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SHine On Silver!
By Terri Haag

Scene One: Woman getting dressed to entertain new mother-in-law and boss’s awful wife for coffee.  Appears frantic.  Keeps looking at watch while digging through closet.  (Close-up on clothes flying over shoulder.) Woman surfaces from bottom of closet holding large, intricate silver concho belt aloft.  Triumphant laugh turns to strangled moan as woman realizes intricate concho belt is covered with black crud.  

Scene Two:  Same woman in parlor, now wearing some other dumb belt, not fantastic silver conchos.  Still looking frantically at watch.  Opens china cupboard door and pulls out a heavy silver tray and coffee pot.  Strangled moan turns to anguished wail as she sees silver items are coated with black crud.

Scene Three:  Camera angle through doorway into kitchen: camera pans over woman, toes up on the kitchen floor.  Close-up reveals the suicide weapon, a silver bread knife, heavily coated with black crud, sticking out of her head.  

…aaaaaaand cut!

Okay maybe I’m being melodramatic but I swear I’ve been in at least one of these scenarios before.  Which is why when I first heard about Argentium®, a new, non-tarnishing sterling silver, I was like, “Hand over the non-tarnishing sterling silver and back slowly away and no one will get hurt.”  

If the rumor was remotely true, it wouldn’t be some humdrum invention like non-polluting gasoline or a cure for acne, this would be genuinely life-saving news.

I called Ken Mannering, one of the movers and shakers promoting Argentium®, the new sterling silver alloy.  “Well, yes, the tarnish-resistance of the new alloy is wonderful but we think the fact that it is completely free of firestain is the more exciting news.” (Not to me, it aint.)  No doubt the silversmiths out there will agree with Ken, since firestain, or firescale (an ugly black surface oxidation on cast or soldered silver items that has to buffed, scrubbed or chemically blasted off), is the bane of their existence, and the non-silversmiths (read: wearers of concho belts) will agree with me.  Either way everyone who has encountered the new Argentium® Sterling Silver is waxing hyperbolic.  

Larry Blackwell, a talented silversmith and owner of Twisted Elegance, is one of those happy folks.  “Argentium® is a wonderful new alloy. I’ve been working with it since November, 2004.  Although there’s a bit of a learning curve involved, I’ve found it superior to regular sterling in every way. For one thing, I can work more quickly, without worrying about firescale.”

If you are like me, you probably thought that firestain and tarnish naturally go with silver like smell goes with socks. So how, after thousands of years, have they managed to make a sterling silver that does neither? The one word answer is: germanium.  The two-word answer is: Peter Johns.  If you’ve never heard of either one, that is about to change.  

First off, germanium is an element, not a flower.  It occupies the coveted number 32 atomic spot on the Periodic Tables, in Group IVa, in the same chemical family as carbon, silicon, lead and tin.  According to Microsoft’s Encarta® Online Encyclopedia 2000, germanium (Ge), is a hard, brittle, grayish-white, crystalline semimetallic element which occurs in small quantities in the ores of silver, copper, and zinc, and in the mineral germanite. It ranks 54th in order of abundance of the elements in the earth's crust; melts at about 937°C (about 1719°F); boils at about 2830°C (about 5126°F); and has a specific gravity of 5.3.  It is not an adjective describing people living between Holland and Poland, or a word meaning ‘significantly related; appropriate; relevant or pertinent’.

Historically, due to germanium’s ability to rectify electrical currents (keep them going in one direction only), crystals of germanium were used extensively during and after World War II (1939-1945) as detectors for ultra-high-frequency radio and radar signals. Germanium was also the first metal used in the transistor.  Even farther afield, it’s used in a drug for the treatment of pernicious anemia and is an essential component of night-vision optics.

More to the point, the addition of germanium to sterling silver eliminates firescale, hardens it, makes it scratch and wear-resistant and slows tarnishing down to geologic speeds.  And the silversmith who dreamed it up is the aforementioned Peter Johns.  

Mr. Johns, a London-based Master Freeman Silversmith, trained at the Central School of Arts and Crafts, now called Central St. Martins, in London.  The school was established in 1908 to train ceramicists, gold and silversmiths, furniture-makers, printers, fabric designers, etc. Johns served his apprenticeship under a Master Goldsmith and then produced his masterpiece – literally his Master Piece - much as an academic would produce a thesis before being awarded a Master’s Degree in philosophy.  

Johns’ masterpiece was a processional cross.  It took him 18 months to make and cost the then-astronomical sum of £100.  As Johns tells it, “Well, I made this thing and found that there was very little market for elaborate sterling silver processional crosses.  Luckily, Canterbury Cathedral had a robbery.  Someone stole their ecclesiastical silver ware, including their Medieval  processional cross.  Since I just happened to have one handy, they bought mine.  I get to visit it when they bring it out for Easter and Christmas.”

