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1. 

SOLD LUBRICANT 

It has been used heretofore a solid lubricant compris 
ing graphite and molybdenum disulfide as a representa 
tive solid lubricant. 5 
Graphite tends to bring an increase of a friction coef 

ficient at an atmoshpere of about 400°C and also to be 
inferior to a film forming ability, while molybdenum di 
sulfide is superior to a film forming ability and a migra 
tion property to the mating bearing surface, but molyb- 10 
denum disulfide comes into question as a lubricating 
material at the high temperature since an oxidative 
wear of bearing becomes excessive in an atmospheric 
temperature of more than about 350°C. 
Many attempts, have been effected to improve the 

lubricating property, one of which is a method for coat 
ing metallic surface with a paste consisting of molybde 
num disulfide and grease resulting in making unbear 
able to a repeated sliding motion on the bearing sur 
face, another of which is a method for burying and set 
ting into cavities provided on the bearing surface, the 
solid lubricant together with a binder of a synthetic 
resin resulting in limitting an use temperature of the 
bearing owing to a heat resistance property of the 
binder. 

In order to overcome said disadvantages, various 
methods, namely methods for adding metal oxide to 
graphite or adding metal sulfide to molybdenum disul 
fide have been attempted. 
However, it has not been found the solid lubricant ca 

pable of bearing at high temperature of about 400 
500°C. 
This invention relates to the solid lubricant suitable 

for the use of high temperature atmosphere having the 
following compositions, namely 

a. 55-97 wt percent of graphite and 3 - 45 wt per 
cent of sodium fluoride, 

b. less than 30 wt percent of tungsten disulfide, 3 
45 wt percent of sodium fluoride and a residual 
amount of graphite, 

c. 55–97 wt percent of graphite, 3 - 45 wt percent 
of sodium fluoride and 5-20 wt percent of sodium 
meta-phosphate as the binder on the basis of the 
total weight of graphite and sodium fluoride, 

d. less than 30 wt percent of tungsten disulfide, 3 
45 wt percent of sodium fluoride and the residual 
amount of graphite and 5 - 20 wt percent of so 
dium meta-phosphate as the binder on the basis of 
the total weight of tungsten disulfide, sodium fluo 
ride and graphite, 

e. 3 - 45 wt percent of sodium fluoride and 55-97 
wt percent of graphite and 10 - 30 wt percent of 
77Cu-23Pb alloy powder or 90Cu-5Sn-5Pb alloy 
powder as the binder on the basis of the total 55 
weight of sodium fluoride and graphite, 

f. less than 30 wtpercent of tungsten disulfide, 3-45 
wt percent of sodium fluoride and the residual 
amount of graphite and 10 - 30 wt percent of 
77Cu-23Pb alloy powder or 90Cu-5Sn-5Pb alloy 60 
powder as the binder on the basis of the total 
weight of tungsten disulfide, sodium fluoride and 
graphite, 

g. 3 - 45 wt percent sodium fluoride and 55-97 wt 
percent of graphite and 10 30 wt. percent of 
77Cu-23Pb alloy powder or 90Cu-5Sn-5Pb alloy 
powder on the basis of the total weight of graphite 
and sodium fluoride as the binder and also 5 - 20 
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wt percent of metal salt of tungstate on the basis of 
the total weight of graphite, sodium fluoride and 
said metal alloy, 

h. less than 30 wt percent of tungsten disulfide, 3 
45 wt percent of sodium fluoride and the residual 
amount of graphite and 10 - 30 wt percent of 
77Cu-23Pb alloy powder or 90Cu-5Sn-5Pb alloy 
powder on the basis of the total weight of graphite, 
tungsten disulfide and sodium fluoride as the 
binder and also 5 - 20 wt percent of metal salt of 
tungstate on the basis of the total weight of graph 
ite, tungsten disulfide, sodium fluoride and said 
metal alloy. 

