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European foreword

The text of document 91/1405/FDIS, future editon 3 of IEC 60068-2-69, prepared by
IEC/TC 91 "Electronics assembly technology" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 60068-2-69:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-01-11
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-04-11
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60068-2-69:2007 and EN 60068-2-54:2006.

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

Endorsement notice

The text of the International Standard IEC 60068-2-69:2017 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60068-3-13:2016 NOTE Harmonized as EN 60068-3-13:2016 (not modified).
IEC 61190-1-1:2002 NOTE Harmonized as EN 61190-1-1:2002 (not modified).
ISO 9453:2014 NOTE Harmonized as EN ISO 9453:2014 (not modified).
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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 latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu

Publication Year Title EN/HD Year

IEC 60068-1 - Environmental testing - EN 60068-1 -
Part 1: General and guidance

IEC 60068-2-2 - Environmental testing - EN 60068-2-2 -
Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-20 2008 Environmental testing - EN 60068-2-20 2008
Part 2-20: Tests - Test T: Test methods
for solderability and resistance to soldering
heat of devices with leads

IEC 60068-2-66 - Environmental testing - EN 60068-2-66 -
Part 2-66: Test methods - Test Cx: Damp
heat, steady state (unsaturated
pressurized vapour)

IEC 61190-1-3 2007  Attachment materials for electronic EN 61190-1-3 2007
assembly -
Part 1-3: Requirements for electronic grade
solder alloys and fluxed and non-fluxed
solid solders for electronic soldering
applications
+A1 2010 +A1 2010

ISO 683 Series Heat treatable steels, alloy steels and ENISO 683 Series "
free-cutting steels

ISO 6362 Series  Wrought aluminium and aluminium alloys - -
extruded rods/bars, tubes and profiles

) At draft stage.



This page deliberately left blank



BS EN 60068-2-69:2017

-2- IEC 60068-2-69:2017 © IEC 2017

CONTENTS
FOREWORD ...ttt ettt et e e e e e e et et e e e e e e e e e e e e e e e e e anns 5
1 S ToTo] o 1 Y PPN 7
2 NOIMALIVE TEFEIENCES ..o 7
3 Terms and definitioNs ... 7
4 General description of the method ... 8
4.1 LT a1 = PP 8
4.2 L0070 0] oo T s 1= o 1 £ S 8
4.3 Printed DOards . ... 8
4.4 == TS =Y 0 0 =Y o 8
Description of the test apparatus ............oouiiiiiii e 8
Preparation of SPECIMENS ... 10
6.1 L0 1= o T o T PP 10
6.2 PreCONAitiONING .. et 10
7 Y=Y (Y o= PP 11
7.1 S o] o 1= PP 11
7.1.1 LY o T=T = | 11
7.1.2 Solder alloy containing lead ....... ..o 11
7.1.3 Lead-free solder alloy ......o.ieniin e 11
7.1.4 Solder contamination Control ... 11
7.1.5 Solder mass for solder globule wetting balance method................................. 12
7.2 UK o e e s 13
7.2.1 ROSIN DASEA fIUX ..t 13
7.2.2 FIUX MaiNt@NanCe ... ..o 13
7.2.3 Test flux selection Criteria..........ooi i 13
8 e o Yoo U1 = PP 13
8.1 T eSt M EratUIE oo 13
8.1.1 Solder alloy containing lead............oooiiiiii i 13
8.1.2 Lead-free solder allOy ... 13
8.2 LI TS A o] e To7= Yo LU - P, 13
8.2.1 Applicable test ProCeduUre ... ..o 13
8.2.2 Solder bath wetting balance procedure ............ccooiiiiiiiiiiii i 14
8.2.3 Solder globule wetting balance procedure.............ccooiiiiiiiiiiiii 17
8.2.4 Procedure for testing printed board specimens .............ooooiiiiiiiiiiiii 20
9 Presentation Of reSUITS ... ..o e 21
9.1 Form of force versus time trace........c.viiiiii i 21
9.2 T eSSt FEQUITEIMENES ..o 22
10 Information to be given in the relevant specification.................cooo 23
Annex A (normative) Equipment specification ... 24
A.1 Characteristics of the apparatus...........ccoviiiiii e 24
A.2 Solder Dath .o 24
A.3 Globule suppOrt BIOCKS ....ovuiii e 25
Annex B (informative) Use of the wetting balance for SMD solderability testing.................... 26
B.1 Definition of the measure of solderability ..............ccooiiiiii 26

