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A short note from the Chairman

Since circulation of the Autumn 2008 Newsletter we have the following matters to report on:

1.

We have received a further set of interesting statistics from Blackfoot Hosting in
regards to the ‘hits’ being made on the EABS Website. The details concerning the site
activity provided to us by Blackfoot are given below.

The Spring Technical Training Seminar in Maastricht scheduled for March 2009 had to
be postponed due to lack of support. Comments on this matter appear on pages 2 and
3 below

The joint Johnson Matthey Metal Joining—EABS Seminar dealing with the brazing of
Tungsten Carbide and PCD scheduled for May 2009 has had to be re-scheduled to
May 2010. Comments on this matter appear on page 3 below

The programme for the 9" Annual EABS-Solvay Aluminium Brazing Seminar in
Hanover, Germany, scheduled for 1% and 2" September 2009, will be circulated early
in July 2009. Details of the event can be found on the EABS website.

We were represented at a Meeting of the ISO Committee TC44- Working Group 3.

A Report is to be found on pages 3 and 4 below. .

It has been decided that we will be more pro-active in publicising EABS. The steps that
have been put in place in respect of this matter are described on Pages 4 and 5 below.

Website Statistics

The following Table make interesting reading!

Period No. of unique No. of visits | Number of | Total number of
visits made by the | pages visited by | hits

unique all visitors

visitors
1% July 2007 -
30™ June 2008
Total 4644 6203 15514 37400
Monthly Average 387 517 1293 3120
1% July 2008 —
31st March 2009
Total 3638 5557 12218 30684
Monthly Average 404 617 1358 3409
Forecast to 30 "
June 2009
Total 4848 7404 16296 40908
Original Forecast
to 30" June 2009
Total 4700 6489 15925 39564

It seems clear from the above Tables that the traffic to our website in the past year has
continued to experience satisfactory growth. It is, of course, not easy to identify with any
guarantee of certainty what has driven this much improved interest in our site, however a
detailed analysis of the month-by-month figures showed that in the two months following the




major changes that we made to the Home Page the total hits on the site improved by about
5%

Amongst the mass of data that we can obtain from the Blackfoot Hosting statistics of the
activities that relate to the visits to our site we are also able to determine the countries from
which our ‘visitors’ come. The top 12 Countries, in alphabetical order in the past twelve
months were:

Australia (au), Canada (ca), European Union (eu), France (fr), Germany (de), India (in),
Russian Federation (ru), Spain (es), Sweden (se),
The Netherlands (nl), U.K. (gb), and U.S.A. (us)

Visitors from each of these countries visited more that 100 pages of the website with the top
10 visited more than 480 pages A further 23 countries visited between 50 and 99 pages. As a
consequence it is reasonable to say that our website is receiving visits from people who have
more than a passing interest in the brazing process, and that such visitors come from across
the world. It is also interesting to note that the majority of unique visitors stay on the site for
between 3 and 5 minutes, with some staying for up to 30 minutes. Clearly, the overall pattern
of visits to the site can be seen as the evidence that supports the view that the world ‘out
there’ thinks that EABS has something that is unique, and that we are doing things that are of
interest to them!

As can be seen from the Table we appear to be well on the way to exceeding the figure for
visits that we forecast in the Autumn 2008 Newsletter. It will be interesting to check the
accuracy of the Forecast at the end of July. This is a matter that will be covered in Autumn
2009 Issue of the Newsletter

EABS Spring Seminar- Maastricht

In common with the joint EABS-Solvay Fluor GmbH Aluminium Brazing Seminar, the
presentation of a Seminar in Maastricht by EABS has become an Annual event. The
programme that we had arranged for the event in March 2009 included a total of six guest
speakers, each of whom are recognised internationally as being a specialist in the area of
brazing technology that was to be covered by their Paper.

It is sad to have to say that despite the excellence of the Programme the number of bookings
that we had received when we had to confirm to the Novotel Hotel that the Seminar would be
going ahead fell far below that necessary to ensure that the event would be commercially
viable. As a result we had no other option but to postpone the event.

The Secretariat received a number of e-mail messages from potential attendees that said that
they wanted to join the Seminar, but the prevailing economic conditions had resulted in their
employer refusing to agree to staff attending Training Courses that required them to travel
from their place of employment.