The solid lubricant of this invention possesses the 
properties of bearing to the use of high temperature at 
mosphere (room temperature to about 500°C) and var 
ious other properties of protecting the oxidative wear, 
enhancing the film forming ability and prolonging a 
film life. 
FIG. 1 is a graph of showing an interrelationship be 

tween the compounding ratio of sodium fluoride to 
graphite and a wear rate of the bearing. 
FIG. 2 is a graph of showing the interrelationship be 

tween the migrating amount of the solid lubricant to 
the mating surface under the same conditions as those 
of the FIG. 1. 
FiG. 3 is a graph of showing the interrelationship be 

tween the migrating amount of the solid lubricant to 
the mating surface and a friction time under the same 
conditions as those of the FIG. 1. The invention is 
based on the provision of the solid lubricant suitable for 
the use of high temperature having the compositions a 
- has mentioned above. 
These and other objects, features and advantages of 

the present invention will become apparent from the 
following examples. 
Various types of the solid lubricants have been manu 

factured according to the methods as mentioned below. 

1. The solid lubricant of buried type manufactured by 
uniformly mixing a graphite flake having a particle 
size of less than 150 mesh of Tyler standard slieve 
with fine powders of sodium fluoride having a par 
ticle size of less than 200 mesh and then pressure 
molding the mixture into a metallic mold under a 
pressure of about 1,000 Kg/cm. 

2. The solid lubricant of buried type manufactured by 
uniformly mixing the graphite flake having the par 
ticle size of less than 150 mesh with fine powders 
of tungsten disulfide having a mean particle size of 
2 microns and sodium fluoride having the particle 
size of less than 200 mesh and then molding the 
mixture obtained into the metallic mold under the 
pressure of 1,000 Kg/cm. 

3. The solid lubricant of the paste type manufactured 
by uniformly mixing the graphite flake having the 
particle size of less than 150 mesh with fine pow 
ders of sodium fluoride having particle size of less 
than 200 mesh and then further mixing an aqueous 
solution of sodium meta-phosphate (NaPO) as the 
binder into the resulting mixture to form the solid 
lubricant suitable for covering the sliding surface of 
the bearing. 

4. The solid lubricant of the paste type manufactured 
by uniformly mixing the graphite flake having the 
particle size of less than 150 mesh with fine pow 
ders of tungsten disulfide having the mean particle 
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size of 2 microns and sodium fluoride having the 
particle size of less than 200 mesh and then further 
mixing the aqueous solution of sodium meta 
phosphate (NaPO) as the binder into the resulting 
mixture to form the solid lubricant suitable for cov 
ering the sliding surface of the bearing. 

5. The solid lubricant having high strength manufac 
tured by heating the paste obtained from the meth 
ods of said items 3 and 4 to remove most of water 
contained therein and then molding said paste into 
the metallic mold under the pressure of 1,000 
Kg/cm and further heating said paste into an oven 
at about 200°C. 

6. A cylinderical solid lubricant of buried type manu 
factured by uniformly mixing the graphite flake 
having the particle size of less than 150 mesh with 
sodium fluoride having the particle size of less than 
200 mesh and adding to said mixture, alloy pow 
ders of less than 150 mesh consisting 90 wt percent 
Cu, 5 wt percent Sn and 5 wt percent Pb and after 
uniformly mixing, premolding under the pressure 
of 1,000 Kg/cm and then sintering the mixture ob 
tained at the temperature of about 800°C in N gas 
atmosphere. 

7. The cylinderical solid lubricant of buried type 
manufactured by uniformly mixing the graphite 
flake having the particle size of less than 150 mesh 
with fine powders of tungsten disulfide having the 
mean particle size of 2 microns and sodium fluo 
ride having the particle size of less than 200 mesh 
and adding to said mixture, alloy powders of less 
than 150 mesh consisting 90 wt percent Cu, 5 wt. 
percent Sn and 5 wt percent Pb and after uniformly 
mixing, premolding under the pressure of 1,000 
Kg/cm and then sintering the mixture obtained at 
the temperature of about 800°C in N gas atmo 
sphere. 

8. The cylinderical solid lubricant of buried type 
manufactured by uniformly mixing the graphite 
flake having the particle size of less than 150 mesh 
with sodium fluoride having the particle size of less 
than 200 mesh alloy powders having the particle 
size of less than 150 mesh and consisting 90 wt per 
cent Cu, 5 wt percent Sn and 5 wt percent Pb and 
sodium tungstenate (Na2WO) having the particle 
size of less than 200 mesh and premolding the mix 
ture obtained, under the pressure of 1,000 Kg/cm 
and then sintering said mixture at the temperature 
of about 800°C in N gas atmosphere. 

