IEC 60068-2-58

Edition 4.1 2017-07
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

colour
inside

Environmental testing —

Part 2-58: Tests — Test Td: Test methods for solderability, resistance to
dissolution of metallization and to soldering heat of surface mounting devices
(SMD)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 19.040; 31.190 ISBN 978-2-8322-4676-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



IEC 60068-2-58:2015-03+AMD1:2017-07 CSV(en)

IEC 60068-2-58

Edition 4.1 2017-07
CONSOLIDATED VERSION

REDLINE VERSION

colour
inside

Environmental testing —

Part 2-58: Tests — Test Td: Test methods for solderability, resistance to
dissolution of metallization and to soldering heat of surface mounting devices
(SMD)




-2- IEC 60068-2-58:2015+AMD1:2017 CSV

© IEC 2017

CONTENTS
L@ T T @ T I P 5
s oo ] o[ PP PPUPPRPTN 7
2 NOIMALIVE FEIEIENCES . e ea e 7
3 Terms and definitioNS ... 8
4  Grouping of soldering processes and related test severities ........cocovvviiii i 9
I YT g =T LU T o]0 =] oL PPN 10
5.1 Solder bath ... 10
5.2 REfIOW EQUIPIMENT o e e 10
6 Test Tdq: Solderability of terminations....................... 11
6.1 Object and general description of the test .......coviiiiiiii e 11
6.2 Y oL=Tod 1 T=T 0 I 01 =] o - = U f [0 o 1S 11
6.3 ACCEIEIAtEA AQEING .. enitete e e 11
6.4 INItiAl MEASUIEIMENTS .oe it et et et e e ea e eas 11
6.5 Method 1: Solder Dath ... 11
6.5.1 SOldEr DAth .o 11
6.5.2 SOIAEr @nd FIUX coueenii e 11
6.5.3 Test procedure and CONAItIONS .......oouiiniiiiii e 12
6.6 MEthOd 2: REFIOW ...oeiei e 14
6.6.1 RefloW @QUIPMENT ... . e 14
6.6.2 SOl PASTE .enitiii i 14
6.6.3 T Ot SUD S AL S et 14
6.6.4 LICE A o] o 1o =T IU ] TP 14
6.6.5 Reflow temperature profile for Test Tdq .......ooooviiiiiiiiii 15
6.6.6 B IN= 1S A oo [ 11 4T o T PPN 16
7  Test Tdy: Resistance to soldering heat..................... 16
7.1 Object and general description of the test ... 16
7.2 Y oL=Tod 14 T=T 0 I o1 (=] o - = L f (o o S 16
7.3 PreCONdItiONING . ..o 16
7.4 INItiAl MEASUIEIMENTS .oe it e e e et et et e e e ea e eas 16
7.5 Method 1: Solder Dath ... 17
7.5.1 Solder Dath .. ... 17
7.5.2 SOIAEr @Nd FIUX coueeii e 17
7.5.3 Test procedure and CONAItIONS .......oouiiniiiii e 17
7.6 MEthOd 2: REFIOW ..cuiie i e 19
7.6.1 RefloOW @QUIPMENT ... o 19
7.6.2 SOl PASTE .enitiii i 19
7.6.3 TSt SUD S IALES ettt 19
7.6.4 Test procedure and CONAItIONS .......oouiiniiiiii e 19
8 Test Td3: Dewetting and resistance to dissolution of metallization...................ccccceee. 21
8.1 Object and general description of the test ... 21
8.2 SPECIMEN PrEPATALION c.ueee ettt ea e ae e 21
8.3 INItiAl MEASUIEIMENTS .ce it e e et et et et et e ea e eaes 22
8.4 Method 1: Solder Dath ... 22
8.4.1 SOldEr DAth ..o 22

