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In 1963, 53,262 tons of lesd were used in solder. 12.% of the lead
wms used in autamobiles, 10f in cane, 2.55 in coatings, and 655 for other

purposes.,

Before discussing the marksts for scldar, it might be wortiwhile de=
ocridbing briefly what salder is and same of its properties which meke it such
a versatile material.

Solder is composed primarily of lsed and tin. Various other alements
° mhuﬂm,miw,em&u,mm,ot;;mmduludmdhtm

1. Its corroaion resistance to atmospheric attack.
2, Its low melting point compared to most metals.
3. Tts adbility to alloy with or wet & great many
# metals or alloys.

ho Its ductility and ease of forming and shaping.
5. Its elactricel conductivity.

One or more of these properties make it ideally suited to most applie
cations where it is used.

Tin alone, whiles used as & solder in scme cases, 1s not as suitable
for general work as tin-lesd alloys. Lead when added to tin reduces the cost,
the malting point, and improves the wwtting properties. It is for theee
resscns that lead is such an important ingredient of solder.

To discuss all the markets for solder {oday is impossible because of the
tise available and t0 & grester axtent because of my inadequate knowledge of
81l of the maricets. I will mention a few of the more important uses and
sariete for solders. First, I will indicate the uses of solder in the suto~
motive industries, which accounts for 22.9%8 of the total lead used in solder,

In the antomobile, solder finds many spplications. It is used, of course,
in the electrical components which opsrste the electrical system. Brary light
o DU1b 1n the car including the sealed bean hesdlights contains solder to insure
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relistle slectrical connections. The vidration and shock autcmobiles are
subjected to, make mechanical connections in electrical systems too undee
pendable and a soldsred connection is used. Solder used in the electrical
aystens contains from 40 to 708 lead., On a weight basis, most of the lead
{s used in the automobile as a filler metal. In new cars, these alloys
called body solders or body leads contain as much ae 97X lead, the balance
being tin. "The sclder is supplied in bar form end is used to fill deats amd
imperfoctions in the body prior to painting. The body shop also uses body
solder, although of & higher tin alloy, for wase of working., The third

e jor category for use of salder in autamobiles is in the radiators.
radiator is composed of a series of tubes and fins usually mede of
or btrass which are sesecbled, Zluxed snd dipped into molten seal
the joints. Radiators designed to operste at higher temperstures and pres=
sures have gradually dictated the use of higher lsad allays becsuss of their
higher melting points.

In the past fifteen years, soldsr bas beet challanged as & material
the automotive industry and has succesafully withstood the challenge. Welding
and wire wrap techniques have been largely ineffective in replacing sclder
slectrical comnections, Plastics, primarily epcxiss containing iron powder
have been attenpted as a replacensnt for body sclder for new car mamufacture,
tut higher cost and difficulty in woridng with this type of material have made
thea infericr to solder. There Ms, however, boen more general scceptance of
the plastic fillers in the autamotive repair shops becsuse the prica differen=
tial is not as great with respect to the higher tin contant body solders in
use for repair work. The greatest threat to the use of scldsr in rediators
has come from attempts to replace the copper and tress rediators with alude
mum, This change, while desirable because of the weight and cost reduction
to be pained by the use of alumimm, is more than offset by the problems of
Jodining alumimm,

105 of the leed used in scldar goes to the can industry. Solder is used
to protect the steel from corrosion and is widely used for cans mam~
factured to contain materials other than foods, such a8 gascline, oil end other
non-food products. The lsed coatent of the solder is generally 70 to 8K,

Ancther important, though relatively small market for sclder is the
coating field, which consummes 2.5% of the lead used in solder, Here, a9 ia
corrtainers, the solder 1s used for corrosion protection, tut is also used to
preserve the scldersbility of surfaces. Millions of resistar, capscitor,
diods, tranaistor, lug and terminal leeds are costad with soclder and withouwt
the protection this coating provides, present autcmsted soldering production
techniques would be impossible,

Approximately 655 of lsed used in solder is used for unclassified
purposes. While no breakdown of this figure is available, it {s likely thet
4 largs portion of it is used bty the alectronic industries. This is a vast
and rapidly growing industry which should use more solder as time goes ca.