9. The cylinderical solid lubricant of buried type 
manufactured by uniformly mixing the graphite 
flake having the particle size of less than 150 mesh 
with fine powders of tungsten disulfide having the 
mean particle size of 2 microns, sodium fluoride 
having the particle size of less than 200 mesh, alloy 
powders having the particle size of less than 150 
mesh and consisting 90 wit percent Cu, 5 wt percent 
Sn and 5 wt percent Pb and sodium tungstenate 
(NaWO) having the particle size of less than 20 
mesh and premolding the mixture obtained, under 
the pressure of 1,000 Kg/cm and then sintering 
said mixture at the temperature of about 800°C in 
N, gas atmosphere. 

The components to be added to the solid lubricant 
are shown as follows: 
a. Sodium fluoride powder. 
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4. 
Said powders of Moh's hardness of more than 5 

are used as the additives. 
Sodium fluoride does not give any influence to the 

lubricating property of graphite but protects a change 
of the friction coefficient even if the temperature 
change of the solid lubricant occur in the compounding 
amount of about 1 wt percent of sodium fluoride and 
also improves the film forming ability in the dry friction 
when about 3 wit percent of sodium fluoride is mixed 
into graphite. 
When about 10 wt percent of sodium fluoride is 

mixed into graphite, the effect of addition will remark 
ably increase. The more the compounding amount of 
sodium fluoride increases for example to more than 50 
wt percent, the more the migrating amount of solid lu 
bricant to the mating surface will increase thereby indi 
cating a reverse effect. 
Therefore, it has been found that a preferable 

amount of mixing sodium fluoride is less than 45 per 
cent by weight. The additive effect of sodium fluoride 
to the solid lubricant of graphite-WS compositions is 
similar to that of the graphite composition. 
b. Tungsten disulfide powder. 
Said powders show a superior lubricating effect but, 

possess an inferior heat resistance property. 
The additive effect of tungsten disulfide will bring an 

increase of the lubricating property and an improve 
ment of the film forming ability in a relatively low tem 
perature region. 
The heat resistance property of tungsten disulfide it 

self is improved to such extent that the solid lubricant 
may be used in the high temperature such as 400 
500°C or more than one by the addition of sodium fluo 
ride. 
The additional range or extent of tungsten disulfide 

is preferable to be less than 30 wt percent. 
Tungsten disulfide may be added in an upper limited 

amount of said range in the use of relatively low tem 
perature. The compounding amount of tungsten disul 
fide may gradually decrease according to the increase 
of the use temperature. By the reason of that in a high 
temperature of about 400 - 500°C, the durability of 
film becomes more important than the decrease of fric 
tion, the addition of tungsten disulfide attributes to the 
depression of the friction coefficient but the durability 
of film will decrease. 

In order to overcome said disadvantages, the addition 
of tungsten disulfide will have to be controlled in lesser 
extent. In view of said matter, the solid lubricant not 
containing any tungsten disulfide is applicable in rather 
high temperature. The table 1 shows the solid lubricant 
of the present invention having various compositions. 

c. Sodium meta-phosphate. 
Sodium meta-phosphate may be used for forming the 

film of the solid lubricant on the mating surface of the 
bearing as the binder. m 
Sodium meta-phosphate may be used for forming a 

block type solid lubricant by heating the paste to re 
move the most of water contained in the paste, and 
then molding it into the metallic mold and then sinter 
ing and further may be used for forming the film of the 
solid lubricant on the mating surface of bearing by 
coating said surface with the paste of the solid lubricant 
and heating it to about 200°C to remove the most of 
water contained therein and then backing the molded 
article into the oven at the temperature of 200°C or 
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molding into the hot press under a high temperature 
and a high pressure. As sodium meta-phosphate itself 
does not give any lubricating property, it is preferable 
to add 5 - 10 wt percent of sodium meta-phosphate in 
the film forming use, while to add less than 20 wt per 
cent of sodium meta-phosphate in the block type solid 
lubricant use. 
The bearing properties of the solid lubricants con 

taining graphite and sodium fluoride or graphite, tung 
sten disulfide and sodium fluoride are shown in the 
FIGS. - 3. 

