Proper Soldering

| have done a little soldering in the “Farkles” thaal/é demonstrated to date. During
the time | have been authoring these instructionakgbste has been a very “spirited”
debate on the LDridershitp://ibdone.org/mailman/listinfo/ldrider_ibdone.ogréist about
proper electrical design and about soldering and crimpitgrelis much good
information passed on this email list and while it is albappropriate for posting here
some very good instruction has been provided by folks exmerkein soldering. One
such poster, and regular from the LDRiders list is Step&gephen has been kind enough
to allow me to repost some of his comments and insbngtere as | believe it will be
beneficial and this is a good place to hang it for posterity

Tinning:

The purpose of tinning stranded wires is simply to prepareitiee
for soldering. As we used to say, "Solder goes whedesslbeen!"

Because you saturate the wire with solder during tinnindpitval

for the actual joining of the wires during soldering to proceéat

quicker and easier than it would with bare wires. db @oes a *long*
way to removing oxidation and contaminants from betweesttiamds that
would otherwise interfere with the soldering process.

When preparing to tin a stranded wire the 'trick’ is toae enough
insulation to allow you to tin a good deal of the wirenyAexcess wire
is trimmed before you actually solder. Typically agh or so is
sufficient for 18 and larger gauge wire sizes. *DO NOT* tdhe
opportunity to twist the strands tight. You want th®nnemain as much
as possible in their original configuration.

Because of the additional wire involved, the actual Eeoé
tinning usually takes a couple seconds longer than the sajdanocess
its self. As with any technical process, preparationvasyhing.

1. Strip the wire (preferable without causing any damagjeeto
individual strands)

2. Position the wire so it points down!! While thgsniot *always*
entirely possible or practical, *try* to position it @srtical as you

can with the end pointing down. This would be a greag tionuse
anti-wicking tweezers. They will hold the wire withatrushing it and
stop the solder from penetrating under the insulatibgod don't

happen to have anti-wicking tweezers a small *\WEAK* clarggieat sink
(think: roach clip) will do in a pinch. The idea isd@aw heat *away*
from the wire in the area you do not want the soldgettetrate,

namely under the insulation.
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3. Place a non-meltable object under the wire to catimess you
are about to create.

4. Using electrical/electronics grade flux (Also knowrRASA flux,
"Rosin, Mildly Activated") thoroughly saturate the wir&lake sure the
flux penetrates between the strands. Solder wilbfolihe flux. Do

be careful not to get any flux under the insulation.

5. Using a *CLEAN*[1] large solder iron tip set, if you cdo

around 700°F[2] and a *large* diameter rosin-core soldeatera "heat
bridge" between the wire, the solder, and the ironBipng all three
together in contact with each other all at the same. The solder

should start to flow almost instantly. Certainly lwiit two seconds.

If the solder is not flowing and penetrating the wirehmittwo seconds
*PULL AWAY!!*, You are doing something wrong. Check yout-g and
try again.

[1] A*CLEANF* tip is critical to obtaining rapid solder fle and a
reliable solder connection. *EVERY* time you finish ddsy joint you
should be covering the tip with molten solder. Thig prikvent the

tip from becoming oxidized. An oxidized tip will take o@wn or
black appearance and will cause nothing but trouble. Ta theatip
gently wipe away the molten solder with a lint-f(ee low-lint) rag
*Immediately* before making contact with the soldenjoi

[2] This is one of those cases where having the tip ¢eapre too

low can cause more damage than having the tip temperatuhggh.
Having it too low will cause you to lollygag around waiting toe
solder to melt while the heat penetrates the wire artsshelting the
insulation. While having the temperature too high canedsse melted
insulation, the chances are less likely because byntecthe heat
wanders up that far you will be done with the procesd@rgigone with
the tip...

6. Begin (and continue throughout this process) to pussolber
into the heat bridge. This process will use a lot afesol The idea
is to "flush" out any contaminants with the molterdsoland to allow
the solder to run off the end of the wire into theeabjve placed in
step 3. Work the heat bridge along the entire lengtheoéxposed
wire. Continue to push more solder in as you go...

7. Allow the wire to cool and clean away any flux residuté

isopropyl alcohol. Do *NOT* use denatured alcohol. It &sakehind a
residue that will interfere with the solder joint yae about to

create. The reason you want to clean the wire @oler than just



getting straight to soldering is to allow you to inspeettthning to
ensure you don't have any big gaps of bare metal that getnitetted
with solder. If you find any places that didn't get tinned are
destined to end up in the joint created later on, simlyply flux

and repeat steps 5 and 6. With the most corroded anaexidires it
can take several attempts to get a proper tinning. It'srtamgdhat
the tinning is done correctly because it will make the swigerocess
*EVER* so much easier when you go to join the wires.

8. Form the wire to the desired shape and enjoy your rfeutyl
ease of soldering the wires together because you propegsned them.

| have placed on my server a short video (~15 secondisg of

process starting with step 4. Granted, this particulamy job was
done under "laboratory" conditions but the processeiséiie whether
you are looking though a microscope or laying on yer sid&ngunder
the bike... | only ask that if you want to watch itrethan once,
instead of watching it streaming, you right-click and "Sase." in
deference to my monthly bandwidth allotment...

