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frep.=preposition

adj.=adjective
ady. =adverb pres.p.=present participle
%.=noun pro.==pronoun

phr.=phrase suf. ==suffix
pl.=plural v.4. =intransitive verb

b.p.=past participle v.t.=transitive verb
pref.=prefix
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1. SYNTHETIC METALS TO ORDER
“Too soft!” “Too Weak!” “Too brittle!” “They’ll

never take the place of forgings and castings!”

Those were some of the remarks that greeted pow-
der metal products such as small gears and oilless bear-
ings when they first appeared.! But times have changed
and so has the acceptance of powder metallurgy.? No
longer are powder metal products called “metal cookies™®
and dismissed as too soft, too weak, or too brittle.
Powder metallurgy is as respected today as the older
metal-forming methods:*  forging, casting and rolling.
Engineers have found they can get qualities with powder
metals that they can’t get any other way.

Onc group of powder metals is helping to cut the
cost of future automnobiles, refrigerators, washing ma-
chines and couutless other items. This group comprises the
superhard ‘“carbide metals”. They arec true synthetic
metals. Some of them arc heavier than lead. They are
twice as stiff as stecl, nearly as hard as diamond; it is
almost impossible to wear them out, and they retain
their hardness at extrenme heat.

Another important characteristic of carbide metals
is that they excel both as “tool metals” and as “use
metals”. As tool metals, the carbides are today cutting
things which all of us will be buying tomorrow. Cemented
carbide cutting tools and shaping. drawing and form-
ing dies® are considered essential by industry today for
low cost mass production of automobiles, refrigerétors,
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radios, pots, pans, coffee percolators, pressure cookers
and a host of other necessities and luxuries.

Produced only by powder metallurgy,® metallic car-
bides are the hardest metals ever made in quantities by
man. They are so hard that projectiles made of them
pierced the heaviest German armor plate—armor plate
from which the hardest of steel shells bounced off. Car-
bide tools also hewed out guns, tanks, ships and planes
at a higher speced and a lower cost than would have
been possible with stecl tools.?

The hard carbide nietals themselves are not really
new, altbough most of their uses are.” Back in 1896 a
French chemist, Moissan, accidentally produced particles
of tungsten carbide while he was trying to create a tem-
perature equal to that of the sun® in his newly invented
electric furnace. Moissan tosscd the hard carbide parti-
cles aside as worthless and grieved because he had not
rivaled the sun.

The first commercial use of tungsten carbide came
during World War 1 when the hard-pressed German in-
dustry hit upon the idea of “cementing” together the
individual hard particles. The resultant blocks of solid
metal were used as substitutes for the diamond dies so
badly needed at that time for drawing filament wire to
be used in eleciric light bulbs. It was lucky for the
Allies? that the Germans didn’t learn at that time how
to make carbide fools for cutting metals. If they had
learned that trick, Armistice Day might have been
postponed. !

The manner in which the hard metal carbides are
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made may be illustrated by ordinary tungsten carbide,
a grade widely used for cutting tools.’* The base metal,®
tungsten, and lampblack—both powdered as fine as
flour—are mixed and heated to a high temperature in
an atmosphere of pure hydrogen. The inaterial that
comes from the furnace is powdercd tungsten carbide.
Each particle is extremely hard but so small that if all
the particles in just one pound of tungsten carbide were
bricks, there would be enough to build a wall 1000 feet
high and 200 feet wide across the United States.

This powdered metal is mixed with o “binder”—
usually powdered cobalt or nickel. The resulting mix-
ture is then molded into the desired shape under pres-
sure. These shapes are ‘“sintered”, or heated, at about
2650 degrees F.»® The material comes out of the sinter-
ing furnace in its final hardened form-—so hard it will
easily scratch the hardest file 10

Structurally, a piece of carbide metal might be com-
pared to a brick wall. The bricks are the tiny pieces of
hard metal carbide. The cobalt or nickel is the mortar
or binding material which cements the hard particles
together to form one compact piece of metal. Carbide
metals can be made so dense that X-rays have trouble
penetrating even relatively thin sections.

At present, the greatest single use of the hard met-
al carbides is still as a tool metal. However, carbide
metal forms only the cutting tips of such tools. A small
tip or blank of carbide is brazed or otherwise fastened
onto the end of a tough, inexpensive steel shank. The
retention of hardness at high temperatures has caused
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carbide to replace high-speed stecl and other steels as a
cutﬁng tool metal in both industry and the home work-
shop. In addition to metals, nonmetallics such as glass,
wood, stone, plaster and plastics are being drilled, milled
and otherwise machined with these hardest of all
tools.

Carbide tools not only last from four to hundreds
of times as long as steel tools,’ but they cut many
times faster. Thus carbide tools make it possible for the
worker to increase his production per hour with less
work, since he doesn't have to keep sharpening and
resetting his tools.?® Also, carbides can cut materials
that are tougher and stronger than ordinary steel. For
instance, armor plate and even some modern automobile
pistons and brake drums—which are so hard or tough
that they quickly turn or dull the edges of high-speed
steel tools**—are easily machined with carbides.

Despite the records made by cemented carbides as
a cutting tool metal, future applications may involve the
supplanting of steel, bronze and other common metals
by carbides in all kinds of products which are exposed
to rubbing and abrasion.2?

Hard metal carbides have heen used for a number
of years to make dies for drawing steel bars and rods
into wire.?! In these dies, the carbide metal is used to
form the inner bearing surfaces of the die—that part
which bears the entire brunt of the wear caused by the
drawing process.?> Today, carbide dies are considered
standard equipment?? in the wire drawing industry.
Their use made possible what is known as the continuous
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wire-drawing process.?*

Undoubtedly, the use of carbide metals for tools
and dies will continue to increasec under conditions of
peacetime competition, since carbide equipment not only
cuts costs of operations drastically but also helps lighten
the load on the workers. Moreover, mass production of
carbides has so greatly lowered their cost that today
the hard metal industry seems to be standing upon a new
threshold.?? It is a threshold which the industry is fac-
ing with restraint—for it leads into those fantastic
realms of new ideas for consumer pgoods.?

The men who make hard metal carbides are hesitant
about predicting the extent to which these synthetic
metals mav be used in consumer items.?” They recognize
that carbides have other exciting characteristics besides
their unequaled hardness and {remendous resistance to
wear. It is possible that the extreme density and weight
of the carbides may suggest future uses. Or it may
happen that carbide’s stiffness—which is twice that of
steel®®—-together with carbide’s resistance to crushing
loads—which is higher than that of any other known
metal—may result in uses now undreamed of. Other
developments may ceater around the revolutionary char-
acteristics of carbides as bearing materials.

Meanwhile, the fabricators of consumer goods are
already beginning to use thc hard metal carbides. The
appeal of everyday items which will last “almost for-
ever”® because of carbide’s ability to withstand wear is
too strong to resist.

Right now, the hard metal carbides seem to be a



promise of a new climax to man’s age-old hunt for
“hardness”. Ever since the day when man first lashed
a sharp flint to a stick and used it for splitting firewood-—
and the skulls of his encmies—he has striven to
develop harder and ever harder materials from which to
fashion better things.

Copper. Bronze. Iron. Steel. To that list we can now
add: hard metal carbides,

(From Popular Mechanics)
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