In FIG. 1, an abrasion amount of the bearing was 
measured about the solid lubricants containing various 
amounts of sodium fluoride by burying it into the mat 
ing surface of a cylindrical bronze casting (JISBS 6) 
using an opposite mating bearing of S45C under the 
test conditions of the temperature of 500°C, the sliding 
rate of 3.5 m/min and the surface pressure of 30 
Kg/cm at every 20 hours. 
The composition of said bronze casting corresponds 

to 81.0 - 87.0 wt percent Cu, 4.0 - 6.0 wt percent Sn, 
4.0 - 7.0 wt. percent Zn and 3.0 - 6.0 wt percent Pb. 
The area of the solid lubricant to the total area of the 

mating surface corresponds to 30 wt percent. 
From the test results of FIG. 1, it has been found that 

the effect of adding sodium fluoride appears when 
about 3 wit percent of sodium fluoride are added to the 
solid lubricant, on the contrary, the wear amount of 
bearing increases when more than 50 wit percent of so 
dium fluoride are added. 

In FIG. 2, it has been found that the migrating 
amount of solid lubricant remarkably increases when 
the compounding amount of sodium fluoride reaches 
more than 50 wt percent and that the friction coeffici 
ent does not change remarkably showing a value of 
about 0.2 when said compounding amount reaches less 
than 45 wt percent and also that the friction coefficient 
reaches to the value of 0.4 when the compounding 
amount of sodium fluoride reaches to 50 wt percent of 
sodium fluoride. 
As mentioned above, if the migrating amount is too 

much, it is cellar that any satisfactory result will not be 
obtained in the effects of the friction and the wear. 

In FIG. 3, curve (A) shows the test result of the solid 
lubricant having the composition of test No. 5 of table 
l, curve (B) shows that of the solid lubricant having the 
composition of test No. 18 of table 1 and curve (C) 
shows that of a film of the solid lubricant having the 
composition of test No. 18 mixed with 8 wt percent of 
NaPO as the binder. 
Curves (D) and (E) show comparative test results of 

graphite or graphite containing 10 wt percent of tung 
sten disulfide respectively. 

It has been found that a good film of the solid lubri 
cant is formed by migrating the solid lubricant to the 
mating surface of the bearing thereby resulting in the 
increase of the weight. 
The film formed on the mating surface of the bearing 

has clearly observed by a nacked eyes to be a smooth 
and glossy black film. 
The friction coefficient after 40 hours has been equal 

in the solid lubricants having the compositions as 
shown in curves (A) and (B). 
The friction coefficient having the compositions as 

shown in the curves (A) and (B) was 0.15 - 0.20, until 
a lapse of 20 hours, 0.20 - 0.25 after 40 hours, while 
the friction coefficient having the composition as 
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6 
shown in the curve (C) was 0.08 - 0.10 until the lapse 
of 20 hours observing a relative and smooth migration 
to the mating surface of the bearing. 
On the contrary, it has been observed that the migra 

tion of film is almost null in the solid lubricants having 
the compositions as shown in the curves (D) and (E), 
and that many scratches were formed on the mating 
surface of bearing thereby reducing the weight of bear 
ling. 

In the experiments of FIGS. 2 and 3, the mean value 
of thickness of the migrated coatings amounts to 4 - 6 
microns when the weight increase of the mating surface 
reaches 50 mg, while said value amounts to less than 1 
micron when said weight increase reaches to 10 mg. 
A. 
The bearing properties of the solid lubricant suitable 

for a pellet type containing graphite, tungsten di 
sulfide, sodium fluoride and the metallic powders 
as the binder are explained as follows. 

In case that the metal powders, especially the mixture 
of Cu and Pb powders or the mixture of Cu, Sn and Pb 
powders are used as the binder, the mechanical 
strength, hardness, antifriction property and anti 
wearing property of the molded solid lubricant are re 
markably improved without any depression of an inher 
ent lubricating property of graphite, tungsten disulfide 
and sodium fluoride. 

It is a reason for selecting Cu, Sn and Pb powders as 
the alloy powders suitable for the binder that said pow 
ders are low melting point metal powders having lower 
temperature than the oxidative temperature or the 
melting point of the solid lubricant namely graphite, 
WS, and NaF and capable of forming a solid solution 
thereof and also having a similar component to that of 
a base metal of bronze castings (JISBC6). In the pres 
ent invention, it is preferable to use the alloy of 77Cu 
23Pb or 90Cu-5Sn-5Pb. 
The composition and the bearing property are shown 

in the table 2. 
In the table 2, the solid libricant having the composi 

tion of 75 graphite - 15 tungsten disulfide - 10 sodium 
fluoride was used compounding the alloy powders as 
the binder. 
The test conditions are shown as follows. 
The pellets of the solid lubricant having the composi 

tion of table 2 were buried on the sliding surface of the 
cylindrical bronze castings (JIS BC6). 
The area of the solid lubricant buried corresponds to 

