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I
This-invention relatesto metal machining com-- -
pounds--and ~»partieu]a,-rly«--fcoolantsf for-- grinding -
whesls. --More specifically, it relatesto such coms .
positions-having:far-higher resistanee-to localized.---
extremely-high: temperatures- than-has -hereto~5
fore- been.:possible-in-- compositions-: of -similar -
naturéss: o :
Heretofore theliquids used-as coolants-or lubri= -
cants in -metal machining. processes. have con-
sisted :pyz_':incipa_,ll-ymeithera of straight-oils;-or of.-10
emulsions of oils-in-aqueous-mediax Such emul---
sions-have-the advantage of-combining lubricity -
vvithﬁtheexcellenﬁiheat»a:bstracting;qua-litiesehar-m.-.

. acteristic ~to water;- and- thereforer are- the-pre~ -~

ferred coolants or lubricants in many :operations; *15°
However;the per-f“ormame\-of. the-emulsions,--as
wellas:of the-straight:eils-of prier: art, has been---
restricted sby-+the following ~disadvantages; andi
because:0f the:following factsy«- )

Tn metal-machining; extremely-high stempeta~»20
tures: are-evolved gt the poifit where-the metalsis:
being parted: +It. cantbe’ easily: seen;’ -onan sy

ghhe f‘s:rrest'edfldthe“;?ftha,t»»-at the point where
the *chips: are’ b/eing.:fpa,x‘ted?,')the"?meta'l-"has‘ aetu~ &
ally esirin a: moltenistate’ : In grinding; this is: 23
stillt'moire @ppéafent- fromythe Humergus spark
haestetcale mté&hat}rﬁe'tal's‘ﬂthatJa‘reuthréWn» :

off; ‘vén *whent-cool ant is-being appied. ™

rhé Goolant' which contsiets fhiis-locally incan-g,

deséent metil *usually “pedomes locally ‘charred”
whetlier" ‘thé*“_(‘)pera’ﬁi’oh 'y ‘cutting or grihding,’”
millifig, drilling,” resming or ‘any’ other~similat
machining step.” -

In cutting operations and the like, this has the '
disadvantage of interfering ‘with' the local’ cool- "~
ing, since the-layer of char.or gum reduces heat
abstraction ‘and Hampers “Hibfication. =

In srinding operations; this gumming, burning, .
or scorching -of machining media is still Inore 49
serious, and these operationszpresent the principal-
field.of - spplication.-of this- invention. The oils
heretofore- used; .whether used..straight-or as.an -
emuilsion-when-in contact with-locally overheated
metal in- grinding will- cause a gummy deposit to 45

form: on ‘and petween the .grits -of the-grinding
wheels Thiswgummy-mass'notuonly will impair--
heat transference,-but it.will-also'act as a binder--
for small netal €hips;: grit; worn down particles of -

- L e mmarar.acBlline nf The 50

otler serious' disadvantages; parti

‘nighly Susceptiblé to corrosion unlessprotéctedby "

2.
interstices in the ‘wheel structure; andi§oLcalédii’
loading or glazing of whigel 1

Because of these'd antd
grinding, it-has “ever-been attetipt
Climitiate olls from grinding medialandto Brin
with: straight solutiors' of ‘we
emulsions'of Jow bsiling golventssuch
solvent; Kerdseiterand:the lik jat
make*bosﬁbfeikéépiﬁ‘g-‘«th"e'?whe

of -arly " adhesion -or lubricating’ tendeneles;iand
of "protectiVe:'ﬁlrﬁ‘lefﬁ«"ﬁ theswork: wBeeguse-bf
the Tack of-sich protection metal groun: ¥
oil-freé" coolatits* of prior” artris leftidny