8.4.2 Yo Lo L= =Y Lo I U T 22



IEC 60068-2-58:2015+AMD1:2017 CSV -3-

© IEC 2017
8.4.3 Test procedure and CONAItIONS .......oouiiiiiiii e 22
8.5 MEthod 2: REFIOW ....uuiii e 22
8.5.1 ReflOW EQUIPMENT ... ot 22
8.5.2 5] o L=Tod [ 4= o PP 22
8.5.3 SOl PASTE ettt 22
8.5.4 U e e 22
8.5.5 REFIOW Profile .onee e 22
8.5.6 Placement of the SPeCIMeN ... 23
8.5.7 Application of the reflow profile..... ... 23
8.5.8 EVAIUALION .ootee e 23
O FINAl MEASUIEIMENTS ..ttt e e et ettt et et et e e ea e enaeanas 23
9.1 FIUX FEMOVAL ..ot et e 23
9.2 RECOVEIY CONAITIONS ... it e e e 23
9.3 EVAIUBLION ..ot 23
9.3.1 LAV =41 o o PPN 23
9.3.2 LN €1 o 24
9.3.3 Resistance to soldering heat...... ... 25
9.3.4 Resistance to dissolution of metallization.............cooooii . 25
10 Information to be given in the relevant specification..........c.cccooiiiiiiiniii i, 25
O R =T o 1= - | PP 25
10.2  SOIAIabITY e e 25
10.3 Resistance to soldering heat, dewetting and resistance to dissolution of
METAIIIZATION .. e 26
Annex A (normative) Criteria for visual examination ..........cccoviiiiiiiiiiii e 27
Al Evaluation Of WettiNg .. ..ovuii e 27
A.l.l L= 1 = L 27
A.1.2 Evaluation-of Criteria for Wetting ..o 27
A.1.3 Evaluation-of-method2{(Fd,)} Additional criteria for wetting, method 2 ........... 28
A.2 Evaluation of dewetting, Mmethod 2 ..o 29
Annex B (INfOrmative) GUIdANCE. ... ... e 31
B.1 LT 1= - 1 F PPN 31
B.2 (10071 2= 1A [0 [PPSR 31
B.3 L0 1o 1T 0 JE=T =YL= 1 31
B.3.1 Test Tdq: Solderability by solder bath method ... 31
B.3.2 Test Tdo: Resistance to soldering heat — Solder bath method........................ 32
B.3.3 Test Tdy: Resistance to soldering heat —Reflow method............................. 32
B.3.4 IMMErSION AttITUAE .. oot e 33
B.3.5 Test Td3: Dewetting and resistance to dissolution of metallization for
B0 S A 260 PC .oiiiiiiitiiee et 33
Annex C (normative) Application of the test methods to through hole reflow soldering
COMPONENTS (THR) ..ot e e ettt e e e e e e eaaaenas 34
C.1 Y01 [ L= = oY1) Y/ 34
C.2 Resistance to soldering heat ... 34
C.3 LY 41 34
C.4 Criteria for @ValUation ... 34
Annex X (informative) Cross reference for references to the prior revision of this
£ 0= 1 o= L Yo P 35

27T o] TeTo | =1 o] 1|V 37



-4 - IEC 60068-2-58:2015+AMD1:2017 CSV

© IEC 2017
Figure 1 — Examples of immersion attitudes .. ... 13
Figure 2 — Reflow temperature profile for solderability .........ccooiiiiiiiiiiiii e, 15
Figure 3 — Examples of immersion attitude..........coouiiiiiii e 18
Figure 4 — Reflow temperature profile for resistance to soldering heat .................cooiiiin. 20
Figure 5 — Example for placement of a specimen to a test substrate ..............ccocoiiiiiinn. 23
Figure 6 — Identification of areas on metallic termination.............cccocovviiiiiiii i, 24
Figure A.1 — Evaluation Of WeTtiNg .....ovuiiiiii e e 28
Figure A.2 — Evaluation of deWetting.......couiiiiii e 30
Table 1 — Grouping of soldering processes and typical test severities — Overview................. 10
Table 2 — Solder alloy and flux for test Td{ .........cciiiiiiiiiiiiiii 12
Table 3 — Solderability — Test conditions and severity, solder bath method ........................... 14
Table 4 — Solder paste SPECIfiCAtION ......c.iii i 14
Table 5 — Solderability — Test conditions — Method 2: Reflow ... 16
Table 6 — Resistance to soldering heat — Test conditions and severity, solder bath
(4 T=1 4 To T TSP 19
Table 7 — Resistance to soldering heat — Test conditions and severity, reflow method .......... 21
Table 8 — Dewetting and resistance to dissolution of metallization — Test conditions
and severity, solder bath method ... 22
Table B.1 — TeSt CONAIIONS . ... e et ea e e e 32