B.2 Gauge R&R — Test protocol for wetting balance gauge repeatability and
reproducibility using copper foil COUPONS ..o 26



BS EN 60068-2-69:2017

IEC 60068-2-69:2017 © IEC 2017 -3-
B.2.1 IS S e o 10 o Yo o 26
B.2.2 T eSSt PaArAM B OIS oo 27
B.2.3 [5QaTe )" a e ToTo o I oT0 10 oo ] o NS PP 27
B.3 Solder globule mass and Pin SIiZe ........oouiiiiiiiii 28
B.4 Specimen orientation and immersion depth ... 28
B.4.1 LY o T=T = | 28
B.4.2 Resistors and CapacCitors ......oo.ioiiriiii 29
B.4.3 Small-leaded COMPONENTS. ... e 29
B.4.4 Multi-leaded deVICES .. ... 29
B.5 L= A0 1 PP 30
B.6 IS A =T a0 =T = L 0 30
B.6.1 Solder alloy containing lead ..o 30
B.6.2 Solder alloy without lead........ ..o 31
B.7 Characteristics of the test apparatus ..o 31
B.7.1 ReCOrdiNG EVICE uuiiiii e 31
B.7.2 BalanCe SYStem ..o 32
B.7.3 Lifting mechanism and CONtrolS..........cc.oiiiiiiii i 32
B.7.4 Parameters to be measured from the force-time trace...............cc.cociiiiiiitL 37
B.7.5 Reference wetting forCe ... ... 37
B.7.6 EqUuIipment 10Cation . ... 38
B.7.7 (€1 o] o U1 1= o1 o = 38
B.7.8 GlobUIE MOAUIES ... 38
B.8 Test flux — IPC-J-STD-002/J-STD-003 activated solderability test flux
rationale committee letter. ... ..o 38
B.8.1 GBNEIAL i 38
B.8.2 Proactive solderability testing approach to the implementation of non-tin
IS S e 39
B.8.3 Reduced solderability test variability ... 39
B.8.4 Standardization of solderability test flux composition on a global scale.......... 39
Annex C (normative) Test methods for SMD components sizes 0603M (0201) or
£ 0.0 = 11 = S 40
C.1 LT a1 =Y PP 40
C.2 General description of the test method..........coooi i 40
C.3 PreCONditiONING ... 40
C.3.1 Preparation of the SpeCimMeNns .........cooiiiiiiii i, 40
C.3.2 A G BING et 40
C4 ==Y - 40
C.4.1 Yo ] [o 1Y TP 40
C4.2 PP 41
C.5 =Y 1 o Yo I PPN 41
C.51 Description of the test apparatus ..........ooiiiii i 41
C.5.2 PrOCEAUIES ...t et 41
C.5.3 Presentation of results ... 44
C.54 Information to be given in the relevant specification.........................oollL 45
C.6 /L= 1 g o Yo I PSPPI 46
C.6.1 TSt APPArATUS ..oveiie i 46
C.6.2 Observation equUIPMENt ... ..o 46
C.6.3 Test MethOd 2 ... e 46