The past 20 yeers have.seen tremendous developments in the elsctranics
industry. A mmber of major developmente have besn achieved during this period
vitbrxutmuhmcqnwmm'puommmhnh-
pose 9,
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The first development was that of printed circuits. The oconventional
electronic circuit consisted of a metal chassis on which were mounted, ree
sistars, capacitors, tubes, tuners and other camponents. These were intare
cornected with insulated wires soldered by hard with an iron and core solder
to tarminal posts. The result was a group of wires looking liks a bowl of
spaghetti. The metal chassis was heavy and the unit was large because space
had to be provided to hand sclder sach connection. A printed circuit consists
of a copper circuit pattarn oo a plastic insulsting tese. Holse are drilled
or punched in the plastic to accamodate leads from components, the components
are inserted in the top of the board and the whcle assembly is scldered in
8.2C seconds by dipping in a tath of 60/LD or 63/37 sclder. The original
interest in the printed circuit approach stemsd from the attrestivas cost
reduction possibilities and this has been acoomplished, Many girls hand
soldering each oonnection have now been replaced by a scldaring machine which
soldars hundreds of comnections similtaneocusly in & fraction of the time it

done by hand, This technigue has resulted in a major change in
which solder is used. Much of the solder supplied as wire containing
flux and heated with a soldaring irvn is now being supnplied in ingot fum
the dip solder pots. The flux is applied to the board prior to
scldering. Actually, & printed circuit assembly contains more solder
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t the same time covers the conductor pat n
solder 1s used only at isclated connections. Whils the

used; tut in printed circuits, 37X lead le the maximm which
because of lack of high temperature stability of the printed circuit board
msterial.

In addition to the economic sdvanitage provided by printed circuits,
several other cutstanding advantages have developed. One of these is that of
space saving. The conductor patterns can be placed very close together
it possible to reduce the space occupied by the asvesbdly t0 & minimm.

i

A second major development which has ouaplementsd that of the printed
circuit was that of seai-conductors, These are essentially solid materials

nown vacwum tube. The transistor or dicde L» many times smaller than a

vacuum tube. A hundred transistors can ococupy the same space as one vacmm
tube. This has Deen a major contributing factor to the reduction in sise of
slectronic equipment., Seail-conductors use very little energy and throw off
very little heat. Twenty years ago, the occoling aystem, to remove the hea
generated by thousands of vacuum tubes, was &8 large as the computer 4
mmumm.mmc,mmwwmmmm
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Solder plays an important role in the semi-conductor industry. Leed
alloys are used as doping alloys in making active germainium and silicon
devices., Solder {s used to attach the germainium crystal to the base tab.
It is also used to hermetically seal the transistor can to the header, It
1s used to coat the surface of the can and header for corrosionm protection,
and finally it is used to coat the ieads to provide solderubility. Thus, it
can be seen that solder is vital to the manufacture of semi-conductors.

The camputer is the heart of the space program. Without it, the retrisval
and rapid analysis of data 20 necessary to success could not dbe achieved, It
1s also the nerve cell of cur camercial airline cpersticns and our eatire
defense and commnications system. A msjor effort is now under way to increase
the reliabllity of these electronic systems. One of the sreas under intensive

be proved that welding as a technique is more relishle than soldering. Gener-
ally, a faulty soldered connection is caused by poor workmanship, rather than
by the sclder. The same can be expectad of the welded connection, since so
much depends on cperation technique. Those of us in the sclder industry are
proud of the part soldar has played in the electronic industry. When it is
realized that exotic and complex electronic systems depend cn the soldered

is I indicated before, no break-down by industries is available on the
lead used in sclder for the 655 listed as unclsssifisd. In addition to the
electronic industry, a large portion of solder is used in plumbing where the
50~le3d/S0~tin allay has been the standard for 8o many years. This marioet
should continue for many years.

The electrical industry which produces relsys, gemerstors, transformers,
etc., consmes much leed in the form of sclder and should coatime to do so.

While solder should contimue to be used in increasing amocunts in all
industriss, a future threat to sclder consumption in the electronic industry
lies in the trend to micro-miniaturization and integrated circuits. Whether
this will result in saterially reducing the amcunt of sclder used is extremsly
doubtful. Past experience indicates that usually the reverse is true. The
industrial revolution, instesd of reducing esployment, created more jode.
The present trend toward sutomation will prodably do the same. I look to
increasing uses for solder in the years abesd. :

é
;
¢
g
]
¥
£

of the Lead Industries Association,Ins,
t the Chase Park Plasa Hotel, St. Louis, Missoursi, April 21-22, 1964.