o separate:costlyand tedious operation. &
An‘ohject of this inventioftis to-élimiriate théseoyt
disddvantages: ™ -
Another -objeet:i
medig whichare niot subj
ming o to any-kind'o
on rapid contaet Lwith ~éxtreni
temperatures  in * mebal % myathin
Other:ohjeets-are: ¢
matter; - Further objectstare’ emulsions
the oil phase has an X ‘
ized high températures. i Purther-objeets will be+
comie: apparent:as +He-followihg detailed deserip=
tioii‘:prdce'GdS‘:ii’:'l
Tn dccordance with thissinvention, we-employr-!
metal machining .compositions comprising-as:the v
essentia1-01eaginous’ingredi"errt;:the-no_n~cracka;b1e~»
residual ‘oil from-cracking temperature treatment--~
of ‘petroleum: praducts,or ‘equivafl'entg»:products
from:otlier SOUTCES; -gs-furtherdefined-belows~
In cracking-operations;-a pebroleum«,materialw
to be transformed-to commercially miore valuable
fractiohsiis 'broughmnto\t';ontact~fwithwery highs
temperatures: eitheriin: the-presence: or absence-of-*
catalysts. Under the influence of these high tem=-~
peratures, the ‘hydrocarbion «materials decompose
in whole or in part;and free-radicals thus gener--
ated-will recombine-so as ‘to form: other:constitu-:
ents of greater”ﬁommemial- svalue.+ HOWever; ger--"
tain fractions:in this -cracking-operation-wilk not-
change: but remain tminfluenced by-the very highs
temperature of the \cracking-».op.eratiOns;r‘f*ASuthe %
material ‘to be eracked is recycled and-the erack-ir=
ing operation repeated many-timesZthe~pers:-
centage -of -this nonserackable-or: Mrefractory?
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Ezample 2.—4 “soluble” cuiting compound
Percent
di butyl phenyl phenol so-
dium disulfonate ________ 3.2
: sulph castor oil (759
Emulsifiers sulphy . 12
tall oil .. ____________ 12
potassium hydroxide ____. 1.7
2 methyl 24 pentane
diol o _ 1
Coupling agents; diethylene glyccl mono
ethyl ether ___________.__ 2
| eyclohexanol _______.___ 2
Catalyst— nickel mineralsulfonate__ 1
Penetrant— terpine hydrate _________ 1
{ paraffinic mineral oil, 1060
| 8. U. viscosity —._—___.__ 40

Diluent oil—

refractory oil, having U.
O. P. characterization No.
10.6 and boiling range
630-750° ¥, _____________ 25

| mercury pyridinium ace-
| tate

The ingredients were heated together % hour
at 200° F. in a closed vessel, whereafter the com-
position was “adjusted” in the manner customary
and well known in the art by addition of about
1-3% of either glkali, fatty acid or mutual solvent,
as is empirically found to further improve emul-
sibility.

The product is readily emulsifiable on mild agi-
tation with water, and is suitable for use as a
soluble cutting oil, in dilutions from 1-1% up to
about 1-150, depending on the severity and nature
of the machining operation in view.

Refractory oil—

Germicide—

Ezample 3.—Grinding comgposition

Percent
Dibutylphenyl phenol sodium disulfonate ____ 1
Water o 9
Iso propanol - . ______________________ 10
Sodium mineral sulfonate e _.___________ 50

Refractory oil having U. O. P. characteriza-
tion No. 10.6 and boiling range 630-750° F.__ 10

Mineral spirits having boiling range 350-
420° P, 20

The ingredients are mixed at room temperature.

The product is suitable for grinding in dilutions
from 1-1 to 1-500, depending ¢n the nature and
severity of the operation.

While we prefer to employ compositions con-
taining emulsifiers and coupling agents in suf-
ficient proportions to render the compositions
self-emulsifying, this is not necessary for the in-
vention. For example, it is possible to obtain a

composition suitable as a grinding coolant by
bassing the following composition, pre-mixed,
through a colloid mill or a homogenizer.
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Ezxample 4
Per cent
Water - __ - 20
A refractory oil having a boiling range sub-
stantially above 600° F. and 3 U. O. P. char-
acterization No. of 10.5 __________________ 10

On passing through a homogenizer, this forms
a milky liquid which was used as a grinding cool-
ant, and as a coolant for cutting steel with tung-
sten carbide tools at a speed of 800 ft./min. The
stability of the composition is enhanced if to the
reiractory oil is added the amount of mineral
spirits necessary to give the oil phase the same
specific gravity as water. This amount is usually
15 to 30% of the refractory oil, but can be readily
calculated in each case from the specific gravities
of the ingredients, as obvious to any skilled
chemist.

The present invention can also be used in con-
junction with other more recent improvements,
such as, for example, the use of barium mineral
sulfonate corrosion preventive as disclosed in the
abandoned application, Serial No. 575,731, filed
February 1, 1945, the terpene diols as disclosed in
the co-pending application, Serial No. 582,495,
filed March 1, 1945 (now abandoned), and par-
ticularly in conjunction with a metal machining
catalyst disclosed in the co-pending application,
Serial No. 575,192, filed January 29, 1945 (now
abandoned).

It is thus seen that the invention is fundamen-
tally a broad one, and is not to be restricted ex-
cept by the claim, in which it is intended to
cover all novelty inherent therein as broadly as
possible in view of prior art.

Having thus disclosed our invention, we claim:

A self-emulsifying water dispersible coolant for
contacting a grinding wheel during a grinding
operation consisting essentially of from 4% to
30% of a refractory oil having a U. O. P. charac-
terization number between 9.8 and 10.9 and a
boiling peint substantially about 575° ¥,; between
3 and 50% of a water soluble emulsifier, and be-
tween 20 and 60% of a volatile solvent selected
from the group consisting of saturated aliphatic
and naphthenic hydrocarbons having a boiling
range substantially between 300° and 500° F.
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1

{I'he present -invention relates to new and use~
" ful improveinents in alloy addition agents.