C.6.4 Presentation of reSUILS ... 47



BS EN 60068-2-69:2017

-4 - IEC 60068-2-69:2017 © IEC 2017
Annex D (informative) Evaluation criteria — Guidance .............coooiiiiiiiiii 48
D.1 General CoONSIAEratioNS ... ..t e 48
D.2 Evaluation criteria for COMpoNents ... 48
D.3 Evaluation criteria for printed boards..............cooiiiiiii 49
Annex E (informative) Method of calculating the maximum theoretical force and
integrated value of the area of the wetting curve for leaded non-SMD ..o, 50
E.A Method of calculating the maximum theoretical force ..............coooiiiiiiiiiiiin 50
E.2 Method of calculating the integrated value of the area of the wetting curve ........... 50
=710 [ Yo = o1 2 1728 PP 52
Figure 1 — Arrangement for the test apparatus (solder bath wetting balance method).............. 9
Figure 2 — Arrangement for the test apparatus (solder globule wetting balance method) ......... 9
Figure 3 — Immersion conditions for solder bath method ................coooiii 16
Figure 4 — Immersion conditions for solder globule method ... 19
Figure 5 — Suggested wetting balance test specimens and soldering immersion ................... 20
Figure 6 — Printed board immersion ... 21
Figure 7 — Typical wetting balancCe trace ..........ccooiniiiiiii e 22
Figure B.1 — Understanding Wetting CUIVES ..o 35
Figure B.2 — Typical Wetling CUIVE ... ... e 35
Figure B.3 — Representative force-time Curves.............oooiiiiiiiii e, 36
Figure C.1 — Cross-section of aluminium body ..........coouiiiiiiiiii e, 41
Figure C.2 — Dipping position and relative poSition..........coooiiiii i 42
Figure C.3 — Time and test SEQUENCE ... ...iiii i 44
Figure C.4 — Typical wetting balance trace.............ccoooiiiiiii e, 45
Figure D.1 — Set A WettiNg CUINVE ... ..o 49
Figure D.2 — Set B Wetting CUIVe ..o e 49
Table 1 — PreConditioning ... . e e 10
Table 2 — Maximum limits of solder bath contaminants.............ccocoiiiiiiiii 12
Table 3 — Globule and pellet SIZeS ... 12
Table 4 — Rosin based flux COMPOSItIONS ... e 13
Table 5 — Recommended solder bath wetting balance test conditions .................o.coo. 15
Table 6 — Time sequence of the test (solder bath)...........coiiii 17
Table 7 — Recommended solder globule wetting balance test conditions..................cco.ooe. 18
Table 8 — Time sequence of the test (solder globule) ..........oooiiiiii e, 20
Table B.1 — Carboxylic acid based flux (water solution) .............cccoooiiiiiiiiiii e, 30
Table B.2 — Carboxylic acid based flux (alcohol solution)..........cocooiiiiiiii 30
Table C.1 — Time sequence of the test procedure ..o 43
Table D.1 — Wetting balance parameter and suggested evaluation criteria............................ 48

Table D.2 — Printed board test parameter and suggested criteria..............c.coooiiiiiiiiniinenn. 49



BS EN 60068-2-69:2017

IEC 60068-2-69:2017 © IEC 2017 -5-

1

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-69: Tests — Test Te/Tc: Solderability testing of
electronic components and printed boards
by the wetting balance (force measurement) method

FOREWORD

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

International Standard IEC 60068-2-69 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This third edition cancels and replaces the second edition published in 2007 as well as the
second edition of IEC 60068-2-54 published in 2006 and constitutes a technical revision.

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

integration of IEC 60068-2-54;
inclusion of tests of printed boards;

inclusion of new component types, and updating test parameters for the whole component
list;
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e inclusion of a new gauge R & R test protocol to ensure that the respective wetting balance

equipment is correctly calibrated.

The text of this standard is based on the following documents:

FDIS

Report on voting

91/1405/FDIS

91/1426/RVD

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

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

A list of all parts in the IEC 60068 series, under the general title Environmental testing, can be

found on the IEC website.

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

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

e amended.



BS EN 60068-2-69:2017

IEC 60068-2-69:2017 © IEC 2017 -7 -

ENVIRONMENTAL TESTING -

Part 2-69: Tests — Test Te/Tc: Solderability testing of
electronic components and printed boards
by the wetting balance (force measurement) method

1 Scope

This part of IEC 60068 outlines test Te/Tc, the solder bath wetting balance method and the
solder globule wetting balance method to determine, quantitatively, the solderability of the
terminations. Data obtained by these methods are not intended to be used as absolute
quantitative data for pass—fail purposes.

The procedures describe the solder bath wetting balance method and the solder globule
wetting balance method. They are applicable to components and printed boards with metallic
terminations and metallized solder pads.

This document provides the measurement procedures for solder alloys both with and without
lead (Pb).

2 Normative references

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

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

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

IEC 60068-2-66, Environmental testing — Part 2: Test methods - Test Cx: Damp heat, steady
state (unsaturated pressurized vapour)

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

ISO 683 (all parts), Heat-treatable steels, alloy steels and free-cutting steels

ISO 6362 (all parts), Wrought aluminium and aluminium alloys — Extruded rods/bars, tubes
and profiles

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60068-1 and
IEC 60068-2-20 apply.