While we were sorry to cancel the event, it has given us the time to consider what to do about
this particular Seminar in future years. Both the Secretary and the Chairman had heard
comments from delegates at the two previous seminars held in Maastricht that they had found
travel to that part of The Netherlands was rather ‘inconvenient’. Bearing this in mind, and
checking the various locations from which delegates to previous presentations of this Seminar
have come, it has been decided that a venue close to an International Airport in Germany will
probably be a better choice of venue. Consequently, the Seminar scheduled for March 2010
is being planned such that the Hotel Villa Stokkum in Hanau/Steinheim will be both the venue
and the hotel where delegates will be accommodated. Hanau lies to the east of Frankfurt-am-
Main, and is about a 35-minute trip on the S-Bahn from Frankfurt Airport; it is also
conveniently located very close to the autobahn system. Consequently travel to the event
should pose delegates with no major problems.



The format of inviting specialist guest speakers to our Spring Conference is one that we plan
to continue in the event that is being planned for presentation in March 2010. It is anticipated
that the programme will be post to our website just before Christmas 2009, and will be
circulated to our mailing lists in the early part of January 2010. It is to be hoped that the ‘green
shoots’ of an economic recovery will be there for all to see when the decision to attend the
seminar will have to made by the potential delegates!

Joint IMMJ-EABS tungsten carbide and PCD Brazing Se  minar

This seminar had been due to be presented in Basle, Switzerland, in early June. Since our
experience is that bookings for our events always show a surge in the last five weeks before
the event, it is our practice to negotiate a contract with the hotel where the event is to be held
that allows us to cancel the event up to 4 weeks before the event with incurring any
cancellation charges. In this case the hotel concerned was only willing to concede the ‘no
charge’ cancellation clause to within 10 weeks of the event. JIMMJ and EABS decided that we
would circulate details of the event, and see whether the number of bookings when we were
still 10 weeks away from the event, were sufficient to allow us to proceed with the seminar.
The rate of firm bookings was slow, but regular, but no-where near great enough to permit us
to continue with the project. Discussions with the hotel requesting an extension of the period
when we could cancel the event without incurring any charges were unsuccessful. As with the
Maastricht event, we received a number of messages that told us that the sender would love
to come, but the economic climate, etc, etc, and so on...! As a result this event had to be
cancelled too, but plans are now in hand to present it in June 2010.

The programme will be finalised in March 2010, and details of it will be posted to the EABS
and JMMJ websites in early April prior to it being circulated to Members and other people
known to be interested.

Meeting of ISO Committee TC- 44 Working Group 3

For almost as long as anyone who has a long-term connection with brazing technology can
remember it has been the case that a number of Nations have worked with a list of
Standardised Brazing Filler Materials, the compositions and properties of which having been
declared by those Nations to be ‘set in stone’!.

About 23 years ago we Europeans tended to feel that perhaps the time was right for the
National Standards of Germany, France and the United Kingdom to be refined such that a
European Standard for Filler Materials could be created. The Meetings to discuss this
proposal were, indeed, extremely boring. Many of the discussions within the committee
resembled certain of the 13th-century theological debates where the task of the participants
was to decide how many angels could balance on the point of a needle!

Eventually realism came to the rescue of us all, and the result was the approval of the Tables
that are today to be found in EN1044:1999, a document that has now been in use for 10
years.

Some four and a half years ago someone had the bright idea that perhaps it would be a good
idea to try to ‘refine and combine’ the Brazing Filler Material Standards of The United States
(AWS), Japan (JIS) and Europe (EN) into a Document that could be issued as an
International Standard. The Committee charged with this work had some members who
remembered the brain-numbing discussions that had attended the ‘birth’ of EN1044. The fact
of their membership of the new committee proved to be very beneficial, since none of these
people relished the idea of another round of ‘theological discussions’ that had attended the
development of EN1044. Fortunately the task placed before the Committee by ISO had a
time-limit of 48 months attached to it, so the incentive was there to get the job done in an
acceptably short time-scale!



Some 40 months after the first meeting of the Committee, (TC-44 WG3) , a document was
produced and circulated to the National Committees for comment. The document was
returned to TC-44 WG3 together with the comments on certain sections of it that had been
commented upon by the various National Committees. TC-44 WG3 met in Hanau, Germany
on 3" March, reviewed the various comments received, and either accepted them or rejected
them and returned the document to ISO for final circulation and voting. This stage of the
process will take about three months. So with any luck, by the end of 2009 we will have, for
the first time, an International Standard for Brazing Filler Materials that will be identified as:

ISO 17672

EABS Publicity

There is little doubt that users of the brazing process appreciate the fact that EABS is a
Technical Society that is able to help them when they run into difficulties with their production
brazing. This can be assumed because of the activity we see on our website, the number of
e-mails that the Secretariat receives, and. in ‘normal times’, the rapid rate at which places on
our various seminars are filled.