Objects and advantages of the invention will

. be.set forth in part hereinafter -and in part will
% be obvmus herefrom, or may be learned by prac-
tice-with-the invention, the same being realized
.and attained by means of the steps, instrumen-
lities and combinations pointed out in the ap-
”‘,ded c¢laims.

+, 'The. invention consists in the novel steps, com-

‘ positions and improvements herein shown and
srdeseribed.

~Heretofore, . many different addition agents
ﬁhave been proposed for the addition of alloy-
"ing .elements, such as molybdenum, chromium,
tungsten, vanadium to ferrous alloys. Among
~such addition agents are the ferro-metal agents,

nsuch as ferro-molybdenum and ferro-chromium,
“Priquettes formed from the metal oxide and a
reducing agents, such as ferro-silicon, silicon,
waluminum, calcium silicide and other reducing
Jmeétals or carbon, bound together with a binder
“which may be a carbonaceous material such as
pitch. " Many of these addition agents are rel-
.atively expensive to produce, while others in-
“froduce a.relatively large amount of foreign mat-
.ter-info the alloy and which may appear in the
“fihished alloy as inclusions of slag, while other
-addition. agents give a poor recovery of the al-
“loyihg metal in the finished. alloy and are thus
relatively expensive to use.

“The present invention has for its object the
provision of-a novel and-improved alloy addi-
tion agent which can be produced with very little
Yexpense ‘beyond the cost of the alloying metal
contained in the addition agent, does not re-
quire elaborate equipment for their production,
gives good recovery of the alloying metal in the
Jfnished alloy, can be used without radical

‘change in alloying technique, and does not re-
‘sult i the addition of abnormal large amourits
of foreign material such as slag-forming in-
gredients. The invention has for a further ob-
ject the provision of novel and improved alloy
addition agents which are economical to pro-
duce, are economical to use, are of general ap-
plication and give excellent results in use.

In accordance with the present invention the
alloying addition agent comprises a proportioned
mixture of an oxide of the alloying metal to
be added to the ferrous alloy and a reducing
agent comprising a stable form of caleium car-
bide, which agent may be formed into conven-
ient briquettes by briquetting under powerful
pressure with or without a carbonaceous binder,

(2
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2

or may be merely packaged in bags of ‘conven-
ient size or in packages and added to the'molten
iron or steel in the ladle or otherwise ag desired.
Calecium carbide, as such, is not suitable for-use
in such alloying additicn agents as the calcium
carbide contained therein is so unstable iand

-when briquetied, there is a danger -thatithe

briquettes will explode or disintegrate due-to
the accumulation of gas therein caused by the
decomposition of the carbide. However, the:cal-
cium carbide reducing agent may be econbmi-

- cally and effectively protected against premature
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+kind for the metallic oxide. Other carbonaceous
40"

decomposition without deleteriously affecting its
reducing action on the metallic oxide or the effect
of the alloying addition agent as a whole on the
ferrous alloy to be produced.

In accordance with the present invention.this
protection is afforded by treating the -calcium
earbide particles, whether lumps, grains or-dust,
with a waterproofing material which is-prefer-
ably a film-forming material and is in.itself-a
reducing agent and generally a binder of. suffi-
cient adhesive force to materially assist in: hold-

ing the metallic oxide and calcium carbide in
25 -
‘place. The quantity of binder used is fromabout

intimate contact until the reducing action: takes

1% to about 5% based on the weight of -theeal-

cium - carbide, and the-amount of calcium-carbide

is -generally -approximately the stoichiometric
quantity required to convert the oxygen of -the
metallic oxide into carbonmonoxide.

Suitable stabilizing agents for the cdlcium car-
bide are crude petroleum, refined mineral 7oil,
pargfiin and other mineral wazes,” drying:and
non-drying vegetable oils, rosin, asphalt, :$till
pitch, all of which are film-~forming and :water-
proofing earbonaceous materials which in them-
selves can serve as reducing agents of a mild

reducing agents which are waterproof mze
be used, but I prefer to use the petroleum:
rials, such -as crude -petroleum, minéraliéil or
mineral wax, as these materials. may be easily
applied to the calcium carbide, as by spraying,
to completely coat the external surfaces of the
caleium carbide particles and serve to impreg-
nate at least the outer portion of the particles
sufficiently so that the particles are effectively
waterproofed and thus rendered immune to the
action of atmospheric moisture, even to the ex-
tent that the particles will withstand immer-
sion in water for a considerable period without
reacting with the water.

