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ABSTRACT OF THE DISCLOSURE 

This invention is to obtain a chemically bonded dia 
mond structure by making the surface skin of a diamond 
powder react with metallic titanium so as to be chemi 
cally synthesized into a carbon titanium alloy whereby the 
chemically atomically bonded carbon titanium alloy may 
strongly bond the diamond powder in the surface skin of 
the enclosed diamond after the reaction. 

This invention relates to a chemically bonded diamond 
structure and a method of making the same. 

This invention is to obtain a chemically bonded dia 
mond structure by strongly and compactly bonding a dia 
mond powder with titanium carbide.v ' 

According to the present invention, the surface skin of 
a diamond powder is made to react with metallic titanium 
so as to be chemically synthesized into an alloy of carbon 
and titanium and so that the diamond powder may be 
chemically bonded with the thus produced carbon titanium 
alloy and this operation is carried out under a high pres 
sure where the diamond is not converted to graphite so 
that a diamond bond having a strongly bonded compact 
structure may be obtained. ' 
The above mentioned metallic titanium is obtained by 

pyrolyzing hydrogenated titanium. When a mixture of a 
diamond powder and hydrogenated titanium is heated, the 
hydrogenated titanium will be pyrolyzed and a mixture of 
metallic titanium and the diamond powder will be ob 
tained. When the mixture is exposed for several minutes 
to a high temperature and high pressure within the range 
of the temperature and pressure conditions in the stable 
zone of diamond, the surface skin of the diamond pow 
der will be chemically synthesized into a carbon titanium 
alloy without converting the diamond to graphite. The 
diamond powder is bonded with the thus produced carbon 
titanium alloy as a feature of the present invention. 
An object of the present invention is to obtain a dia 

mond bond having a strong bonding force by synthesiz 
ing the surface skin part of a diamond powder into a car 
bon titanium alloy by employing hydrogenated titanium as 
a raw material. 
A further object of the present invention is to produce a 

diamond bond cheaply at a high yield. 
According to the present invention, ?rst of all, a mix 

ture of a diamond powder and a hydrogenated titanium 
powder is heated to be pyrolyzed at a temperature of 
about 600° C. so that nascent hydrogen strong in the ac 
tivity and nascent metallic titanium may be pro 
duced and the clean diamond powder washed by the nas 
cent hydrogen strong in the activity and the pure nascent 
metallic titanium powder may be a mixed state and then 
the mixture is heated at a temperature of about 1750° C. 
in a reaction chamber so that a reaction may occur be 
tween the surface skin of the diamond powder and the 
metallic titanium. When diamond is exposed to a tempera 
ture of 1750" C. under the normal pressure, the diamond 
will be converted to graphite. Therefore, in order to pre 
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vent it, diamond is exposed to a high pressure of about 
62,000 atmospheres. 
The functional relation between the temperature and 

pressure in such case can be calculated by the Berman 
Simmon’s heat balance chemical equation. That is to say, 
when the mixture of the pure nascent metallic titanium 
powder and the clean diamond powder produced in the 
preceding step is exposed to a temperature of about 1750” 
C. and a pressure of about 62,000 atmospheres in the 
temperature and pressure conditions in the stable zone of 
diamond, the surface skin of the diamond powder will 
react with the nascent metallic titanium so as to be chemi 
cally synthesized into a carbon titanium alloy without 
converting the diamond into graphite and the diamond 
powder will be strongly and compactly chemically bonded 
with said carbon titanium alloy. 
The present invention shall now be explained with ref 

erence to an example. For the raw materials were used 
a diamond powder of respective sizes of 400 to 1600 
meshes and a substantially colloid ?ne powder of hydro— 
genated titanium as well mixed at a ratio of 80% by vol 
ume of the diamond powder and 20% by volume of the 
hydrogenated titanium powder. For the apparatus was 
used a high temperature high pressure apparatus which 
could generate a temperature of 2000° C. and a pressure 
of 100,000 atmospheres to be used for the production of 
diamond. 

That is to say, the above mentioned raw materials were 
put into the reaction chamber of the high temperature 
high pressure apparatus, were ?rst heated to about 600° 
C. so that the hydrogenated titanium might by pyrolyzed, 
were then subjected to a pressure of about 62,000 at 
mospheres and were then heated to about 1750" C. They 
were kept for 7 minutes as exposed to the temperature 
of about 1750° C. and the pressure of about 62,000 at 
mospheres. 

Then, the temperature in the reaction chamberwas re 
duced to 150° C., the surface skin of the diamond was 
made to react with the metallic titanium and the synthe 
sized carbon titanium alloy was coagulated. 

