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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 reasonablie 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.
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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.



	English
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General description of the method
	4.1 General
	4.2 Components
	4.3 Printed boards
	4.4 Measurement

	5 Description of the test apparatus
	6 Preparation of specimens
	6.1 Cleaning
	6.2 Preconditioning

	7 Materials
	7.1 Solder
	7.1.1 General
	7.1.2 Solder alloy containing lead
	7.1.3 Lead-free solder alloy
	7.1.4 Solder contamination control
	7.1.5 Solder mass for solder globule wetting balance method

	7.2 Flux
	7.2.1 Rosin based flux
	7.2.2 Flux maintenance
	7.2.3 Test flux selection criteria


	8 Procedure
	8.1 Test temperature
	8.1.1 Solder alloy containing lead
	8.1.2 Lead-free solder alloy

	8.2 Test procedure
	8.2.1 Applicable test procedure
	8.2.2 Solder bath wetting balance procedure
	8.2.3 Solder globule wetting balance procedure
	8.2.4 Procedure for testing printed board specimens


	9 Presentation of results
	9.1 Form of force versus time trace
	9.2 Test requirements

	10 Information to be given in the relevant specification
	Annex A (normative)Equipment specification
	A.1 Characteristics of the apparatus
	A.2 Solder bath
	A.3 Globule support blocks

	Annex B (informative)Use of the wetting balance for SMD solderability testing
	B.1 Definition of the measure of solderability
	B.2 Gauge R&R – Test protocol for wetting balance gauge repeatability and reproducibility using copper foil coupons
	B.2.1 Test coupon
	B.2.2 Test parameters
	B.2.3 Known good coupon

	B.3 Solder globule mass and pin size
	B.4 Specimen orientation and immersion depth
	B.4.1 General
	B.4.2 Resistors and capacitors
	B.4.3 Small-leaded components
	B.4.4 Multi-leaded devices

	B.5 Test flux
	B.6 Test temperature
	B.6.1 Solder alloy containing lead
	B.6.2 Solder alloy without lead

	B.7 Characteristics of the test apparatus
	B.7.1 Recording device
	B.7.2 Balance system
	B.7.3 Lifting mechanism and controls
	B.7.4 Parameters to be measured from the force-time trace
	B.7.5 Reference wetting force
	B.7.6 Equipment location
	B.7.7 Globule pins
	B.7.8 Globule modules

	B.8 Test flux – IPC-J-STD-002/J-STD-003 activated solderability test flux rationale committee letter
	B.8.1 General
	B.8.2 Proactive solderability testing approach to the implementation of non-tin finishes
	B.8.3 Reduced solderability test variability
	B.8.4 Standardization of solderability test flux composition on a global scale


	Annex C (normative)Test methods for SMD components sizes 0603M (0201) or smaller
	C.1 General
	C.2 General description of the test method
	C.3 Preconditioning
	C.3.1 Preparation of the specimens
	C.3.2 Ageing

	C.4 Materials
	C.4.1 Solder
	C.4.2 Flux

	C.5 Method 1
	C.5.1 Description of the test apparatus
	C.5.2 Procedures
	C.5.3 Presentation of results
	C.5.4 Information to be given in the relevant specification

	C.6 Method 2
	C.6.1 Test apparatus
	C.6.2 Observation equipment
	C.6.3 Test method 2
	C.6.4 Presentation of results


	Annex D (informative)Evaluation criteria – Guidance
	D.1 General considerations
	D.2 Evaluation criteria for components
	D.3 Evaluation criteria for printed boards

	Annex E (informative)Method of calculating the maximum theoretical force and integrated value of the area of the wetting curve for leaded non-SMD
	E.1 Method of calculating the maximum theoretical force
	E.2 Method of calculating the integrated value of the area of the wetting curve

