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Description

This invention relates to corrosion inhibitors for cobalt and nickel in the metallic form. More specifically
this invention relates to water-base, oil-base, and oil-in-water emulsion lubricant and coolant
compositions, used in the drilling, cutting and milling and other metal working operations.

A large percentate of industrial cutting tools used to drill, cut, grind and mill metals are made of
tungsten carbide particles held together by a cobalt bonding agent. In a few instances the bonding agent
may be nickel or platinum. The drilling, cutting, milling, or other metal working step requires the
application of a liquid coolant or lubricant at the area of contact between the metal surface being machined
and the drilling, cutting or milling tool. Although water or mineral oil can be used alone as a coolant or
lubricant the practice has been to add compounds which increase the lubricity and cooling ability of the
liquid and which delay its deterioration. These added compounds often, however, contain sequestering
{chelating) agents and moities such as sulfur, chlorine, carboxyl groups and hydroxy! ions. It has been
observed that when cutting, drilling or milling tools which are made up of tungsten carbide particles
bonded with cobalt and nickel metal are exposed to these cutting fluids containing chelating agents or
moieties such as sulfur, chiorine, carboxyl groups and hydroxyl ions, the cobalt or nickel is leached away.
Leaching of the cobalt or nickel matrix from the tool leaves a residue of carbide particles and results in
premature failure of the tool. The presence of sequesterants or moities in the coolant or lubricant, as well as
the mere presence of hydrogen and hydroxyl ions in a water-base cutting fluid, are thought to be
responsible for the leaching of cobalt (or nickel).

An object of this invention, therefore, is to reduce the corrosion of cobalt and nickel surfaces. Another
object of this invention is to prevent or reduce the rate of leaching of cobalt and nickel binder from
machining tools made up of abrasive particles such as tungsten carbide and a binder material such as
cobalt or nickel.

Another object of this invention is to prevent or reduce the corrosion or oxidation of aluminum alioys
during the said machining action when water-base coolants and lubricants are used.

Briefly stated this invention comprises contacting with a solution of a triazole or thiadiazole compound
a cobalt or nickel surface exposed to leaching action by a liquid agent. Ordinarily the triazole or thiadiazole
compound will be contained in the liquid leaching agent. In another aspect this invention comprises a
concentrate for preparing an aqueous base, oil base or oil-in-water emulsion lubricant and cooling
composition containing therein a triazole or thiadiazole or mixtures thereof. In still another aspect this
invention comprises the coolant and lubricant composition made by diluting the concentrate with oil or
water. in still another aspect this invention comprises the method of driiling, grinding, cutting or otherwise
working a metal utilizing the coolant and lubricant composition described above. The utility of the water-
base concentrate and water-base coclant composition is further enhanced by the addition of 1 to 4 parts of
sodium gluconate. Specifically when aluminum is being machined the sodium gluconate prevents
corrosion. '

The triazole compounds utilized in this invention have the generic formula:

N\ .
QL
R N4

where R is hydrogen or a methyl substituent. If R is hydrogen the compound is benzeng tria;o!e and .if Risa
methyl radical then the compound is tolyl triazole. The thiadiazole compounds utilized in this invention can
have the generic formula:

where R’ is a hydrogen or a methyl substituent. When R’ is hydrogen then the compound is 2,1,3-benzo-
thiadiazole. Other thiadiazole compounds which can be utilized are 2,5-dimercapto-1,3,4-thiadiazole having
the structural formula:

the disodium salt thereof, disodium 2,5-dimercaptothiadiazole having the formula:
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ol
NaS—C\S/C—SNa

and di-{triethanolammonium) dimercaptothiadiazole. In the following description all compositions are
described in parts by weight unless specified otherwise.