After working for Stewart Bevelin, a well-known gold- and silversmith, Johns ended up on the staff of Hornsey College of Arts at Middlesex University, another old and established school.  At Hornsey he was employed as a craftsman, meaning the students designed things and then Johns had to try to make them.  This was eventually recognized as being somewhat counter-productive for everyone involved, but it certainly tested Johns’ smithing skills.  

He was put in charge of the school workshop, which gave him a truly enviable lab  from which to pursue his other interest, alchemy. One day while mortifying goat’s urine (just kidding), the phone rang.  It was a company called Metal Europe, a major European mining and refining firm that dealt with lead, zinc, gold and silver and also, as by-products, germanium and indium.  They had some “secret alloys” they wanted him to take a look at.  

The “secret alloys” turned out to do with adding germanium to copper, which virtually stopped the copper from turning ugly colors.  Metal Europe was looking for potential markets for their germanium and indium and thought that perhaps jewelers might be interested in the copper-germanium alloy.  Johns was tasked with finding out.   What he found out was that this particular secret alloy was nothing much to write home about.  It worked, but the problem was that no one really wanted copper jewelry, especially expensive copper jewelry, whether it left a bright green ring on your finger or not.  

Still, Johns was getting really superb castings out of his copper-germanium.  The addition of the germanium made the molten metal more fluid.  It poured faster and reproduced the mold more faithfully.  Serendipitously, at about this time, one of Johns’ students who was terminally tired of scrubbing, pickling, polishing and cursing, posed the question – more or less – “How can I get rid of this bleedin’ firescale?” 

It was a good, if very old, question, but rather than assuming that firescale on silver was like smell on socks, Johns decided to look into it.  Maybe the oxidation-inhibiting effects of germanium on copper might work similarly on the havoc-causing copper that is always added to sterling silver?  

Metal Europe figured it was worth funding Johns for a year to find out.  Unfortunately before the research could really be definitive, two things happened: Metal Europe suffered a series of terrible accidents in their smelter, and the collapse of the former Soviet Union resulted in a flood of germanium scrap metal on the world market. Johns went back to his school workshop and germanium-silver research went back to being  a very esoteric hobby.

Then, he got a call from Kultaskeskus, a Finnish company.  They wanted Johns to come to Finnland and make his silver alloy in their factory.  And what a factory it turned out to be.  Kultaskeskus made silver cutlery almost entirely with robots.  At night the staff would leave a pile of raw materials and in the morning they would load boxes and boxes of perfect, gleaming new cutlery into shipping containers.  Shades of the Sorcerer’s Apprentice, or maybe Cinderella.  

“It was bizarre,” said Johns.  “It was like being in a zoo.  You could watch these mechanical ‘beasts’ through the window as they picked up blanks, cut them, flipped them, cut them again, took them through all these variations. It was fascinating.”

Turned out the Finns used a silver alloy consisting of 83% silver with the balance being copper and trace elements.  Not only did the stuff stain like crazy, the silver was tinted a very unsilverlike pink that then had to be silver-plated in order to actually look like silver – an expensive and time-consuming process.  When germanium was added it bleached the pink copper color out and eliminated the firestain, leaving a very white metal that no longer needed plating.  In a word, eureka.  The Finns loved it.  

So did the Italians. Johns was invited down to one of the big bullion producers in Italy to watch production and to ‘consult’.  Little did he know when he accepted the invitation that ‘consulting’ would require him to make 1 metric tonne of germanium-silver alloy.  Since the most he had ever made before at one time was about 500 grams, this was a somewhat startling proposition.  But being a trooper, he said ok.

He was duly given a tonne of silver and the requisite amounts of germanium and copper and told something like, “Avante!  Mangiamos!  Ciao!”  Then they all went off for a long lunch and left Johns slaving over a hot crucible with no potholders, pouring germanium into half a tonne of molten silver with his bare hands.  Being a quick study (not to mention just plain quick, since his hands were starting to develop firescale), he did it, although there was a tense moment when he nearly emptied half a tonne of molten silver alloy onto the factory floor.  

After his hands stopped smoking and his eyebrows grew back, Johns started thinking about spot welding.  Specifically he was thinking about why welding normal sterling silver didn’t work and how, if a semi-conductor like germanium were added, wouldn’t it slow down the conduction of heat through the metal, making spot welding possible…?

