
Soldering - The "Black Art" de-mystified 

Before I start this series of three articles on soldering, it's important to know one thing. 

You can solder! All you need to become as good as anyone else are the right tools & materials 
and a little guidance. Take it one step at a time, and don't rush at it. You'll soon be an expert! 

Part 1: The right stuff! 

First: a little about soldering, soldering tools & solderable metals. 

WHAT 15 soldering? 

Here are a couple of ex web definitions. 

Both are accurate, but they really describe only the "what", and tell you little about the "how" of 
soldering. 

• A technique used in making or repairing items whereby two pieces of metal are joined
by applying a molten metal which has a lower melting point than the two metals being 
joined. 

• A process used to bond similar or dissimilar materials by melting a fil ler metal or alloy
that's placed between the components being joined. (Solders are generally filler metals 
or alloys that melt at temperatures below 450 degrees C. (Above this temperature, the 
process is termed brazing and can use different materials and tools) 

HOW DOES Soldering work? 

Soldering is a process by which two metals or alloys are joined together with a third metal or alloy. 

The third metal or alloy is the solder. It has a much lower melting point compared to the first two metals. 

Soldering is different from adhesive joining. Adhesives bond by mechanical attraction having to do with 
the mechanical surface properties of the material relative to the adhesive. 

In the case of solder, there is a chemical reaction in addition to physical reaction. Soldering is 
primarily used to provide a convenient reasonable 
strength joint, to ensure electrical contact or to seal 
against leakage. 

Solders typically do not provide overly high mechanical 
strength, given the soft nature of popular solder materials. 
Soldering is used extensively in the electronics industry print
ed circuit boards. 

It is also used in joining metals in hobbies and in industries 
such as cutlery, tools, metal box making etc, where its 
strength is more than adequate. 

The soldering process bonds by creating what is called an 
inter-metallic layer. 

In order to have a good soldering joint, one must form the 
thinnest possible inter-metallic layers between the solder 
material and the base metal. 

Otherwise, the solder simply solidifies over the base metal without forming any bond (The dry joint is a 
problem that's familiar to anyone working in electronics manufacturing). 
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Soldering - The "Black Art" de-mystified 

Soldering tools and their uses: 

Basic soldering requires only a few tools. 

For once most of them except for a good soldering iron are quite inexpensive but if the modeller 
wishes to do a good job they must be the correct choices for the job. Get in the habit of using 
them with every task (in particular the simple ones like a damp sponge) and you will soon be 
routinely making the perfect solder joint! 

#1 -A good quality soldering iron with adequate power: 

A good quality soldering iron of a size that can be handled precisely and with adequate power to heat 
the job rapidly plus a tip of the appropriate size/shape to deliver the power where its needed and only 
where its needed. High quality does not necessarily mean expensive - in this context it just means well 
designed and with a power rating that can do the job properly! 

When choosing an iron, it is important to understand the difference between heat & temperature. 

It is a complete misunderstanding of the soldering process to think that a smaller or lower power iron is 
needed for smaller tasks or for lower temperature soldering jobs. The temperature to which the bit can 
be heated is only an indication of the potential level of the iron's output. What is important is the ability to 
deliver right amount of heat at the right place as quickly as possible. 

The measure of that is the power of the iron, expressed in watts. The right iron will deliver the right 
amount of power (heat energy) instantly when needed. This will ensure that fluxes can do their work 
properly, that solder can flow and bond properly and will result in a quick joint - and a quick joint ensures 
that the smallest possible area of the item being soldered becomes hot. 

The result? A better quality joint, with minimum possibility of heat damage to the parts being soldered 
plus the lowest possibility of damaging other parts or materials or (dislodging adjacent parts). 

Simplest example for railway modellers: soldering to rails. Modellers have trouble soldering to rail 
because among other things, their soldering iron can't transfer heat fast enough because either they use 
an old iron with a bad tip (or the wrong tip), listened to bad advice and bought a lower-power iron ... or 
tried to save money by going "too cheap" and the iron has been poorly designed. 

When soldering anything to rails in plastic track we want a fast, unobtrusive joint with no heating of 
sleepers or rail fastenings as this causes very ugly damage, changes gauge & weakens the track. 

Fast means exactly that: Even when taking your time, using the right iron & doing it the right way 
means the soldering iron will not actually be in contact with rail for more than two seconds .... and while 
that is enough for a good joint, it's not long enough to cause any damage by excess heating of rail! 

The perfect iron is one that's powerful enough to do any soldering job and small enough to be handled 
precisely. Ideally it will: 

• Have excellent temperature regulation.

• Have rapid heat delivery.

• Allow the operating temperature range to be adjusted.

• Allow the tip to be changed quickly and easily.

The ability to change tips really does matter. The tip area also 

controls the rate of heat transfer. 

More surface area= faster & more energy! 

In the end, its most important that you buy the RIGHT gear to do the job - equipment that will be 
flexible enough for many tasks. We'll define the right choices in soldering tools next. 
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Soldering - The "Black Art" de-mystified 

PLEASE pay close attention here, because whether you're an expert or an average modelle ... 

nobody can produce a good result with the wrong soldering iron and related equipment. 

So what kind of soldering iron do you need? 

Base station plus iron or "Stick-type iron" with power lead directly attached? This is up to you .... we like 
to use a base station iron like the Atten models shown here for kit work and electronics, but we find that 
it can be really inconvenient when wiring track. For trackwork we prefer a stick iron that also has tem
perature control such as the excellent Atten SA50, which is the best stick available right now! 

Bear in mind that a good soldering iron and related tools will last a lifetime and do not skimp! 

• Definitely not less than 50 watts power.

• Preferably temperature adjustable 200 ~ 500 degrees Centigrade (400 to 900 degrees Fahrenheit) 

• An iron whose tips have a hollow sleeve to surround the element for best heat transfer.

• You should have two tips. A 2 to 3mm T-2 type sloped chisel tip for brass and kit soldering, solder
ing wiring and soldering to rails, and perhaps a fine conical tip for electronics. 
(DCCconcepts always supply the correct tip types with every soldering iron: a standard small 
conical tip for finer wiring on PCBs and a very versatile T2 type tip which has an excellent profile 
for track use, wiring and all other general hobby soldering ). 

Soldering Starter Kit

Our recommendation? These are the irons we currently use every day. 

Best Stick Iron      Best Base Station

Many parts stores sell irons, and low cost 
irons that look good can be found on the 
net too ... but you'll be disappointed when 
it comes to spare parts and replacement 
tips, because often they just don't bother. 

DCCconcepts always stock spare parts 
for every soldering iron they sell, so 
whether it's a new element, handpiece, a 
new tip or any other part, your soldering 
iron can always be kept in top condition. 

These are the also soldering irons that we 
use daily so we know they work perfectly! 
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