The oil-base working-composition comprises between 80 and 35 parts of mineral oil; and between 1
and 5 parts of one of the triazole or dithiazole compounds shown above or mixtures thereof. Optionally
other additives can be added such as between 1 and 10 parts of an extreme pressure lubricant, between 1
and 5 parts of rust preventive and between 1 and 5 parts of mist suppressant. These additives are known to
those skilled in the art and are readily available in commerce. In the oil-base lubricant composition made
therefrom the preferred triazole compound is benzyltriazole and the preferred thiadiazole compound is
2,1,3-benzothiadiazole.

A suitable extreme pressure lubricant is Klora 6001 manufactured by Kiel Chemical. A suitable rust
preventive is Tectyl 477 manufactured by Valvoline International and a suitable mist suppressant is
manufactured by Exxon Corporation. When these optional compounds are added, the triazole and
thiadiazole compounds are most effective since the introduction of these materials also bring into the
lubricant composition those agents thought to be responsible for the leaching of cobait and nickel from
cutting and grinding tools.

The concentrate which is to be subsequently diluted with water to form an oil-in-water emulsion
coolant and lubricant comprises between 60 and 80 parts of mineral oil; between 1 and 5 parts of one of the
triazole or thiadiazole compounds above or mixtures thereof; and between 15 and 25 parts of an emulsifier.
Optionally there may also be added between 1 and 2 parts of a bactericide, between 3 and 10 parts of an
extreme pressure lubricant and between 1 and 3 parts of an antifcaming agent. The lubricant and cooling
composition is prepared by diluting the above-described composition with water until the concentration of
triazole or thiadiazole is between about 250 and about 2000 parts per million. For these oil-in-water
emulsion compounds the preferred triazole is benzyitriazole and the preferred thiadiazole is 2,5-
dimercapto-1,3,4-thiadiazole.

A suitable emulsifier is sodium sulfate, a suitable bactericide is Bioban P 1487; a suitable extreme
pressure lubricant is Kloro 6001 and a suitable antifoaming agent is Nopco NDW available from Diamond
Shamrock Corporation.

The concentrate which is to be subsequently diluted with water to form a water-base coolant and
lubricant comprises between 60 and 80 parts of water; between 3 and 10 parts of a triazole or thiadiazole or
mixtures thereof; between 2 and 8 parts of an aromatic or paraffinic carboxylic acid; between 2 and 10
parts of boric acid; and between 5 and 20 parts of an amine or mixture of amines that will react with the
carboxylic acid component of the composition. Optionaily there may be added between 0,1 and 5-parts of a
wetting agent; between 1 and 2 parts of a bactericide and fungicide; and between 1 and 2 parts of an
antifoaming agent. The triazole and thiadiazole compounds are particularly effective against the leaching of
cobait and nickel when these optional additives are included since they bring into the system those moities
which contribute to leaching. In this water-base concentrate and the water-base lubricant made by adding
water to the concentrate the preferred triazole compound is the sodium salt of 2,5-dimercaptothiadiazole.

The aromatic or paraffinic carboxylic acid can be any of the following:

An alkylsulfuramido carboxylic acid having the formuia:

R—80,—N—(CH,),—COOH L
H

An arylsulfuramido carboxylic acid having the formula:

1L
R

An acyclic carboxylic acid having the formula:

R—C— ITJ—(CHZ)X—-COOH .

I
O CH,

A fatty acid sarcoside having the formula:

R—C—N—CH,CO00~X* V.

I |
O CH,
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An alkenyl dicarboxylic acid having the formula:

R—CH=CH—CH,—CH—COOH V.
i
i

CH,—COOH
An alkylphenyl carboxylic acid having the formula:

CHg

CHy = I —@-—COOH : Vi
CHj

VIL. or mixture of these where R is hydrogen or an alkyl group and the subsript X is at least 14.

The amine component can be any secondary or tertiary amine of sufficient reactivity to react with the
boric acid and organic carboxylic acid components. Suitable amines include di- or tri-ethanolamine or
triisopropancl amine; and 2-dimethylamino, 2-methyl, 1-propanol amine. The carboxylic acid can be
arylsulfonamidocarboxylic acid.

