Understanding Plumb Platinum™ Solders

Daniel Ballard ¢ Precious Metals West

Sol(lm'ing, {as opposed to weld-
ing)is using a low lemperature
material to bond or fill materials
i an teni.

WIHAT DOES “PLUNMB™
MEAN IN SOLDERS?

When the precious metals
content in the solder matehes or
is superior to the jewelry, we call
it plumb. Otherwise we call it "re-
pair” grade solder. Different mak-
ers of solder use somewhat dif-
ferent terminology for low karat
solders. but plumb always means
at least matching the precions
metal content benveen the solder
and the jewelry.

\s we know, platinum jewelry
normally runs from 90% 10 95.2%
P To understand plumb™ plan-
num solder. I must also talk
about gold solders a bit for com-
parison. When we consider gold
Jewelry in the United States, we
sece gold content run [rom 41.66%
(10K} ro 75% (18K) with some ex-
ceptions, such as the very rare
G1.66% (22K) and some imported
jewelry that may be as low as 33%
gold . You can see that monearly all
instances. we have a lot ol alloy to
work with i creating solders for
gold compared 1o platinum,

For decades now we have
heen aceustomed to gold solders
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that run in gold content from 23%

Lo 80% gold. In previous years way

back when, we only had gold sol-
ders that had a lower content
than the jewelry. One example is
how jewelers used to mix 1 dwt of
silver solder with 1 dwi of 14K
scerap. This gave them a 7K yellow
solderwith a low low tempera-
lure. In more recent Limes we
have been able to use cadmium to
recluce the flow femperature ol
solders. That fairly toxic material
allowed high quality solders to be
made in "Plamb” grade. Other
very low melt elements arve used
instead of Cadmium. Tin is some-
times used. Indium is a very
common element in the solder
brade. In fact indhum has been
used by PMWest, my employer
and by my employers father (a
the old PMR co.in Buffalo) since
the very first days instead of cad-
mium. For 14K, or even 18K, we
have a lol ol alloy we can use to
gel the color, strength and fow
characteristics we desire.

The gold content in gold sol-
ders varies a lot. Unlike jewelry.
gold solders may or may not be
stamped with the gold content.
“Phunb™ solders of course are.

W hat we call “repain” solders in
gold and platinunm. the precious
melal content is adjusted solely

for either melt and color, or at the
wholesale level price. Then the
solder is marked with cither the
intended use like [4ye or
stamped with the (Tow temp like
1100 ptsolder Tn this paper [ will
address the previous comventional
platinum solders as “Repaie” sol-
ders and the new solders as
“plamb™ This is similar 1o what
we are all used 1o i gold solders.

A FEW RHETORICAL
QUESTIONS. ..

What is really in “silver” sol-
der?  Silver of course in varying
amounts bul lols ol sihver.

What is really in “lead” sol-
der? Teead ol course. even though
we use it on copper pipe most ol
len!

Whalt is really in gold solder?
Gold. and mostoften in the same
percentage as the rest of the jew-
elry.

What is really i “Platinum”™
solders? A different story,

In what should be called
“platinum repair” solders.a nec-
essary lack of Platinnum causes the
addition of substitute metals in-
tended to puldl down he Tow temp
while providing color and
strength. All of us in the platinum
solder trade use substitute metals
for How and or color. Beneh jew-
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elers must be very careful aboul

swwhat brand of solder they use so

as 1o avoid problems. One gels
accustomed to o particular hrand

ol solder and any change requires

adjustments along the way, Al of

these shortcomings help the new
laser solder machines look good.

In addition ro keeping the heat

close 10 the work. a laser welded

Joint matches color perteetly. The

cosl however is stll in excess of

520.000 for cach machine. Many

Jewelers tell me of how they

learned to weld rather than solder

platinum due to quality concerns,
Lels examne the metals we
commonly substitute for platinum

i solder.

I. Nickel-Remember all the ron-
ble cause by Nickel inwhite
gold? We usually work (o keep
mckel out ol jewelry where s
practical to do so. Burope pre-
fers no nickel at all.

2. Stilver-This is hardly a melal
commonly associated with
platinum jewelry, but it pro-
vides important propertics 1o
comentional platinum solders.

3. Palladiam-Too high a melt
temperature to help muchal
all. but it is the very common
clement found in higher
temperature solders. In recent
months cost has become a big
factor with this important ele-
menl.