In the current climate we believe that it is important to keep our name and contact details
even more visible in the market-place, and to that end we have obtained a modest supply of
Memory Sticks that have been personalised to EABS. This figure shows the reverse side of
the sticks that we have obtained The ‘front’ of the stick, where the LED is situated, carries the
wording ‘European Association for Brazing and Soldering’

In the past it has been our practice to provide delegates to our Seminars with the Course
notes burnt onto a 700 MB CD. This will now cease: and for all future Seminars we shall load
the information onto an EABS Memory stick! Consequently, every time the delegate
subsequently uses the stick for his own purposes after he has downloaded the Seminar notes
to his own PC or Laptop., the name and contact details of EABS will be seen.

One potentially good idea stems from the fact that our supplier of the ‘sticks’ is both willing
and able to print whatever we need to have on the ‘front’ of the stick. Consequently if any
Member wants to take advantage of this fact, and would like to have a minimum of 100 sticks
carrying his ‘sales message’ on the ‘front’ of the stick please let the Secretariat know. As a
matter of interest one Member has already taken advantage of this opportunity to promote
both his business and to advertise the fact that he is also associated with EABS.

As many Members will know the Chairman is the author of Industrial Brazing Practice , a
book published by Taylor & Francis in the USA towards the end of 2004. EABS has been able
to arrange with the publisher to obtain a limited number of copies of the book at good discount
provided that the purchaser is employed by a Corporate Member of EABS and places his
Order through EABS. The Cover Price of the book, details of which are given below, is £110.
However, with the discount, the Secretariat will be able to supply them at £82.50 per copy
plus packaging and postal costs.

Any Member who is interested in buying a copy should contact the Secretariat’



Details of the book: Industrial Brazing Practice

During the past 30 years there have been dramatic changes in the application of ‘brazing’ as
an industrial joining process. Because there as so few practitioners who now understand the
finer points of the technology, many of the companies that use brazing as their preferred
joining procedure are failing to use it to best effect.

Copper-brazed automotive steel parts Induc  tion Heating Automatic wire-feedin g
One of the few books devoted to this branch of joining technology, Industrial Brazing
Practice provides you with the help you may need when dealing with the day-to-day
application of the brazing process in your production shop. It explains the six simple rules that
need to be followed to obtain successfully brazed joints, and explains how these rules form
the bedrock of problem-solving methods in the field of brazing technology.

Written by an expert who has over 45-years of practical trouble-shooting experience, this
volume describes the wide range of technical possibilities that you may face, and contains the
information needed to enable you to develop the ‘best practice’ solution to any brazing
problem that you may encounter in your day-to-day work

Features of the book:
Provides a reference that will help you to overcome day-to-day problems that you
meet in your brazing shop.
Discusses the fine points of the five heating methods that are commonly used for
brazing.
Details the procedures and processes that are used in the brazing of commonly used
engineering materials, for example stainless steels, aluminium, and tungsten carbide
Details the nine fundamental stages of the Process Analysis Procedure; a technique
that if properly used always leads to the resolution of the brazing problem being
analysed.

Contents

392 pages covering the following items

1. The fundamentals of brazing 2 . Designing for Brazing

3. Brazing Filler Materials and fluxes 4. Fuel Gases and Burners 5. Brazing with

flames 6. Induction and Resistance Brazing 7. Furnace Brazing 8. Brazing with Filler-

Material Pastes 9. Brazing Aluminium  10. Brazing commonly-used parent materials

11. Question time 12.The Methodology of Process Analysis

Appendix; Process Analysis Tables; Index.



The EABS Technical Article

Frequently asked questions!

The literature of brazing technology abounds with interesting articles and monographs that
provide an in depth examination of the fine detail of both ordinary and highly specialised
applications of the process. Such documents are very useful both to engineers who use
brazing, and specialists who wish to expand their detailed knowledge of what is going on in
the technology. However, we would all do well to remember that a cynical person describes a
‘specialist’ as a person who knows more and more about less and less until eventually he
knows everything about nothing™!

In some cases this can be seen as being a reasonable criticism of a brazing specialist. This is
because it is often true that such people tend to concentrate their efforts on the fine detail of
some discrete aspect or other of the technology rather than spending their time trouble-
shooting problems of a general, and to them, simple nature.