Table C.1 — Test conditions for solderability teSt.........coviiiiiii i 34



IEC 60068-2-58:2015+AMD1:2017 CSV -5-

© IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -
Part 2-58: Tests —
Test Td: Test methods for solderability, resistance
to dissolution of metallization and to soldering heat
of surface mounting devices (SMD)
FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)

7

8)

9)

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply |IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60068-2-58 edition 4.1 contains the fourth edition (2015-03) [documents 91/1222/FDIS and
91/1250/RVD] and its amendment 1 (2017-07) [documents 91/1445/FDIS and 91/1451/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red text. A
separate Final version with all changes accepted is available in this publication.
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International Standard IEC 60068-2-58 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This fourth edition constitutes a technical revision.

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

— the addition of Sn-Bi low temperature solder alloy;

— the addition of several reflow test conditions in Table 7 — Resistance to soldering heat —
Test conditions and severity, reflow method;

— introduction of reflow test method for Test Tds: Dewetting and resistance to dissolution of
metallization;

— implementation of guidance for the choice of a test severity in Clause B.3.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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ENVIRONMENTAL TESTING —
Part 2-58: Tests —
Test Td: Test methods for solderability, resistance
to dissolution of metallization and to soldering heat
of surface mounting devices (SMD)
1 Scope

This part of IEC 60068 outlines test Td, applicable to surface mounting devices (SMD).

This-standard document provides procedures for determining the solderability, resistance to
dissolution of metallization and resistance to soldering heat of devices in applications using
solder alloys, which are eutectic or near eutectic tin lead (Pb), or lead-free alloys.

The procedures use either a solder bath or reflow method and are applicable only to
specimens or products designed to withstand short term immersion in molten solder or limited
exposure to reflow systems.

The solder bath method is applicable to SMDs designed for flow soldering and SMDs
designed for reflow soldering when the solder bath (dipping) method is appropriate.

The reflow method is applicable to the SMD designed for reflow soldering, to determine the
suitability of SMDs for reflow soldering and when the solder bath (dipping) method is not
appropriate.

The objective of this standard is to ensure solderability of component lead or termination. In
addition, test methods are provided to ensure that the component body can resist against the
heat load to which it is exposed during soldering.

This standard covers tests Td,, Td, and Td; as listed below:

Number of Td Test Method
. L Method 1: Solder bath
Td, Solderability of terminations
Method 2: Reflow
. . Method 1: Solder bath
Td, Resistance to soldering heat
Method 2: Reflow
. . . . L Method 1: Solder bath
Td, Dewetting and resistance to dissolution of metallization
Method 2: Reflow

NOTE 1 For specific components other test methods may exist.
NOTE 2 Test Td does not apply to printed wiring board (PWB), see IEC 61189-3.

NOTE 3 Specific through-hole devices (where the device supplier has specifically documented support for reflow
soldering) are also included in this standard.

2 Normative references

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

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

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads
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IEC 60194, Printed board design, manufacture and assembly — Terms and definitions

IEC 61190-1-1, Attachment materials for electronic assemblies — Part 1-1: Requirements for
soldering fluxes for high-quality interconnections in electronics assembly

IEC 61190-1-2:2014, Attachment materials for electronic assembly — Part 1-2: Requirements
for solder pastes for high-quality interconnections in electronics assembly

IEC 61190-1-3:2007, Attachment materials for electronic assembly — Part 1-3: Requirements
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic
soldering applications

IEC 61190-1-3:2007/AMD1:2010

IEC 61191-2, Printed board assemblies — Part 2: Sectional specification — Requirements for
surface mount soldered assemblies

IEC 61249-2-22, Materials for printed boards and other interconnecting structures — Part 2-
22: Reinforced base materials clad and unclad — Modified non-halogenated epoxide woven E-
glass laminated sheets of defined flammability (vertical burning test), copper-clad

IEC 61249-2-35, Materials for printed boards and other interconnecting structures — Part 2-
35: Reinforced base materials, clad and unclad — Modified epoxide woven E-glass laminate
sheets of defined flammability (vertical burning test), copper-clad for lead-free assembly

IEC 61760-1, Surface mounting technology — Part 1. Standard method for the specification
of surface mounting components (SMDs)

ISO 9454-2:1998, Soft soldering fluxes — Classification and requirements — Part 2:
Performance requirements
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -
Part 2-58: Tests —
Test Td: Test methods for solderability, resistance
to dissolution of metallization and to soldering heat
of surface mounting devices (SMD)
FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)

7

8)

9)

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply |IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60068-2-58 edition 4.1 contains the fourth edition (2015-03) [documents 91/1222/FDIS and .
91/1250/RVD] and its amendment 1 (2017-07) [documents 91/1445/FDIS and 91/1451/RVD].