The wetting agent can be any wetting agent compatible with the remainder of the system. It shouid be
low foaming and totally water soluble. Suitable wetting agents are Pluronic L—43 available from the BASF
Wyandotte Corporation, and Niaproof 08 from Niacet Chemical Company.

As indicated previously, compatible germicides (fungicides and bactericides) optionally can also be
included in amounts up to 6 parts per 100 parts of additive. A suitable fungicide and a bactericide are
Grotan and Bioban, available from the Lehn and Fink Co., Inc., and IMC Chemicals Group, Inc. respectively.

The antifoaming agent is added in an amount up to 1 part per 100 parts by weight of additive. A
suitable antifoaming agent is SAG 30 available from Union Carbide Corporation.

The remainder of the additive {concentrate) is made up with water added to bring the total weight of
the additive up to 100 parts by weight.

To formulate an aqueous grinding or cutting fluid composition, the above-described additive
{concentrate} is diluted with additional water in an amount of between 2 and 15 parts of additive per 100
parts of water. The resulting cutting fluid compaosition is applied to the metal surface being worked such as
by machining, milling or cutting in the conventional manner.

When aluminum metal is machined using an aqueous base coolant containing sodium gluconate the
machined surface is less susceptible to corrosion. The utility of the water-base concentrate and water-base
coolant and lubricant compositions is further enhanced by the addition of between about 1 and 4 parts of
sodium gluconate.

Example 1
Qil Base Coolant and Lubricant
An oil-base coolant and lubricant was prepared by mixing the following components:

Parts by Weight

Mineral oil 81
2,1,3-benzothiadiazole 3
Extreme pressure additive (mixture of chiorinated

paraffins and suifurized fats) 10
Rust preventative {Tectyl, 477, Ashland Oil Inc.) 3
Mist suppressant 3
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Example 2
Qil-in-water-emulsion concentrate and coolant and lubricant composition

Parts by Weight

Sodium sulfonate 18
Oleic acid 1
Triethanol amine 1
Bactericide (IMC Chemicals Group, Inc.} 1
Antifoaming agent (Napco NDW, Diamond Shamrock, Inc.) 1
Extreme pressure agent (chlorinated paraffins) 10
Tolyltriazole 3
Mineral ail 7 65

100

This concentrate was then used to prepare a metal-working coolant and lubricant by diluting it in a
ratio of 3 parts by weight of concentrate to 97 parts of water.

Example 3
Water-base concentrate and coolant and lubricant composition

Parts by Weight

Boric acid 6

Diethanot amine 12
Arylsulfonamidocarboxylic acid (Hostacar H Liquid)* 4
Bactericide {IMC Chemicals Group, Inc.) ) 1
Antifoaming agent (Napco NDW, Diamond Shamrock Inc.) 1
Sodium gluconate 2
Tolyitriazole . 5
Polyglycol (fubricating additive)** 5
Water 64

100

*Product of American Hoechst Corporation, having a specific gravity of

1.17 + 0.05, solidification point of —16°C and acid number of 161 + 10.
#**This component is optional but its use increase lubricity.

This concentrate was diluted in a ratio of 3 parts of concentrate to 97 parts of water to form a water-
base metal working coolant and lubricant.

Tests of metal-working coolant and lubricant compositions in each of the preceding examples were
conducted. The resistance of specimens of tungsten carbide particles bonded together with-cobalt to
leaching by the liquid coolants and lubricants was observed to be substantially reduced.