This is not the approach that is adopted by EABS. Our ‘specialists’ know from years of
practical experience that most day-to-day problems are readily solvable by the application of
only a little ‘extra’ knowledge. Unfortunately, people who have a problem that needs to be
resolved often do not have the necessary basic knowledge to derive a viable solution for
themselves; which is why they turn to ‘specialists’ for help! This often results in the enquirer
asking a question which, according to some specialists, should not have been asked in the
first place because the answer is clear to everyone....! This is a rather strange attitude to
adopt: it ought to be obvious to all that the route to a solution to the problem is not clear to the
enquirer otherwise he would not have asked the question in the first place!

To assist people who are faced with a problem that that appears difficult, but that is readily
resolved by the application of that ‘little piece of extra knowledge’, EABS is producing a series
of short articles for inclusion in our Newsletters that will provide the answers to a number of
such questions!

The question that we will consider now is:
Can | braze to a plated surface?

The first thing that has to be said about this procedure is that it is nearly always technically
unsatisfactory to braze to a layer of plating, and is a procedure that is best avoided! The
exception to this rule relates to very costly, and intricate procedures, that are sometimes
carried out when vacuum brazing very specialised aerospace components with nickel-base
filler materials. In such cases the primary objective to use a two-stage brazing technique
where the first stage is to cause the ultra-thin electro nickel plating to bond metallurgically to
the substrate of a gamma prime casting which has a relatively high aluminium/titanium
content. After cooling the parts are inspected. If the bonding process is seen to have been a
success a second furnace cycle using a suitable nickel-base alloy is used to make the
required joint(s). During this procedure the bonded nickel surface is dissolved by the filler
material as it wets the substrate Engineers should, therefore, remember that it will be a
serious mistake to make if, having previously read something about the pre-plating of gas-
turbine components prior to brazing, they believe that to simulate the procedures in a lower
cost environment will lead to success. You can be about 100% sure that it won't!

The fundamental consideration in 99.99% of cases is that since the plated layer itself is
invariably very thin, typically 0.0125mm or less, the adhesion of the layer to the surface on
which it has been electro-deposited is invariably weak in comparison to the normal strength
expected of a properly brazed joint. It can therefore be seen that the strength of a joint where
brazing to a plated surface has been carried out, and assuming that the solubility of the plated
layer in the molten filler material is low, will only be equal to the strength of the adhesion
between the plated layer and its substrate!



We will now consider two cases that might sometimes arise:

Reducing atmosphere furnace brazing of mild steel to nickel-plated mild steel
with copper
Brazing in air to an electroplated surface.

Section 1. Brazing in a reducing atmosphere furnace

As a general rule, when one thinks of ‘furnace brazing’ one generally has those situations in
mind where heating of the parts to brazing temperature is accomplished in a furnace under a
protective atmosphere so avoiding the necessity to use a fusible chemical flux. However since
the technical and practical aspects of furnace brazing are covered in detail Documents 3.1
and 3.2 in the EABS Technical Library in the Member’'s Area of our website, they will not be
revisited here. In the case under review it is necessary to consider the metallurgy of the
wetting of the nickel-plated layer with copper since it is this factor that provides the first step
along the road to ‘user dissatisfaction’ with the process of brazing to a plated layer.

As is widely known the mechanism of the wetting process is quite complex. The process is,
perhaps, more easily understood if one appreciates that when a molten filler material begin to
dissolve a small amount of the parent material upon which it is standing it is considered that
the filler metal has wetted that parent material. Naturally, this means that when wetting
occurs, during the time that the filler material is molten and in contact with the parent material,
it will continue to dissolve small amounts of the parent material over which it is flowing. As a
result the composition of the filler metal in the joint undergoes continuous change in its
composition until it solidifies!

The amount of inter-alloying that occurs between the molten filler material and the parent
metal(s) during the wetting process to form a ‘new’ (parent metal + filler material) alloy is
intimately related to:

The time for which the alloy is molten and in contact with the parent material and
The temperature of the molten filler material

The overall effect is that the inter-alloying that occurs during this time can have a major
influence upon the fluidity of the filler material and its ability to flow by capillarity.