30 wt percent of the total area of the sliding surface. 
While the opposite mating material is 13 Cr steel, and 

the temperature of a heat treatment for forming the 
pellet is 700 - 850°C. 
The test was effected under the conditions of the sur 

face pressure of 50 Kg/cm and the sliding rate of 3.5 
m/min at the temperature of 500°C for 20 hours. 
As shown in the Table 2, the compounding ratio of 

the metal powders to the solid lubricant is preferable to 
be 10-30 wt percent. If the compounding ratio of the 
metal powders is less than said range, the mechanical 
strength of the solid lubricant formed, decreases 
whereby the solid lubricant buried tends to break dur 
ing sliding and to increase the friction coefficient. 
While if e said ratio is more than said range, the me 
chanical strength of the solid lubricant increases but 
the friction coefficient increases whereby the friction 
will increase. The friction coefficient and the abrasion 
amount of the solid lubricant of the pellet type depend 
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on the treating temperature even if the composition of 
the solid lubricant is same. 
Therefore, it is important to select an appropriate 

temperature for heat-treating of the solid lubricant, the 
temperature of about 700-850°C is preferable. It has 
been found in the table 2 that the allowable limitation 
in the abrasion amount of the solid lubricant amounts 
to 0.10 mm and that if the abrasion amount of the solid 
lubricant is beyond the said limitation, a scuffing abra 
sion will suddenly increase whereby the friction coeffi 
cient reaches to more than 0.30. 
The similar results have been obtained in the solid lu 

bricant comprising 70-90 wt percent of the base lubri 
cant having the compositions of 55 - 97 graphite and 
3 - 45 sodium fluoride, and 10-30 wt percent of said 
alloy powders as well as the solid lubricant comprising 
70-90 wt percent of the base lubricant having 3 - 45 
wt percent of sodium fluoride, less than 30 wt percent 
of tungsten disulfide and residual amount of graphite, 
and 10 - 30 wt percent of said alloy powders. 
The satisfactory results were obtained showing the 

abrasion amount of 0.050 - 0.095 mm and the friction 
coefficient of 0.20 - 0.30. 
B 
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The bearing properties of the solid lubricant having 25 
the composition of graphite, tungsten disulfide, so 
dium fluoride and the said alloy powders as the 
binder and also metal salt of tungstate are ex 
plained as follows. 

8 
cant having low friction coefficient is manufactured by 
adding 5 - 20 wt percent of lead tungstate to the said 
lubricant. 

In table 3, the test was carried out using 5 percent by 
weight of another metal salts of tungstate whereby simi 
lar results were obtained. 
The friction coefficient and the abrasion amount of 

said lubricant depend on the treating temperature of 
the solid lubricant of the pellet type even if the compo 
sition of solid lubricant is same. 
Therefore, it is important to select an appropriate 

temperature for the heat treatment, said temperature is 
preferable to be about 700-850°C. 
The similar good results have been obtained in the 

solid lubricant having the composition of 70 - 90 wt 
percent of (55-97 graphite - 3 - 45 NaF) - 10 - 30 
wt percent of (77Cu-23Pb or 90Cu-5Sn-5Pb) and also 
the solid lubricant comprising 5 - 20 wit percent of the 
metal salt of tungstate and 80 - 95 wt percent of the 
base lubricant having the composition of 70 - 90 wt 
percent of less than 30 wt percent of WS, 3 - 45 wt 
percent of NaF residual amount of graphite - 10 - 30 
wt percent of said metal powders respectively. 
The test results showing the wear amount of 0.025 - 
0.050 mm and the friction coefficient of 0.15 - 0.30 
have been obtained. 

