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Introduction

Steve Johnston, WD8DAS –

• Lifelong destroyer, builder, repairer, and restorer of electronic gear.  

• Started taking apart radios as a youngster and became a ham at 
age 13.  

• He has been a ham for 40+ years and lives in Madison, Wisconsin.

• Education - BA in History and Masters in Business Administration.  

• Broadcast Engineer for 30+ years, now consulting.

• In rare hours not spent with radio and electronics he pursues his 
other avocations including writer and historian. 

Today we will discuss soldering tools, supplies, and techniques, then 
show a demonstration of the craft.
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Tools of the Trade

Every trade and profession has an implement 
associated with it:  

- Carpenters have their hammer and saw,

- Doctors have their stethoscope,

- Judges have the bench and gavel,

- Gardeners have their shovels and rakes.

The iconic tool for electronics work is naturally

the Soldering Iron. 
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What is Soldering?

Soldering is a process in which two or more work 
pieces are joined together by the use of a filler 
metal (the solder) between them.

The solder has a lower melting point than the 
adjoining metal. Unlike welding, soldering does 
not involve melting the work pieces – just the 
solder.

In brazing, the work piece metal also does not 
melt, but the filler metal is one that melts at a 
higher temperature than in soldering. 
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Solder

Electronics solder is an alloy, traditionally of tin 
and lead.  Common formulations are designated 
by a fraction:  XX/YY percentage of tin/lead.

• 63/37: melts at 183 °C (361 °F) (the only 
mixture that melts at a specific temperature 
point, instead of over a range)

• 60/40: melts between 183–190 °C (361–374 °F)

• 50/50: melts between 183–215 °C (361–419 °F)
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Solder

For environmental reasons (and the introduction of 
regulations such as the European RoHS), lead-
free solders are becoming almost exclusively 
used in manufactured commercial products. 

Unfortunately, most lead-free solders are not as 
easy to work with as traditional formulations, 
melting at around 250 °C (482 °F).  In hand 
soldering for DIY electronic projects, equipment 
rework and repair,in my opinion tin/lead solder 
is still preferred. 
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Keep it Clean

On the clean surface of some metals, molten 
solder will flow and “wet” the surfaces.  

It penetrates a tiny bit into the grain of the both 
metal pieces, creating a molecular bond that is 
as effective in conducting electrons as if there 
were no joint in the metal at all.

But this only works if the surfaces are really clean, 
free of contaminants and oxidation.
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Keep it Clean

Plumber and sheet metal workers use an acid flux to clean the 
metal.  This is NOT suitable for electronics.

For many years the most common type of flux used in electronics 
was rosin-based, using the rosin harvested from selected pine 
trees.  Modern man-made fluxes for electronics solder are 
currently available in three basic formulations: 

- Water-soluble fluxes – high activity fluxes which are removed 
with water after soldering 

- No-clean fluxes mild enough to not "require" removal due to 
their non-conductive and non-corrosive residues. 

- Traditional rosin fluxes are still available in non-activated (R), 
mildly activated (RMA) and activated (RA) formulations. The 
residue resulting from the use of RA flux is corrosive and must 
be cleaned away after soldering. 
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Choosing your Solder

Rosin-core 60/40 or 63/37 tin/lead solder is 
my choice for hand-soldering. High-
quality lead-free solder would be a distant 
second choice, but usable for most work.

I select the diameter of the solder “wire” as 
appropriate to the size of joint being 
made.  Small work calls for small 
diameter solder.  And larger joints need 
bigger solder.
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Choosing your Iron

There are many brands and types of soldering irons on the 
market.  After a lifetime of soldering, here are my three 
favorite varieties:

Portable Soldering Pencil        Soldering Station              Soldering Gun
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Portable Soldering Pencil

Suitable for occasional work on the bench and in the field. 

Chose a pencil iron having easy-change tips with some mass.

Buy more spare tips along with the iron itself.

Tip temperature may be poorly controlled.

Powered by 120 VAC, 12 VDC, batteries, or butane gas.

Not a good choice for long work sessions with many joints.  
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Soldering Station

Suitable for longer work sessions on the bench. 

Chose a station having easy-change tips.

Seek good thermal recovery – either tip mass or fast control.

Buy more spare tips along with the iron itself.

Tip temperature nicely controlled and may be adjustable.
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Soldering Gun

Suitable for occasional work on the bench and in the field. 

Chose a gun having easy-change tips and tight clamps.

Buy more spare tips along with the iron itself.

Tip temperature will be poorly controlled (trigger on/off).

A good choice for soldering to large metal objects.
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Care of Tips

After a few minutes of use the soldering iron tip will darken 
with oxidation and burned flux.  

Clean it by wiping the tip on a damp sponge or cloth.  Brass 
“scouring pad” wipers are also available to keep tips clean.
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Soldering Technique

Soldering is like painting a house.  If you have the 
correct materials and equipment, and the 
surfaces are perfectly prepared, then the job has 
every chance of success.  

If not, then no amount of skill can make up for 
poor materials, tools, and lack of preparation. (1)

(1).  Hartkopf, Roy. “How to Solder”, QST, August 1973
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Soldering Technique

1. Heat the joint, not just the solder.  

2. Don’t dribble or “paint” molten solder onto 
the joint  heat the joint so the solder melts 
and flows into the joint.

3. Do not move the joint while it is cooling.

4. Mechanical connections good, but not always 
necessary. There is a place for “tack-
soldering”.

5. Coat metal surfaces with solder that you’d 
like to join easily later. Some hookup wire 
and component leads are often pre-tinned 
with solder for ease of connection.
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Soldering Wire Splices

Pigtail Splice                          Western Union Splice
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Soldering Wire Splices

Heat the wire - allow the solder to flow into the joint.
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PC-Board Soldering
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PC-Board Soldering
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PC-Board Soldering

The “Cold Joint”
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Now a Demonstration…

Steve Johnston, WD8DAS

Fitchburg WI 

sbjohnston@aol.com