Then, the pressure was reduced to the atmospheric pres 
sure and a diamond bond was recovered. 
The diamond bond recovered here had a compact struc— 

ture in which the carbon titanium alloy having synthesized 
the surface skin of the diamond powder had bonded the 
adjacent diamond powder. 

According to this method, in the high pressure high 
temperature apparatus, when hydrogenated titanium is 
heated to 600° C., it will be ?rst pyrolyzed to become 
nascent hydrogen strong in the activity and pure nascent 
metallic titanium, this nascent hydrogen will wash the 
diamond powder and will clean its surface and therefore 
this mixture will become a mixture of a very clean and 
pure diamond powder having no impurity and a metallic 
titanium powder. When the mixture is heated at a high 
temperature of about 1750" C. under a high pressure of 
about 62,000 atmospheres, the diamond will be in a stable 
zone and therefore will not be graphitized, the cleaned 
surface skin of the diamond powder will react with the 
pure metallic titanium powder to become a carbon titani 
um alloy and therefore the diamond powder will all be 
come a carbon titanium alloy continuous in the surface 
skin and will be chemically bonded in the structure. If 
only the temperature is reduced while the powder is ex 
posed to a high pressure, the carbon titanium alloy bonded 
with the surface of the diamond powder will coagulate 
under the high pressure and will perfectly strongly bond 
the diamond powder in a pure state. Therefore, the recov 
ered diamond bond taken out of the reaction chamber by 



3,464,804 
3 

reducing the pressure here will have a chemically strongly 
bonded very compact structure. 
As the method of producing a chemically bonded dia 

mond structure according to the present invention is car 
ried out under the temperature and pressure conditions in 
the stable zone of diamond, the diamond will not be con 
verted to graphite during the process of producing a dia 
mond bond, therefore there will be no loss of diamond by 
its conversion to graphite, the bonding force will not be 
weakened by the conversion of diamond to graphite and 
a strongly bonded diamond structure will be obtained. 

Further, when hydrogenated titanium is used as a raw 
material for metallic titanium to produce a carbon titani 
um alloy bonding a diamond powder as mentioned above, 
the surface skin of the diamond powder will be able to 
be chemically synthesized into a carbon titanium very 
high in the purity. As the bond of such carbon titanium 
alloy with diamond is a chemical atomic bond, the bond 
ing force of the diamond bond will be very strong. By 
the producing method of the present invention having 
such characteristics, an excellent bonded diamond struc 
ture can be produced cheaply at a high yield. 

Further, the chemically bonded diamond structure of 
the present invention having such characteristics as are 
mentioned above is an excellent hard material. Therefore, 
cutting tools made of the chemically bonded diamond 
structure of the present invention are advantageous to be 
used for working hard materials. Further, dies made of 
the chemically bonded diamond structure of the present 
invention will show a strong durability when used to draw 
or form metallic materials. Thus, the product of the pres 
ent invention can be very effectively used. 
What is claimed is: 
1. A method of producing a chemically bonded dia 

mond structure, comprising the steps of mixing a diamond 
powder and a hydrogenated titanium powder, heating said 
mixture to pyrolyze the hydrogenated titanium, thereby 
producing a mixture of a clean diamond powder and a 
nascent titanium, and heating said mixture of diamond 
powder and nascent titanium to a temperature of about 
1750“ C. and at a pressure of about 62,000 atmospheres 
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under temperature-pressure conditions in the stable zone 
of diamond for several minutes whereby a carbon-titani 
um alloy is chemically bonded to the diamond powder in 
an atomic state on the surface of the powder so as to 
form a compact structure. 

2. A method of making chemically bonded diamond 
structures comprising the steps of heating a mixture of 
a diamond powder and a hydrogenated titanium powder 
at a pyrolyzing temperature of the hydrogenated titanium 
to produce nascent metallic titanium and nascent hydro 
gen gas, washing the diamond powder with said nascent 
hydrogen gas so as to produce a clear diamond powder, 
then exposing thus cleaned diamond powder and a nas 
cent metallic titanium to a temperature of about 1750° C. 
and a pressure of about 62,000 atmospheres under tem 
perature-pressure conditions in the stable zone of dia 
mond, keeping this state for at least about seven minutes 
to react the surface skin of the diamond powder with the 
metallic titanium to be chemically synthesized into a car 
bon titanium alloy, subsequently coagulating the carbon 
titanium alloy by reducing only the temperature without 
lowering the pressure and thereafter reacting the surface 
skin of the diamond powder with the metallic titanium by 
lowering the pressure, whereby the diamond powder may 
be strongly bonded with the chemically synthesized car 
bon titanium alloy. 
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