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To all whom i may concern: _

Be'it known that I, James CHRURCHWARD, a subject
of the King of Great Britain, residing in the borough of
Manbattan, in the city, county, and State of New York,
have invented certain new and useful Improvements
in Alloved Stesls, of which the following is a specifi-
catlon.

The present inveniion relates to alloys of steel, where
titanivm and chromivm are employed as iwe of the
alloying metals, and the object of the invention is to
produce a particularly bard and tough metal with a
high rensile strangth, which will be suitable for mamny
purposes and cases.

In currying out the present inventlon there is mixed
with commercially pure iron or steel relatively amall
proportions of titanium, chromium, manganese and
nirkel. The alloy ie meltod cither by open hearth or
erucible mothods, and cast in any form required cithor
in pgols o be sedueod o reguired forms or in any par-
ticular form roquired.

A suitable proportion of the severnl melals for pro-
dneing a hard and tough stecl will he understood from
the following formula, in which the proportions are
designated in percentages by weight, namely:—

Bteel, (containing 0.50 per cent. carbon}. ... 96 00%
THaDIUIM, -y« cevenpennmenganemeremarcnsa-- L (M
Chromdimh, . o e it iiiisainaaainann . g
Niekel,.. . .o iiiiiiiieairssrnnnnnsaee 2. 00%
Mangameme, .. .. 0 i ie e i a e r s L0 E

100. 0%

The carbom may be added to the ivon or steel in many
known ways and it may vary from .15% to LOORE ae-

cording o the use to which the alloy is to be applied.

The percentages of the alloying metals may also be va-
ried for (he same reason and come within the broad
seope of my invention, For example, these metals
may vary in proportion by wai_ght ae followe:—

Iron or steel, from about 98. 20 to about 74. 00 pis.

Titaninm,... - * 60t 10000 ¢
Ghmmi-“-m' . LE ] i . ]ﬁ L i 5. ':”] (11
Nickel,..... woon Loo " woo
Mangsncee,.. " 18 % o0 M
100 00 parts.  100. 00 parts.

Ferro compounds of the several alloying metals may
be used in Yien of the puro metals,

Titanium has 2 much higher melting point ithan any
of the other ¢lements namad in the list above, its melt-
ine puint, being belicved to be about 30007 C.; and

uniler ordinary conditions, if molten titanium wore |

mixed with the molten steel direct, or with the nlloy
of nickel and steal, the great difference between the

- nese and toughness.

meliing points would cavse the titanium to chill and
regregaie; but with a small percentage of mangancse
added, this dificulty is overcome if the prrcedure be
the proper one. ' With the proper employment of man-
panese, the Gtaninm will be completely assimilaied 2o
that a conglomerate particle is formed in which no mmi-
croscopic segregation of titanium is wvisible. In this
formation of mickel-titandum-chrome-steel the employ-
ment of manganeee is absolutely essentiol o provent
the chiline of the molten titanium when the steel
comes in contact with (6. The sotion of ihe wangancse
is both chemical and physical in ita chameter, for on
the titgnium comivg in contact with it, 2 new and in-
dependent action which may be charscterized as arti-
ficial boiling, ie set up in the molten mass, and this
prevents the chilling and segregating of the titanin,
in the same manner that opon water is provented fromn
freceing in very cold wenther by agitation or stiring.
During the action cansed by the presence of manganese,
which forms an interchange betweon the particles of
iron and these of titanium, the chilling action of the
less refractory metald on the more refractory metal =
elimineted for the time, and then, before the challing
action is begun, the titanium will have been ahsorbed
and assimilated by the particles of the irm. By as-
similation I mean the entry of the alloying metal into
intimate nnion with the stock steel.

Without the intermediation in the alloy of the metal

| marganese, the titanium would not become a past of

the mass-particle, but would forn minute segregations
between the particles, thereby adding nothing valuable
to the charaeteristion or physical propertics of the alloy.

The yrocedure for making the alloy is o8 followa:
The thisniuwm i melted in o crucible at o temperature
believed o be about 3000° €., and the stecl, nickel
and chrominm are melied in another crucible and
heated up to a point just below the point of volitiliza-
ton of that metal having the lowest volatilizing point
The manganese is now added to the melten titaniom,
and while it i= being melted and incorporated with the
latter the molten nickel-chromium-steel alloy from the
other erucible is, preferably, added by pouring it in
the crucible containing the titanium and from which
the alloy formed may be poured or cast directly into
the mold.

The mickel is employed to impart toughness to the
alloy, The chromium is employed to impart hardness
and the titanium is employed o increase both hanid-
Obvicusly the titamium may be
melted st the same time the nickel and stecl are being
melted: and the only object in pouring the nirkel-
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chromium-steel into the crueible containing the tits-

nium, instead of the roverse, is that the titaniom has
the lower specific gravity.
The producing of alloyed steels by pouring moltes
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metals from one LTﬁEiblE to ancther, is not new and is 4 An gllopsd stesl contalalog the fallowing metaln 1o
" in claimed ghout the proportlons glven, namely —steel having & 16
i "HH"", aigd. SAv of carbon, 90 parts ; Bliaplam L pert; chromism 0640
Having thues described my invention, I claim— paris; nicke! 2 parte ond manganose S0 parts
1. An alloyed etesl apntalnlng parts or percetfages of I witness whereof [ lave hevennto signed my name this 15
B vitanium, chromivem, nlelel and onogsness, , 4th day of Moreh 1007, In the presence of two walacribing
2 Am alloped steel conteining the following motsls in | WitBesses,
alwt thié proportions giveo, nomely @ slesl, whidh ocon JAMES CHURCHWARD
thing from 109 to 1.9 of éarbon, D20 fo 74 paris; Witneaaesy
titantuim 00 & 10 poarte ; ehidmiam (15 o 5 parts @ nickse] ’ EL. G THoan,

10 1 to 10 parie and manganese 16 fo L part. WILLIadM J. FinT.