Said alloy powder comprises Cu and Pb powders or 30 Table 1 Cu, Sn and Pb powders, while said tungstate comprises 
alkali salts of tungstate such as sodium tungstate (Na2 
wo), potassium tungstate (KWO) alkali earthmetal of Composition Graphite WS NaF 
tungstate such as barium tungstate (BaWO) and metal No.T (wt.%) (wt%) (wt %) 
salt of tungstate such as lead tungstate (PbWO), zinc 35 1 99 
tungstate (ZnWO), copper tungstate (CuWO) and 2 97 3 
cadmium tungstate (CdWO). 3 95 5 

4 93 7 It has been found that a strong film or coatings is 5 90 O 
formed on the friction surface of the bearing in espe- 6. 88 O 12 
cially a high t ture thereby protecting a base 0 7 85 15 y gn, temperature thereby protecting a base 8 80 20 
metal and assisting the lubricating property of graphite, 9 75 25 

o 10 70 30 tungsten disulfide and sodium fluoride, and also pro- 11 65 35 
longing the bearing life. 12 60 40 

In the table 3, the solid lubricants having the compo- 13 55 45 
45 14 50 50 sition of 90 (75 graphite - 15 tungsten disulfide - 10 15 89 l 

sodium fluoride) - 10 (90Cu-5Sn-5Pb) and various 6 85 5 
7 80 0 sorts of metal salts of tungstate were tested. 8 75 15 O 

It has been found in the table 3 that the solid lubri- 28 3. 29 
21 60 30 
22 50 40 

Table 2 

75-Graphite-15WS, 77Cu-23Pb 90Cu-5Sn Wear amount of Friction 
No. ' -10NaF (wt.%) (wit%) -5Pb (wt %) bearing (mm) coefficient 

23 95 5 0.27 0.34 - 0.36 
24 90 10 0.055 0.24 - 0.27 
25 80 20 0.065 0.28 - 0.29 
26 70 30 0.075 0.29 - O.30 
27 65 35 0.84 0.34 - 0.36 
28 95 5 0.50 0.33- 0.36 
29 90 10 0.045 0.20 - 0.22 
30 80 20 0.050 0.24 - 0.26 
31 70 30 0.095 0.25 - 0.28 
32 65 35 0.180 0.34 - 0.36 
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Table 3 

90(75-Graphite-15WS 
-10NaF)-10(90Cu- PbwO, CuWO, CdWO, KWO, NaWO, CaWo Wear amount of Friction 

No. 5Sn-5Pb) (wit%) (wit%) (wt.%) (wt%) (wt%) (wt%) (wt%) bearing (mm) coefficient 
33 98 2 0.058 0.25 - 0.28 
34 95 5 0.02 0.3 - 0.15 
35 85 5 -- a u- 0.035 0.6 - 0.18 
36 80 20 0.043 0.22 - 0.25 
37 75 25 0.087 0.30 - 0.32 
38 95 5 0.025 0.3 
39 95 5 0.038 0.5 
4() 95 5 0,040 08 - 0.24 
4. 95 5 0.050 0.25 - 0.30 
42 95 5 0.046 0.1 

What is claimed is: 
1. A solid lubricant comprising 55-97 percent by w 

eight of graphite, 3 - 45 percent by weight of sodium 
fluoride and 10-30 percent by weight of alloy powders 
of 77Cu-23Pb or 90Cu-5Sn-5Pb on the total basis of 
graphite and sodium fluoride. 

2. A solid lubricant comprising 3 - 45 percent by 
weight of sodium fluoride, less than 30 percent by 
weight of tungsten disulfide, 25-97 percent by weight 
of graphite and 10 - 30 percent by weight of the alloy 
powders of 77Cu-23Pb or 90Cu-5Sn-5Pb on the total 
basis of graphite and sodium fluoride. 

3. A solid lubricant as claimed in claim 1 in which 10 
- 30 percent by weight of a metal salt of tungstate are 
added to the solid lubricant of the claim 1. 

4. A solid lubricant as claimed in the claim 2 in which 
5 - 20 percent by weight of the metal salt of tungstate 
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are added to the solid lubricant of the claim 2. 
5. A solid lubricant as claimed in claim 3 in which 

less than 30 percent by weight of tungsten disulfide is 
added to the solid lubricant. 

6. A solid lubricant as claimed in claim 4 in which the 
metal salt of tungstate added is from the group consist 
ing of sodium tungstate, potassium tungstate, barium 
tungstate, lead tungstate, Zinc tungstate, copper tung 
state, and cadmium tungstate. 

7. A solid lubricant as claimed in claim 3 in which the 
metal salt of tungstate added is from the group consist 
ing of sodium tungstate, potassium tungstate, barium 
tungstate, lead tungstate, zinc tungstate, copper tung 
state, and cadmium tungstate. 
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