	Bibliography
	Figures
	Figure 1 – Arrangement for the test apparatus (solder bath wetting balance method)
	Figure 2 – Arrangement for the test apparatus (solder globule wetting balance method)
	Figure 3 – Immersion conditions for solder bath method
	Figure 4 – Immersion conditions for solder globule method
	Figure 5 – Suggested wetting balance test specimens and soldering immersion
	Figure 6 – Printed board immersion
	Figure 7 – Typical wetting balance trace
	Figure B.1 – Understanding wetting curves
	Figure B.2 – Typical wetting curve
	Figure B.3 – Representative force-time curves
	Figure C.1 – Cross-section of aluminium body
	Figure C.2 – Dipping position and relative position
	Figure C.3 – Time and test sequence
	Figure C.4 – Typical wetting balance trace
	Figure D.1 – Set A wetting curve
	Figure D.2 – Set B wetting curve

	Tables
	Table 1 – Preconditioning
	Table 2 – Maximum limits of solder bath contaminants
	Table 3 – Globule and pellet sizes
	Table 4 – Rosin based flux compositions
	Table 5 – Recommended solder bath wetting balance test conditions
	Table 6 – Time sequence of the test (solder bath)
	Table 7 – Recommended solder globule wetting balance test conditions
	Table 8 – Time sequence of the test (solder globule)
	Table B.1 – Carboxylic acid based flux (water solution)
	Table B.2 – Carboxylic acid based flux (alcohol solution)
	Table C.1 – Time sequence of the test procedure
	Table D.1 – Wetting balance parameter and suggested evaluation criteria
	Table D.2 – Printed board test parameter and suggested criteria


	Français
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Description générale de la méthode
	4.1 Généralités
	4.2 Composants
	4.3 Cartes imprimées
	4.4 Mesure

	5 Description de l'appareil d'essai
	6 Préparation des spécimens
	6.1 Nettoyage
	6.2 Préconditionnement

	7 Matériaux
	7.1 Brasure
	7.1.1 Généralités
	7.1.2 Alliage de brasage contenant du plomb
	7.1.3 Alliage de brasage sans plomb
	7.1.4 Contrôle de la contamination de la brasure
	7.1.5 Masse de brasure pour la méthode de la balance de mouillage à la goutte de brasure

	7.2 Flux
	7.2.1 Flux à base de résine
	7.2.2 Maintenance du flux
	7.2.3 Critères de sélection de flux d'essai


	8 Mode opératoire
	8.1 Température d'essai
	8.1.1 Alliage de brasage contenant du plomb
	8.1.2 Alliage de brasage sans plomb

	8.2 Mode opératoire d'essai
	8.2.1 Mode opératoire d'essai applicable
	8.2.2 Mode opératoire de la balance de mouillage au bain de brasure
	8.2.3 Mode opératoire de la balance de mouillage à la goutte de brasure
	8.2.4 Mode opératoire d'essai de spécimens de cartes imprimées


	9 Présentation des résultats
	9.1 Forme de la courbe de la force en fonction du temps
	9.2 Exigences relatives aux essais

	10 Renseignements à fournir dans la spécification applicable
	Annexe A (normative)Spécification du matériel
	A.1 Caractéristiques de l'appareil
	A.2 Bain de brasure
	A.3 Blocs supports de gouttes

	Annexe B (informative)Utilisation de la balance de mouillage pour l'essai de brasabilité des composants CMS
	B.1 Définition de la mesure de la brasabilité
	B.2 Essai R&R de jauge – Protocole d'essai de répétabilité et de reproductibilité de jauge de balance de mouillage utilisant des coupons de feuilles de cuivre
	B.2.1 Coupon d'essai
	B.2.2 Paramètres d'essai
	B.2.3 Coupon reconnu de qualité

	B.3 Masse de la goutte de brasure et taille de la broche
	B.4 Orientation et profondeur d'immersion du spécimen
	B.4.1 Généralités
	B.4.2 Résistances et condensateurs
	B.4.3 Composants à sorties courtes
	B.4.4 Dispositifs à plusieurs sorties

	B.5 Flux d'essai
	B.6 Température d'essai
	B.6.1 Alliage de brasage contenant du plomb
	B.6.2 Alliage de brasage sans plomb

	B.7 Caractéristiques de l'appareil d'essai
	B.7.1 Dispositif d'enregistrement
	B.7.2 Balance
	B.7.3 Mécanisme de levage du bain et contrôles
	B.7.4 Paramètres à mesurer à partir de la courbe de la force en fonction du temps
	B.7.5 Force de mouillage de référence
	B.7.6 Emplacement du matériel
	B.7.7 Broches
	B.7.8 Modules de goutte