4. Gold-Wrong color and 1oo
high a temperature 1o solve the
[Tow.

These metals do have short-
comings. Poor color porosity and
some very visible seams just to
name a ew. This is ollen fixed
with rhodium plating. but that is
another unneceded expense, and
rhodinm will wear off with time,
which can disappoint the buying
public. Due to the unique nature
of platinum. we always had lo
compronuse Lhe platinum conlenl

of the solders. Sometimes i the
ligher temps we find some Plati-
num but only ravely helow 15000
In these solders we do not lind
platinum conteur even closely ap-
proaching the content in the jew-
eleys Fmust point out that all of
the above applies 1o the solders
made by PMWest. just like anyone
clse making solder for use on
platinum. At 1300°C there is typi-
cally from 10% 1o as lirtle as 0%
plalinum content.

Platinun solder rarely veally
deserves the title platinum. As
shown above we usually name a
solder by its main ingredient
rather than its use. Ever heard of
“copper solder? Of course not
plumbers and electricians use lead
solder for that. | do not niean o
inply any deception was ever in-
tended. Platinum, as we well know
from bench work and casting is a
very different animal than gold.
Aslronomic temperatures cause
all kinds of chtliculties. many ol
which are best solved by solutions
published by PG refer to all
those hooks [rom previous plati-
num days.

In late 1998 after presenting a
paper for Platinum Day Weslt, [
had a meeting with my boss Keith
Weinstein. T wanted to do another
paper for PGV discussed a few
icleas then T brought up a long
shot possibility.

At the time rumor had it that
the new “Heat lreatable™ S+
platmum developed by Steven
Kretehmer melts below 1700°C.
perhaps close 1o 1600°C. This
was the [irst commercial casting
grain with the lower tlow tem-
pevatuve. Really, in cormmon experi-
ence there were no platinum alloys
with low flow temperatures at all.
Once the fact that this could be
donc at all was commonly known,
many possibilities emerged and
will continue to do so. The possi-
hility of using that metal as a sol-

dercame straight to mind ., but a
solder that is too havd creates
problems for fimshing. and 1600
15 nolavery low tenip for a good
Pt solder. But the sced was
planted.

[suggested that i we applied
30 years ol solder making knowl-
cidge to the prineiples found m
Sand published JN alloys, we
could develop “plumb™ platinum
solders. Aller taking a look at our
own solder formulas ideas took
real shape.

Keith's reaction was predict-
able T this was so casy why was it
not done before! I reminded
Keith that even though solders
had been oul a long time, S owas
very new L also realized that very
little had been done for decades
due to that fact that platinum had
been oul ol common use for so
very long, Keith then veally hit the
books. More detail about the de-
velopment story can be found in
the upeoming Pday west 1999
hook. "That paper s ritled "Devel-
oping Plumb Platinum Solders™
Keith found the work done by
Johnson Matthey Steven Kreteh-
mer and papers lrom PGl o be
very helptul. In fact. only personal
time constraints kept Steven from
working with us on this new
praduct.

My feeling was that lor a vi-
able line of products we needed
“easy” medium T and Thard”
grades ol solders. That means
three distinet flow temperatures,
all as low as possible. Keith sas
ahle to invent one kind of viable
alloy that did what we needed.
The obvious thing to do was vary
the PU% for Hlow temp purposes.
There were many things to evahi-
ale. We discussed a few [ormulas,
The form the new solder would
lake would be the familiar sheet,
rolled fairly thin and cul into sin-
gle dwt pieces. One oddity of sol-
der mfg is that we must make the
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procduct reasonably altractive,
Jewelers expect solders 1o have a
clean almost polished appearance,
This despite the Fact that the very
same jeweler is going toanelt the
solderone chipat a time. With
some sense of what we needed,
we called ourman at the shop in
charge ol rolling mill operations,

W hen ereating a new product
your best people are eritical.
Robert Tumabao brings 10 years
of shop experience to the task.
Ketth gave the inibal tesl Tormulas
to Robertowho began with the
93% Pusolder The pieture shows
one example of failure. The other
shows Robert at his home away
from home.

As Robert worked his way
through some predictable proper-
ties emerged. The higher Pt con-
tent material is casier 1o roll oul
than the lower. This 1s consistent
with solder manulacturing in gold.
The metals we use 1o lower the

low temperatures ol solder can
make the mgots very brittle This
Is Lrue inmost precious metal sol-
ders. With time and elfort we were
able 1o roll out sheet plumb sol-
der.

