 1.

4.2.3 Flux

Un|flux a basexde colophane tel que décrit a ’Annexe B doit étre utilisé. Le flux doit étre non
actjvé (voirTableau B.1).

Si pn_flux non activé ne convient pas, la spécification applicable peut exiger I'utilisation d'un

flux faiblement activé (voir Tableau B.1).

4.2.4 Mode opératoire

Les scories présentes a la surface de la brasure fondue doivent étre 6tées a I’'aide d’un matériau
thermiquement résistant, juste avant chaque essai, afin d’assurer une surface propre et brillante.

La borne a soumettre aux essais doit étre en premier lieu plongée dans le flux décrit en 4.2.3,
a température ambiante, et I'excés de flux doit étre éliminé soit par un égouttage d’'une durée
appropriée soit par tout autre moyen pouvant conduire a des résultats similaires. En cas de
contestation, il faut procéder a I'’égouttage pendant (60 + 5) s.

NOTE L’excés de flux restant peut bouillir lorsqu'il entre en contact avec la brasure liquide. Des bulles de gaz
peuvent se coller a la surface des bornes et empécher le mouillage de la borne dans de telles zones.
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