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About the Aluminum Association

The Aluminum Association based in Arlington, Virginia, works globally to aggressively promote aluminum
as the most sustainable and recyclable automotive, packaging and construction material in today’s market.
The Association represents U.S. and foreign-based primary producers of aluminum, aluminum recyclers
and producers of fabricated products, as well as industry suppliers. Member companies operate approxi-
mately 180 plants in the United States with many conducting business worldwide.

Notice/Disclaimer

The use of any information contained herein by any member or non-member of The Aluminum Association is
entirely voluntary. The Aluminum Association has used its best efforts in compiling the information contained in
this book. While the Association believes that its compilation procedures are reliable, neither the Association
nor its member companies warrant, either expressly or impliedly the accuracy or completeness of this infor-
mation, or that it is fit for any particular purpose. The Aluminum Association and its member companies assume
no responsibility or liability for the use of the information herein.

The Aluminum Association provides information and resources about aluminum products and aluminum-related
technology as a service to interested parties. Information provided by the Aluminum Association is generally in-
tended for users with a technical background and may be inappropriate for use by laypersons.

All Aluminum Association published standards, data specifications and other technical materials, including this
book, may be reviewed and revised, reaffirmed or withdrawn without prior notice. Users are advised to contact
the Aluminum Association to ascertain whether the information in this book has been superseded in the interim
between publication and use.
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Foreword

The principles underlying soldering of aluminum are identical to those that make metallurgical bond-
ing of other metals possible. After aluminum's tough protective oxide coating is removed, the
soldering of aluminum proceeds along lines similar to those used with other metals, utilizing essen-
tially the same techniques and equipment. But, it is precisely the difficulty in removing aluminum’s
protective oxide coating that makes soldering of the metal challenging. This is why the role of
cleaners and fluxes is so important in the aluminum soldering process.

Properly made, aluminum joints are long lasting, gas tight and strong. Depending on the solder
chosen, aluminum joints can be as strong as the metal joined. When tested, these joints fail at the
base metal.

Aluminum is joined by soldering when many joints are to be made simultaneously and economical-
ly; when nearby material precludes the higher heats of brazing and welding; when component
distortion must be avoided; when temper loss is to be held to a minimum; when equipment investment
funds are limited; and when rapid field repairs with hand-held tools are needed.

Soldered aluminum joints are widely used in spacecraft, electronics, electrical power plants and
power lines, household goods, refrigeration systems and air conditioning. The list of current and
future solder applications is virtually endless.

© Copyright 2017, The Aluminum Association, Inc.
Unauthorized reproduction by photocopy or any other method is illegal
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Introduction to Aluminum Soldering

Soldering is an inexpensive and rapid
means of permanently joining aluminum to alu-
minum and to other metals. Properly made joints
are leak-proof and strong. Soldering is used for
joining aluminum wires, making heat exchang-
ers, spacecraft, plumbing and thousands of other
applications far too numerous to list here.

Aluminum soldering can be straight-
forward when proper solder alloys, cleaners, and
fluxes are used. Single joints are readily made in
the field and shop with low-cost hand tools. Sin-
gle and multiple joints, often numbering in the
thousands, are automatically produced with
comparatively low-cost equipment by semi-
skilled personnel.

Purpose of Aluminum Solder Connections

The first step in proceeding with aluminum
soldering is to understand the type of connection
being made, as follows:

Tinning — This technique is used to render
the relatively non-solderable surface of aluminum
(by ordinary soldering fluxes) solderable by coat-
ing the aluminum with a more solderable alloy.

Thermal/Electrical — The connection de-
scribed here will be able to transfer electrical or
thermal energy from one metal into another
through the connecting solder media.

13

Structural (Joint Formation) — The for-
mation of a structural joint holding two metals
involves the process of joint clearance and assis-
tance of solder flow. This is an important
consideration, since aluminum has a higher sur-
face tension with respect to solder, than other
metals, like copper. Therefore, when making a
capillary joint one has to consider the space
necessary to facilitate solder flow.

Load-Bearing — Like a thermal/electrical or
a structural joint, this type of connection is also
expected to bear a certain amount of stress.
When creating a joint that is to bear a known
amount of stress, joint design and solder alloy
choice are key factors.

Advantages of Soldering

By the accepted American Welding
Society definition, soldering is a joining process
wherein coalescence between metal parts is
produced by heating to suitable temperatures,
generally below 449°C / 840°F, and by using a
filer metal having a liquidus not exceeding
449°C / 840°F and below the solidus of the base
metals. The solder is usually distributed between
the properly fitted surfaces of the joint by capil-
lary attraction. Brazing, by the same definition, is
a similar process accomplished at temperatures
above 449°C / 840°F, but below the melting point
of the metals to be joined. Welding requires that