This Final version does not show where the technical content is modified by amendment 1. A
separate Redline version with all changes highlighted is available in this publication.
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International Standard IEC 60068-2-58 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This fourth edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
— the addition of Sn-Bi low temperature solder alloy;

— the addition of several reflow test conditions in Table 7 — Resistance to soldering heat —
Test conditions and severity, reflow method;

— introduction of reflow test method for Test Tds: Dewetting and resistance to dissolution of
metallization;

— implementation of guidance for the choice of a test severity in Clause B.3.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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ENVIRONMENTAL TESTING —
Part 2-58: Tests —
Test Td: Test methods for solderability, resistance
to dissolution of metallization and to soldering heat
of surface mounting devices (SMD)
1 Scope

This part of IEC 60068 outlines test Td, applicable to surface mounting devices (SMD).

This document provides procedures for determining the solderability, resistance to dissolution
of metallization and resistance to soldering heat of devices in applications using solder alloys,
which are eutectic or near eutectic tin lead (Pb), or lead-free alloys.

The procedures use either a solder bath or reflow method and are applicable only to
specimens or products designed to withstand short term immersion in molten solder or limited
exposure to reflow systems.

The solder bath method is applicable to SMDs designed for flow soldering and SMDs
designed for reflow soldering when the solder bath (dipping) method is appropriate.

The reflow method is applicable to the SMD designed for reflow soldering, to determine the
suitability of SMDs for reflow soldering and when the solder bath (dipping) method is not
appropriate.

The objective of this standard is to ensure solderability of component lead or termination. In
addition, test methods are provided to ensure that the component body can resist against the
heat load to which it is exposed during soldering.

This standard covers tests Td,, Td, and Td; as listed below:

Number of Td Test Method
. L Method 1: Solder bath
Td, Solderability of terminations
Method 2: Reflow
. . Method 1: Solder bath
Td, Resistance to soldering heat
Method 2: Reflow
. . . . L Method 1: Solder bath
Td, Dewetting and resistance to dissolution of metallization
Method 2: Reflow

NOTE 1 For specific components other test methods may exist.
NOTE 2 Test Td does not apply to printed wiring board (PWB), see IEC 61189-3.

NOTE 3 Specific through-hole devices (where the device supplier has specifically documented support for reflow
soldering) are also included in this standard.

2 Normative references

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

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

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads
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IEC 60194, Printed board design, manufacture and assembly — Terms and definitions

IEC 61190-1-1, Attachment materials for electronic assemblies — Part 1-1: Requirements for
soldering fluxes for high-quality interconnections in electronics assembly

IEC 61190-1-2:2014, Attachment materials for electronic assembly — Part 1-2: Requirements
for solder pastes for high-quality interconnections in electronics assembly

IEC 61190-1-3:2007, Attachment materials for electronic assembly — Part 1-3: Requirements
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic
soldering applications

IEC 61190-1-3:2007/AMD1:2010

IEC 61191-2, Printed board assemblies — Part 2: Sectional specification — Requirements for
surface mount soldered assemblies

IEC 61249-2-22, Materials for printed boards and other interconnecting structures — Part 2-
22: Reinforced base materials clad and unclad — Modified non-halogenated epoxide woven E-
glass laminated sheets of defined flammability (vertical burning test), copper-clad

IEC 61249-2-35, Materials for printed boards and other interconnecting structures — Part 2-
35: Reinforced base materials, clad and unclad — Modified epoxide woven E-glass laminate
sheets of defined flammability (vertical burning test), copper-clad for lead-free assembly

IEC 61760-1, Surface mounting technology — Part 1. Standard method for the specification
of surface mounting components (SMDs)

ISO 9454-2:1998, Soft soldering fluxes — Classification and requirements — Part 2:
Performance requirements