We gave the initial test solders
o alocal trade shop jeweler whao
faces a wide variety of assembly.
stzing and vepair jobs, His reports
were extremely encouraging. We
then began awider series ol tests,
all based on real world circum-
stances. Many thanks 1o 1he local
LA jewelers who tested and re-
ported to us.

A nonth orso later at Krall-
werks 1999, 1 set up a soldering
beneh with some scrap platinum

jewelry and the brand new sol-

ders. This was a chance to ask the
experts who weve present at
Krathwerks that day to assess the
new solder,

Anyone who wished to try
the solder was given the chance.
This included mysells despite a
near complete lack of beneh ex-
perience. Oddly enough, T can
work with this selder in platinumn
casier than | can work in gold
soldering. Once 1 got used o
the salety goggles, the soldering
is simpler. There s no oxidation
or [Tux to be working around.
The Tot color makes it casy 1o
sce when the solder {Tows, My
[eeling is that this will allow the
fess “platinum experienced” jew-
cler to have an easier time sol-
dering.

Christian Tse was very help-
ful. e tried the solder at the
beneh I set up, and helped de-
termine flow temperatures, When
I needed pictures of the solder
being tested, he graciously -
vited me 1o his studio. Onee | ar-
rived and set up my camera. he
soldered a couple ol pieces of
bar stock that had been cast. In
the end, the joinl was strong. and
cleaner than the rest ol the host
material. Unlortunately, the cast-
NG was not as nice as we nught
have hoped. As we examined the
polished solder joint under mag-
nification, we saw pinholes all
across Lhe surface ENXCEPL for

the joint itsell. The joint color
was a naked eve matceh,

Jurgen was very helplul {of
coursel. TTe was another of the
(st to tey the new solder al
Krattwverks 99, We sent samples
Lo a variely ol designers and jew-
clers who work in platinum.
Those who {ound the time, and
were kind enough to call re-
ported favorably on the solder,

How 10 use the Solder

With time and resting we es-
tablished approximate tlow tem-
peratures and found where we
musl be caretul with how we use
the solders.

As was suspected. this solder
requires no flux . The very high
purity seems to take care ol any
problens in the alloy as far as
oxicdation goes, We found this
solder must not be used like one
uses gold solder. By that T mean
that this solderis faiely viscous,
unlike gold casy Tow solders. The
new platinum solder stays elose
to the joint.

All reports of discolaration
have been heard Tronmn jewelers
who pick this solder up as a mol-
ten ball with a titaninm or tung-
sten piek. This would fimply thal
those metals either alloy into or
somchow discolor the solder. All
this veally means is that you must
use some other way o plave the
solder at the joint. One trick 1s
that red hol platinum is sticky by
nature. I'fux ean disturh the sur-
lace finus
keeping solder in place AVith siz-
g there s no problem as long
as you have enough tension in
the joint to hold the slice of sol-
der. One important achvanrage to
the new solderis the supertor
color match at the lower flows.
This allows one to melt the sol-

1.500s nol suilable for

derall the way through a shank
without fear of melting the ring
shank itsclf



The present available formu-
lations are as {ollows:

Pr-19 15 90% Proand 10% alloy.

and Tows i the 1300°C range-
Owr “easy Tow™ solder As the
name imphies this s oor “easy
How ™ solder that is “plhumb”
ssame content as the intended
Jewelytto all the 90%PLT0% T
or Ru or whatever s coloris
closest to 90 10 of course.

PN s 92.5% platinum, The
way to mnerease the Tow tempera-
ture was to merease the plati-
nom. This matertal Tows in the
1100°C range. This is onr “me-
divem [Tow™ solder Tts color works
with any kind of platmunm jew-
(‘]I’\ but s only truly " plumb™ 1o

VO jewelry.

P11 95% platimum. The
highest flow among the new sol-
ders. i Mows al 1500°C ara bil
less We call i the “hard (Tow”™
solder despite the faet that s
Mow temperature 1s hundreds he-
[ow the fTow ol ordinary casting
platinum. Tt s "|>ll|nllj" or better
to all platinum jewelry, Anironic
Smay be
a bitwhiter than 90 I().i('\\'(‘ll"\i n
certam tems this can be anissue.