Although the video isn't "perfect” (the flux isn't appliecthe
entire length, the solder touches the iron beforertimetouches the
wire, etc etc) it gets the point across fairly welNotice how

little time it takes the solder to actually penettatewires. Notice
how much solder is used to do the job. Notice, alsw, Veyy little
solder is left behind. You can still see the profiléhaf individual
strands after the process is complete. This wireusneady for
soldering and will very quickly take to the solder beingliepp
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A discussion of Tinning followed

> Wow, thanks for taking the time to post this. | ngalhjoyed it. |
> never tin wires but from seeing this | can see hswatally
> different.

If anything, | advocate tinning to make the soldering eastbfaster.

> Can | ask you some questions - after you've tinned tleeliwe
> this, can you then twist it as one normally wateldnake a joint
> where the wire has mechanical strength?
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You can and should. One of the points | forgot to make abouhg
is that it strengthens the wire so it can be manipdlatith less
chance of damage.

> Or do you simply arrange the wires next to each otteat, and then
>

| wouldn't rely on that for any kind of pulling strength anoiuld only
use it as a temporary last resort kind of repair.

> let the tinned solder melt and fuse the joint?

If done properly, there shouldn't be enough solder initiméng to

join the wires. The tinning is only there for facitéahe soldering.
When joining the wires, more solder should be used. Natthmore,
however... Just enough to get everything flowing and propexgred.

> |'ve always been under the belief that the solderldhmat be
> depended on for the mechanical connection.

*VERY* good thing to believe. Think of just how strong tader is
before you use it... Heating it does not make it any g&onin

fact, heating and cooling solder too many times will cabséwo
metals in the alloy to start to separate. Whenhafgpens the solder
will take on a grainy appearance and will no longer mefloav as
easily. At this point there nothing you can do but rentbee'dead"
solder and start over with fresh solder.

The strength in a solder joint come from the inteatietbond

created between the two items being joined. When dapedy, you are
actually creating a new alloy from the three difféneetals in the

joint (lead and tin from the solder and typically copjpem the wire).
The items should be in such close proximity (touchingd} the

solder has to wick up in between them through capilletip@a.

Applying heat to the items to be soldered rather thanttyirexthe

solder ensures that the surface of the items arerfwaigh to melt the
solder and therefor will create that new alloy.

> recently that you can, with stranded wire, just kihtbmoosh" the
> wires together, for lack of a better term, and soidem that way.

There are three types of splices with which | am iatety familiar.
This one is called a "mesh splice". It is used wheretlseconcern
about the outer diameter of the splice getting too langendnere there
stands a good possibility of chaffing of the insulatiorrdkie splice.



This is because the resulting splice is relatively wnooth. No

"hot spots" for chaffing points. You essentially "fraiié strands on
the ends of two wires, push them together end-to-end aootlsithem
down, then solder them. Obviously tinning is not an optioa hecause
the tinning process joins all the strands together and ylboow be

able to separate them. Although the mesh splice rasudtsplice

who's diameter is only marginally larger than the oagjwires (when
done right) it is also the least desirable of theelmaerms of

strength because it relies entirely upon the strengtheodolder joint.

A drawing of the Mesh splice steps can be found here:
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The two other styles of splices are the "Hook" and'Weap". The
Wrap splice is accomplished by simply crossing the vwatess 90° angle
and wrapping them around each other in opposite direc(toward the
other wire's insulation). The resultant wrap is th@ldesed. Of the
three, it is the second most reliable splice but igaele when

joining stranded a wire to a solid conductor wire. It gtiies in

the strength of the solder but there is *SOME* mechamidaantage in
the joint. It results in a splice that is only &lity larger in

diameter than the original wire but takes up a lot of limkstance

for a reliable splice.

A drawing of the Wrap splice steps can be found here:
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The Hook splice starts out life very much like a wsapce but

instead of wrapping the wire over its partner, each siverapped back
onto its self. The wrap is then soldered. This spdicke strongest

of the three because of the mechanical advantage afbgrehe loop
created at the end of each wire. It also typicauits in the

largest final diameter of the three and *must* be vergfodly

insulated (preferably with at *least* two layers of hdairgk) and
placed in an area where it will not likely be rubbedirgiasomething
else. This is because the loop can create a bulfpe sptice and can
very easily create a chaffing point in the heat shrink.

A drawing of the Hook splice steps can be found here:
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Each of the three basic splices have their adgastand
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disadvantages. Which one gets used is typically dettagehe type of
wires being joined and the amount of "wiggle room" you hawbe area
of the joint. Of the three | always try to use H®ok splice if possible.

Pictures of good Solder Joints
Here are a couple shots of "Acceptable"” stripping, tinning, an
soldering of wires... Don't have any handy of westre joints but
the standards are the same.
Stripped, tinned, and ready for termination:
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Properly positioned and soldered (yes, there is saiddat
joint[1]) yet a little long on the insulation cleam
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Properly positioned and soldered into a connector pin:
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[1] Contrary to popular belief, having lots of soldeesl6NOT*
increase the strength of the joint. Solder is vefyaad pliable and
has virtually no tensile strength.

The strength in a *GOOD* solder joint comes from thermetallic
bond between the items being joined. In joining copper wioes
example, the ideal joint would go from copper to a coppédgtd alloy
and back to copper without *ever* being pure solder.

The *ONLY* way to attain this intermetallic bond anckate that new
copper/lead/tin alloy is to get the copper hot enough totimelsolder.

In the case of the connector pin above, the bonceaed along the
backside of the hole. The "extra" solder in theipithere only to
keep other crap from filling in.

So there you have it. Some tips and procedures on havd&r €oming from a person
who has years of experience in doing this properly. Kham Stephen for letting me
reprint these valuable posts.
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Brian R.