	B.8 Flux d'essai – Lettre de justification des comités IPC J-STD-002/J-STD-003 sur les flux d'essai de brasabilité activée
	B.8.1 Généralités
	B.8.2 Approche d'essai de brasabilité proactive pour la mise en œuvre de finitions sans étain
	B.8.3 Variabilité réduite des essais de brasabilité
	B.8.4 Normalisation de la composition du flux d'essai de brasabilité à l'échelle globale


	Annexe C (normative)Méthodes d'essai pour composants CMS de taille 0603M (0201) ou plus petits
	C.1 Généralités
	C.2 Description générale de la méthode d'essai
	C.3 Préconditionnement
	C.3.1 Préparation des spécimens
	C.3.2 Vieillissement

	C.4 Matériaux
	C.4.1 Brasure
	C.4.2 Flux

	C.5 Méthode 1
	C.5.1 Description de l'appareil d'essai
	C.5.2 Modes opératoires
	C.5.3 Présentation des résultats
	C.5.4 Renseignements à fournir dans la spécification applicable

	C.6 Méthode 2
	C.6.1 Appareil d'essai
	C.6.2 Appareil d'observation
	C.6.3 Méthode d'essai 2
	C.6.4 Présentation des résultats


	Annexe D (informative)Critères d'évaluation – Préconisations
	D.1 Considérations générales
	D.2 Critères d'évaluation pour les composants
	D.3 Critères d'évaluation pour les cartes imprimées

	Annexe E (informative)Méthode de calcul de la force théorique maximale et de la valeur intégrée de l'aire de la courbe de mouillage pour les composants non CMS à sorties
	E.1 Méthode de calcul de la force théorique maximale
	E.2 Méthode de calcul de la valeur intégrée de l'aire de la courbe de mouillage

	Bibliographie
	Figures
	Figure 1 – Disposition de l'appareil d'essai (méthode de la balance de mouillage au bain de brasure)
	Figure 2 – Disposition de l'appareil d'essai (méthode de la balance de mouillage à la goutte de brasure)
	Figure 3 – Conditions d'immersion pour la méthode du bain de brasure
	Figure 4 – Conditions d'immersion pour la méthode de la goutte de brasure
	Figure 5 – Spécimens d'essai de balance de mouillage suggérés et immersion dans la brasure
	Figure 6 – Immersion de cartes imprimées
	Figure 7 – Courbe de balance de mouillage typique
	Figure B.1 – Explication des courbes de mouillage
	Figure B.2 – Courbe de mouillage typique
	Figure B.3 – Courbes représentatives de la force en fonction du temps
	Figure C.1 – Vue en coupe du corps en aluminium
	Figure C.2 – Position d'immersion et position relative
	Figure C.3 – Séquence temporelle et séquence d'essai
	Figure C.4 – Courbe de balance de mouillage typique
	Figure D.1 – Courbe de mouillage de l'ensemble A
	Figure D.2 – Courbe de mouillage de l'ensemble B

	Tableaux
	Tableau 1 – Préconditionnement
	Tableau 2 – Limites maximales des contaminants du bain de brasure
	Tableau 3 – Tailles des gouttes et des pastilles
	Tableau 4 – Compositions de flux à base de résine
	Tableau 5 – Conditions d'essai recommandées avec la balance de mouillage au bain de brasure en fusion
	Tableau 6 – Séquence temporelle de l'essai (bain de brasure)
	Tableau 7 – Conditions d'essai recommandées avec la balance de mouillage à la goutte de brasure en fusion
	Tableau 8 – Séquence temporelle de l'essai (goutte de brasure)
	Tableau B.1 – Flux à base d'acide carboxylique (solution aqueuse)
	Tableau B.2 – Flux à base d'acide carboxylique (solution alcoolisée)
	Tableau C.1 – Séquence temporelle du mode opératoire d'essai
	Tableau D.1 – Paramètres de la balance de mouillage et critères d'évaluation suggérés
	Tableau D.2 – Paramètres d'essai de cartes imprimées et critères suggérés