From about 1% to about 5% of the stablhzing
agent is added to the calcium carbide, but I
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prefer to use about 3% of the stabilizing agent
and apply it to the calcium carbide by spraying
it on the carbide at that rate, care being taken
that the particles are substantially completely
coated with the stabilizing material.

Examples of the metal oxides suitable for use
in the alloy addition agents of the present in-
vention are the various oxides of chromium,
molybdenum, tungsten, vanadium, comprising
the ferrous-alloying metals of the fifth, and
sixth periodic groups. These oxides include the
trioxide and all the lower oxides of molybdenum,
the frioxide and lower oxides of chromium,
tungsten trioxide and its lower oxides, and the
pentoxide and the lower oxides of vanadium,
some of which are not ordinarily desirable in
view of their relative high cost on the basis of
the metal contained in them.,

Impure oxides, usually in the form of ores of
the alloying metals are useful and may be mixed
directly with the stabilized ealciuin carbide with-
out preliminary reduction or extensive chemical
treatment of the ore, the ore of course heing con-
centrated to remove from it most or all of the
mechanically separable impurities and other un-
desirable impurities such as sulfur. Among the
natural impure oxides which are useful are the
following: wolframite, scheelite, hubnerite and
ferberite. Of course, many ores may contain im-
purities which are undesirable from one point of
view or another, such as lead, sulfur, arsenie, tin
and the like, and the choice of such naturally
impure oxides will be determined by the effect
of the impurities on the eventual alloy.

In the event that a more active reducing agent
is desired than that furnished by the stabilized
calcium carhide alone, a portion of the stabilized
calcium carbide may be replaced with a more
high active reducing agent such as silicon, ferro-
silicon, aluminum, magnesium or calcium silicide
the amount of such more active reducing agent
being less than cne-guarter of the total amount
of reducing agent.

Where molybdenum trioxide is used as the
metallic oxide, 144 pounds of it are mixed with
about 75 pounds of the stabilized calcium carbide
and preferably formed into briguettes which are
added in the desired quantity to the molten iron
or steel in the ladle. Under the heat of the
molten metal, the oxide is reduced according to
the equation:

MoO3-+CaC2->Ca0+4-2CC-+Mo

If molybdenum dioxide is used, 384 pounds of
it are mixed with about 75 pounds of the stable
calecium carbide and the reaction proceeds ac-
cording to the equation:

3Mo0Oz2-+CaCa->2CaC--4C0O--3Mo

Using about 75 pounds of the stable calcium
carbide in each of the following instances, the

equations are:
Using 232 pounds of tungsten trioxide

WO:34CaCa~>Ca0+2CO+W

16

Z0

%0

sl

50

60

4

Using 150 pounds of vanadium sesquioxide
V2034 CaCa-Ca0--2C04-2V

Using 166 pounds of chromite, calculated as
pure FeCra04

3FeCrz204+44CaC2—~>4Ca0--8CO+-3Fe+-6Cr

In each instance it will be noted that the quan-
tity of calcium carbide is substantially the quan-
tity needed on a stoichiometric basis to convert
the metallic oxide into metal with the resulting
reaction products of carbon monoxide, and lime.
The carbonaceous material forming the stabiliz-
ing agent for the calcium carbide has been disre-
garded in the above calculations but introduces
no great change in the calculations due to its
relatively small quantity.

The invention in its broader aspects is not
limited to the specific steps shown and described
bubt departures may be made therefrom within
the scope of the accompanying claims without
departing from the principles of the invention
and without sacrificing its chief advantages.

What is claimed is: .

1. A self-reducing alloy addition agent com-
prising a mixture of an oxide of a metal selected
from the group consisting of molybdenum,
chromium, tungsten and vanadium, and calcium
carbide, said particles of calcium carhide being
stabilized by a coating of a waterproofing carbo-
naceous material which acts as a reducing agent
for the metal oxide.

2. A composition as claimed in ciaim 1 in which
the quantity of stabilized calcium carbide is ap-
proximately the quantity necessary to reduce the
metal oxide with the formation of lime and car-
bon monoxide.

3. A composition as claimed in claim 2 in which
the calcium carbide is stabilized by coating the
particles with a substantially nonvolatile petro-
leum oil.

4. A composition as claimed in claim 1 inn which
the calcium carbide is stabilized by coating the
particles with a substantially nonvolatile petro-
leum oil.

5. A composition as claimed in claim 1 in which
the metal oxide is a molybdenum oxide.

6. A composition as claimed in claim 1 in which
the metal oxide is a chromium oxide.

7. A composition as claimed in claim 1 in which
the metal oxide is chromite.

ARTHUR LINZ.

REFERENCES CITED

The following referenhces are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
866,562 Becket — Sept. 17, 1907
1,275,449 Lemon —____________ Aug. 13, 1918