Applicants in the preceding description of their invention have disclosed what they believe to be the
best mode of utilizing their invention. The metal working coolants and lubricants are compatible with
ferrous and non-ferrous metals including the yellow metal alloys such as brass and copper. The water-base
compositions are markedly effective in minimizing the corrosion of aluminum.
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Claims

1. A method for preventing the leaching of cobalt and nickel from metal surfaces by exposure to a
liquid, such as a metal working lubricant, comprising contacting said metal surfaces with said liquid
comprising between 1 and 5 percent by weight of a compound selected from the group consisting of
triazole compounds having the structural formula

AL
R N//

where R is a hydrogen or a methyl radical; thiadiazole compounds having the structural formula:

’ /@/N\S
R \N/

where R’ is hydrogen or a methyti radical; thiadiazole compounds having the structural formula:

i
R’’8=C C!-SR"
\S ”

where R"’ is hydrogen or sodium; di-{triethanolammonium) dimercapto-thiadiazole; and mixtures thereof.

2. A liquid for dilution with water for use in the method of claim 1, comprising an oil-in-water emuision
of between 60 and 80 parts mineral oil, between 15 and 25 parts of an oil-in-water emulsifier; and between
1 and 5 parts of the triazole or thiadiazole as defined in claim 1 or mixtures thereof, each per 100 parts total
of said liquid.

Patentanspriiche

1. Verfahren zum Verhindern eines Auslaugens von Kobalt und Nickel aus Metalloberflachen vermittels
einer Fliissigkeit, wie einem Schmiermittel fiir die Metallverarbeitung, dadurch gekennzeichnet, dal die
Metalloberflichen mit der Fliissigkeit in Berlihrung gebracht werden, die 1 bis 5 Gew.% einer Verbindung
enthélt, die aus der Gruppe der Triazolverbindungen mit der Strukturformel

N\
N
R/@[N//

ausgewdhlt ist, wobei R ein Wasserstoff oder Methylrest ist, sowie Thiadiazolverbindungen der

Strukturformel:
N
\
R \N/

wobei R’ Wasserstoff oder ein Methyirest ist; sowie Thiadiazolverbindungen der Strukturformel

i)
R/'8=C é—SR”
\S/

wobei R’ Wasserstoff oder Natrium ist, sowie Di-{tridfthanolammonium)dimercapto-thiadiazol und
Gemische derselben.

2. Flussigkeit fir ein Verdiinnen mit Wasser fiir das Anwenden bei dem Verfahren nach Anspruch 1,
dadurch gekennzeichnet, da sie eine Ol-in-Wasser Emulsion mit 60 bis 80 Teilen Mineraldl, 15 bis 25
Teilen Ol-in-Wasser Emulgator und 1 bis 5 Teilen des Triazols oder Thiadiazols gemaR Anspruch 1 oder
Gemischen derselben darstellt, und zwar jeweils pro ingesamt 100 Teile der Fliissigkeit.

6
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Revendications

1. Un procédé pour empécher la lixiviation du cobait et du nickel de surfaces métalliques par
exposition a un liguide, tel qu‘un lubrifiant pour le travail des métaux, comprenant la mise en contact
desdites surfaces métalliques avec ledit liquide comprenant entre 1 et 5 pour cent en poids d’un composé
choisi parmi le groupe comprenant des composés de triazole présentant la formule structurelle

H

N\
N
R/@:N//

ou R est I'hydrogéne ou un radical méthyle; des composés de thiadiazole présentant la formule
structurelle:

ol R’ est I'hydrogéne ou un radical méthyle; des composés de thiadiazole présentant la formule
structurelle:

N

0
R?/’S=C é—SR"
\S 7

ol R’ est I'nydrogéne ou le sodium; du di-{triethanolammonium} dimercapto-thiadiazole; et leurs
mélanges. .

2. Un liquide pour dilution avec I'eau en vue d’'une utilisation dans le procédé de la revendication 1,
comprenant une émulsion d'huile dans 'eau de 60 a 80 parties d’huile minérale, de 15 a 25 parties d'un
émulsifiant d'huile dans I'eau; et de 1 a 5 parties du triazole ou du thiadiazole défini dans la revendication 1
ou leur mélange, chacun pour 100 parties en tout dudit liquide.
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