1453°C
Liquidus —__ = ~ ATt 1315°C
\ __________________________ 12450C
1083°C Solidus i
100%Cu 50%Cu 0%Cu
0%Ni 50%Ni 100%Ni

Pure copper has a single melting point at 1083°C
Pure nickel has a single melting point at 1453°C
An alloy of 50% Copper: 50% Nickel has a melting range of 1245-1315°C



Fig 11.1: The copper- nickel thermal equilibrium di  agram

In some cases the parent material dissolved by the molten filler results in the melting point of
that filler rising . This can lead to the situation where the melting point of the ‘new’ alloy rises
to a point where it becomes higher than the temperature at which the brazing operation is
being carried out! In these situations the fluidity of the filler metal is reduced, its flow
characteristics will become seriously impaired and, eventually, it ‘freezes’, and flow ceases.
This is precisely what is likely to occur when molten copper flows on the surface of a nickel-
plated component. This effect is illustrated in Fig 11.1

From a study of Fig 11.1 it is clear that as the copper dissolves the parent material there is a
progressive change in the fluidity of the filler material as it flows through the joint. A further
occurrence is the fact that both the solidus and the liquidus temperature of the filler material
increases.

Depending upon the length of the joint, the time taken for the filler metal to flow into it, and the
temperature at which the furnace is operating, any premature ‘freezing’ of the filler material
that results can lead to the formation of a joint that is only partially filled

It is very easy to demonstrate that the higher the temperature the greater is the amount of
inter-alloying that results. Clearly, in the example being considered there is the metallurgical
fact that the melting point of the brazing filler material might rise to a temperature that is
greater than the operating temperature of the furnace. This will lead to premature freezing of
the filler material, and if not all of the plated layer is dissolved by the copper, to the risk that
the strength of the resultant joint will only be that of the strength of the adhesion between the
plated layer and the substrate. See Fig 11.2

Not to scale

A layer of a copper-nickel
alloy melting at 1150° C?
Beware!

The strength of this
layer will be very low Mild steel
after brazing

Nickel platina

Fig 11.2: One metallurgical result of brazingtoa  plated surface!

On the positive side, the probability is that the molten copper will dissolve all of the nickel with
which it makes contact. In this case one has to hope that the amount of copper available
would be so great that even when it had dissolved the nickel plating the composition of the
‘newly produced’ copper-nickel alloy would be such that its liquidus temperature would still be
below the furnace operating temperature. In these conditions premature freezing of the filler
alloy would be avoided, and wetting to the steel substrate would be the norm, the resultant
joint possessing satisfactory strength. The reality is, however, that this is the best result that
can be hoped for!

As we have seen, a much less satisfactory result would be if only a portion of the nickel layer
were dissolved. This would inevitably lead to progressive ‘thinning’ of the nickel-plating in the
vicinity of the copper coupled to the production of only a partially filled, relatively weak, joint.

These alternatives are probably not a way that anyone would knowingly wish to go, and why it
is a general rule that attempts to braze to a layer of plating need to be strongly discouraged!

Section 2: Brazing in air

It is about certain that the plated layer would oxidise during the heating stage of the process
and that the resultant oxide would be dissolved by the flux. In such cases it would be clear



that brazing would, in effect, be undertaken directly to the surface of the material that had
been plated. This would be acceptable from the point of view of joint strength, but might be
unacceptable from the point of view of the corrosion resistance of the component.

The strength of adhesion to the substrate of any portion of the plated layer still remaining
would be severely reduced. This would be the case even if only modest heating had occurred.
The oxidised surface of the plating might not have been dissolved by the flux but the
inevitable result of atmospheric oxygen diffusing through the plating during the heating
process would cause severe oxidation of the substrate and this would be cause of the serious
reduction in the reliability of adhesion of the plating to the substrate.

Clearly, the two situations discussed above demonstrate why there is an outstanding case to
avoid trying to braze to the surface of plated components!

© P.M.Roberts/EABS/April 2009.

Newsletter Feedback

As might be imagined it is no easy matter to sit in front of a PC, select MS Word, and begin to
compose the Newsletter. Sometimes there is something that is relatively new to bring to the
attention of Members; the matter of the impending ‘arrival’ of ISO 17672 being a case in point,
in other cases we really struggle to produce something that we, The Secretariat, believe will
be of interest to you! As a result it would be of major assistance to us if, as a Member, you
could suggest some ideas concerning what is of direct interest to you at the moment, or a
question that you would like to have answered but never really had the nerve to ask before!
There are also such points as:

| can’t agree with your comments on x because .......
| liked the section of the Newsletter on 'Y’, but it would have been better for me if you
had also expanded the section of it dealing with the matter of........

1. What I really want to know to help me with my brazing is...........!
2. Why don't Suppliers... L2

3. Can you include some notes about ceenl?

4,

5.

This type of Feedback would be of great help to us, and we hope to hear from you

End of Newsletter Text .