twist Lo this formula,

[Foasy, Mediamand Tlard s
oneway to look at the solders,
\nother is to simply go by the P
content and mateh whaleveryou
are working on. That s deal Tor
colorand works [ine when yvou
only need one Mow to do a repaie
This solderis the elosest color
mateh simply due to matehing
the platinum content. . Scientific
testing may show that our fTow
temps are a bitofUThe Tests we
find most valuable ave those per-
formed Dy jewelers at theiy
bencehes, Mter all those are real-
ity based. Seientific tests have
huge value but can be nslead-
g to apply at the henehs Many
theoretical advances i metal-
lorgy have not worked as well as
imdicated by the tesrs,

The physical strength of 1his
solderis very high. Like any sol-
derthe strength depends on the
quality of the surlaces and the
teehnique used by the jeweler,
\gain. our Lests were perlormed
on actual jewelry which was
“abused™ ntypical consumer
ashion. I suspect thal furnace
assembly can he accomplished
with the casy low. That would he
an advantage for those who
stamp and assemble platinum
settings for dhamonds. | referto
those "peg base™ heads we nse i
gsels. One will notice the

solder sheets themselves are
quite hard and springy: That is
because they gel so wark hard-
encd durmg manutacture. The
solderwill not “polish oul™ leav-
g ascam. bnorare instances, ke
when the newly soldered joint
cools very \lm\l\ some “ridgimg”
can be found. 1. ightly alnfnlnw
the ridgecthen |lg||ll'\ |)mn|.s|nn:_;'
avound and on the joint followed
with normal palishing can casily
address this. Another approach is
Lo heat the item to annealing
temiperature and quench, .\ll of
the fTows indicated are deter-
mined by comparison melts not
scientilic analysis. This would be
unusual among our large com-
petitors. The cqguipnent that pre-
cisely determines true flow temy-
peratnres is quite <‘\|>(‘mi\v and
rare. However time and agan
real world testing has |>1<)\u| the
vahidity of new products,

Phamb solder works well on
all common platinum alloys, Thal
mcludes Didiam rathenium. pal-
ladinm. cobalt and copper. \ pos-
sthle exception may be the new
lower flow teniperature plati-
nuin's such as Hoover & Strongs
S ™MOBy the way just like plumb
platinum solder, S+"™ 05 a trade-
mark product. Duc to the low
mell ol these casting and Fabri-
cating metals, the usual spread

hetween the host platinuny and
oursolderis reduced. By the way.
Fwantto point ont that all high
temp solders have o polential
problem with some platinum al-
loys-Simiply hased on the rela-
tvely Tow melt temperature.
Polishing platinum is a re-
nowned ehallenge. \ common
frustration with vepaie platinum
solderis the tendeney 1o polish
oul and leave a scam. Plomb sol-
dermore eloselv matches the resl
ol the item,
also want 1o caution jewelers
who size and vepair jewelry made
with the Tow fTow platinam’s.
You may be i fora nasty sur-
prise one dav, What | fearis the
(act that ordinary “platinum™ sol-
ders that fTow well helow the
el ol 11T platinum do not have
the best color mateh. and may
very well polish out ol heal
treated platinum. Yet il one tries
to use 1700 solder comueh tm-
proved color matehs ona plat-
num alfoy that melts ar 1600, well
we can hope that no delicate cars
are presentoand one has a mold
ol the style mwork fora recast,
We linve not yet developed a
|)|l||ll|) platinum solder that flows
{1200 or Jess, Sooonidation of
I|1(- coball iy eertain alloyvs will

stll be anissues Exeept at the
joint of course. With some fur-

ther technieal assistance Irom

Merends e the trade we will estab-
Lish precise fTow temperatures.
and more detatled plysical m-
formalton. However we believe
this revolutionary alloy can be
used in 73% to 87% platinum sol-

der “plumb content unlor-
tunatelv for far lower fTow tem-
peradures.while still mantainimg
avery fmorable color and behay-
101 The peason we hiave not vel
tested these s that we have been
unable to get the Tower platinum
solders to roll out. This is where
we need some helpo | ask that

-
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those who share onr imterest i
phomb platimuam solder orwho
can improve the stare ol the arl
work with us. In this vein Ihwant
to mention that we have a huge
conunibment 1o plalinnm 1e-
search at PMWest, Ovr rescareh
includes the newest platinum

vapid fire investments. room tem-
perature flask casting. and even
“chamond i wax” platinum cast-
ing. Considering our small size as
a company (9 employees) we are
stretehed a bit thin, \We welcome
any input on improving this new
product. After all we only began

only began testing less than 1)
months ago

Thanks 1o MISA. PGl and
Jurgen for putting on this
Premier symposiunt,