The answer was, yes. On the International Annealed Copper Scale (IACS), the scale of conductivity of metals, the value of copper is 100%, pure silver is 106%, standard sterling silver is 96%, while a sterling alloy with 1.1% added germanium has a conductivity of only 56%.  This means that Argentium® dissipates heat and energy half as quickly as standard sterling silver. This is really good news, as Kultaskeskus found out.  Using a germanium-silver alloy their robots could laser-weld handles onto their cutlery in 15 seconds flat.    

The other good news is that Argentium® is precipitation hardenable. That means that by heating the stuff at 350 degrees in your kitchen oven, you can get it twice as hard, and have a batch of cookies afterwards to celebrate!  The piece can also be re-softened by conventional annealing and then hardened again in the oven if required. (The cookies can’t be. Luckily no one wants really hard cookies.) This was good news, too, especially to chain makers.  Since any chain is – as we all know – only as strong as its weakest link, the stronger the links, the less breakage during manufacturing. 

Larry Blackwell, who makes intricate chain pieces notes, “When crocheting with Argentium® Sterling Silver, I've been able to use heavier wire to get the look I want. Although it does work-harden a bit as you crochet, it’s still more ductile than regular sterling and breakage is minimal. The ability to fuse each ring as the chain is assembled, saves me as much as 40% of the normal bench time.” According to Blackwell, cleanup is a breeze using a tumbler with polishing media or stainless steel shot.
About the only minor drawback to Argentium® that anyone has yet found is that those working it by color have to get used to seeing a much paler color than standard sterling at the same temperature. You also have to be careful not to contaminate it with previously used, copper-contaminated buffing pads or pickling.

As for Johns, since the patents for Argentium® are all held by Middlesex University, he isn’t getting filthy rich, but he modestly reckons he’ll be footnoted in some books, somewhere, maybe. (I reminded him that he will no doubt have saved any number of lives among the desperate housewife crowd.)

Meanwhile Mrs. Johns never has to worry about coffee pots covered with black crud or emergency concho belt scrubbing.  She has a nice collection of silver things she never has to polish, including a pair of spot-welded earrings and some ornate candlesticks presented to her by Kultaskeskus, of which she is justifiably proud.

I didn’t ask whether she ever lets her husband anywhere near the kitchen, especially the stove, with or without potholders.  I suspect not.
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The standard sterling sample above shows firestain that has penetrated 20-26 microns after annealing in a kiln at 1076°F (580°C) for 60 minutes - an extreme test! The Argentium®® Sterling Silver, when exposed to an identical environment, shows a cupric oxide (black) layer only 1-2 microns in depth, therefore, it can be removed by pickling. These oxides, which are easily dissolved in pickle, do not penetrate like firestain on standard sterling. In normal workshop practice with Argentium®® Sterling Silver, depending on how the flame of the torch is used, some areas of the alloy may blacken slightly on the first anneal. This surface oxide can be easily removed with pickle and the surface of the alloy will then be protected during subsequent heating by a layer of transparent germanium oxide. (From Jeffrey Herman’s Argentium® section at www.silversmithing.com )

Summary

Argentium® Sterling Silver has the following advantages over conventional sterling alloys:

· Firestain is dramatically reduced with the addition of germanium.

· Good tarnish resistance: A passive layer (transparent germanium oxide) is formed which significantly slows the formation of silver sulphide.

· Easier soldering/brazing due to the suppression of the copper oxide.

· Can be fusion and resistance welded.

· Cost savings on finishing, no need to strip or plate over firestain.

· No need for plating or hazardous cyanide or other stripping chemicals.

· Precipitation hardenable: A doubling in final hardness can be achieved by heating in a domestic oven.

· Superior ductility, demonstrated by Erichsen Cupping Tests.

· Higher tensile strength

(For an excellent, detailed report on how to work with Argentium®, please see the Society of American Silversmiths website at www.silversmithing.com, compiled and edited by Jeffrey Herman.  Above list was lifted from Jeffrey Herman’s Argentium® section at www.silversmithing.com)

Additional information can be found at www.argentiumsilver.com, the official Argentium®

 HYPERLINK "http://www.argentiumsilver.com"  Sterling Silver website.  Other websites raving about Argentium Sterling Silver can be found at:

www.twistedelegancejewelry.com  

www.touchmetal.com
www.cynthiaeid.com
Argentium® Sterling Silver is a registered and patented alloy developed by Peter Johns. It is currently being produced in the United States by Stern Leach under a licensing agreement with Middlesex University, England. Argentium® Sterling Silver is a registered trade name, under patent in the United States, Great Britain and Europe (Patent Nos. US 6,168,071, GB 2255348, GB 2283934 and European Patent No. 0729398.)

By Terri Haag


