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(57) ABSTRACT 
A method for creating a rapid prototype mold for parts of an 
earth boring tool for manufacture thereof comprises initially 
optimizing the drill bit design and integrating this design 
into CAD code. The CAD code is utilized to generate a 
prototype file in a computer outputting command Signals to 
a laser, and a laser Scanner to prototype a mold utilizing 
Stereolithography, Selective laser Sintering, or laminated 
object manufacturing, in addition to other prototype tech 
niques to manufacture earth boring tool parts. 
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METHOD AND FABRICATING TOOLS FOR 
EARTH BORING 

BACKGROUND OF THE INVENTION 

0001. Heretofore, earth boring tools were fabricated by a 
process that Started with a design of parts for the tool and 
then painstakingly produce a prototype of each part and 
assemble the parts into the desired tool. All this involved 
considerable time, effort and expense and oftentimes the 
proceSS had to be repeated before an acceptable earth boring 
tool was ready for production. 
0002 A present basic process for manufacturing tools for 
earth boring, for example a drill bit, is to machine a Solid 
billet of steel into the desired final form of the bit body after 
the design of the bit has been approved. An improvement in 
this basic process is to cast the body of the bit into a form 
approximating the final body form. This permitted a Sub 
Stantial reduction in machining from the basic proceSS and 
improved the production of tools for earth boring consider 
ing both the time factor and the cost factor. The casting 
proceSS for the fabrication of tools is complicated by the 
addition of the metal casting Step, but the overall Savings in 
time and costs over the basic proceSS are more than offset. 
0003) To fabricate a bit from a casting, a mold is prepared 
by machining a cavity in a cylinder of graphite, reproducing 
a negative of the bit profile in the exact dimensions of the 
body of the bit. Cutting elements are located and the fluid 
passageways are traced in the interior of the mold. Cutting 
elements and nozzle openings, plus fluid circulation chan 
nels, are prepared from a material destructible after firing of 
the mold in a furnace. The various elements utilized in 
producing a mold are Subsequently destroyed after the 
casting process thereby resulting in a bit body having shaped 
cutting element receptacles in the head of the bit. 
0004 Recently, techniques have been developed for gen 
erating three-dimensional objects within a fluid medium 
which is selectively cured by beams of radiation brought to 
focus at prescribed interSection points within the three 
dimensional volume of the fluid medium. These techniques 
utilize a process known as "Stereolithography” as a method 
for making Solid objects by Successfully generating thin 
layers of a curable material one on top of the other in 
response to a programmed movable beam of light directed to 
a Surface or layer of the curable liquid. Each layer formed in 
the curable liquid is a Solid croSS Section of the object at the 
Surface of the curable liquid. The process of generating 
layers in croSS Section of an object is continued until the 
entire object is formed in the curable liquid. 
0005. Use of stereolithography has become known as a 
“rapid prototyping process.” The first industries to utilize the 
rapid prototyping proceSS were manufacturers of aircraft 
modular units that Specialized in the design and manufacture 
of interior components for military and commercial aircraft. 
Major applications now include rapid prototyping and prod 
uct tooling in the automotive, aerospace, medical, computer, 
electronic and consumer product industries. A leader in the 
field of rapid prototyping is 3D Systems Inc. of San Gabriel, 
Calif. 3D Systems Inc. has numerous U.S. patents directed 
to various inventions relating to rapid prototyping utilizing 
Stereolithography. 
0006. A recent improvement in rapid prototyping in the 
manufacture of products is the utilization of a CAD System 
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that when combined with rapid prototyping Substantially 
reduces the time and cost of bringing new products to 
market, reference is made to U.S. Pat. No. 5,544.550 issued 
Aug. 13, 1996, U.S. Pat. No. 6,200,514 B1 issued Mar. 13, 
2001, U.S. Pat. No. 6,209,420 B1 issued Apr. 3, 2001, and 
British Patent No. GB 2,296,673. 

0007. However, there continues to be a need in the design 
and production of tools for earth boring that rapidly and 
reliably moves from a design Stage to a prototype stage and 
ultimately the fabrication of tools while moving directly 
from computer designs to production and fabrication of 
finished tools. 

0008 Engineers and production managers in the earth 
boring industries have long investigated and Searched for 
rapid, reliable, economical and automatic means to facilitate 
manufacture of tools for earth boring moving from a design 
Stage to the prototype stage and to the production and 
fabrication, while avoiding the complicated painstaking 
procedures utilized in the basic machine proceSS and the 
casting process described above. 

SUMMARY OF THE INVENTION 

0009. The present invention is a method of fabricating a 
tool for earth boring comprising creating a CAD data base 
of parts for a desired tool. Utilizing the CAD data base, a 
prototype of molds of the tool parts is fabricated. The mold 
is then prepared for casting of the tool part, for example, a 
drill bit body. The prepared mold is filled with a material 
selected for the drill bit body and the filled mold is then 
processed into a tool part. 
0010 More specifically, after optimizing the design of 
the tool parts by operation of a computer program that 
designs both mechanical and fluid flow specification, the 
computed results are integrated into a CAD code. A rapid. 
prototyping file is generated and depending on the type of 
tool part to be manufactured, the file contains either a female 
geometry of the tool parts. The corresponding mold is then 
manufactured utilizing a rapid prototyping proceSS Such as 
Stereolithography, fretted metal by laser, or Strata of paper 
cut by laser. 
0011 Further, in accordance with the present invention, 
there is provided a method for fabricating a component of a 
drill bit for earth boring comprising creating a CAD data 
base comprising a design of the component of the drill bit 
and then prototyping a mold of the design of the drill bit 
component from the created CAD database. The prototype 
mold is prepared for casting utilizing either a male mold or 
a female mold, the latter considered a “master-mold.” Fol 
lowing preparation of the mold for casting, the mold is filled 
with a material selected for the drill bit component and the 
filled mold is fired in a furnace to solidify the selected 
material into a component of the drill bit. Following prepa 
ration of the mold for casting, the mold is filled with a 
molten material and the Selected material is Solidified into a 
component of the drill bit. 

0012. In accordance with the present invention, various 
tools for earth boring may be fabricated using the rapid 
prototyping method. Complex forms are easily created by 
using a computer to generate the program commands as a 
CAD file that sends the signals to the fabrication system. 
Although the invention will be described with reference to 
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fabrication of a drill bit for earth boring, it also finds utility 
in the fabrication of other tools for earth boring. 
0013 A technical advantage of the present invention is 
the fabrication of earth boring tools using an efficient 
fabrication process that Saves considerable time, effort and 
expense. The present invention also has the technical advan 
tage of readily modifying a tool design for Specialized 
application that results in improved cutting features. The 
parts fabricated in accordance with the present invention are 
readily machined to a final Specification for fabrication into 
a complete tool for earth boring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014 For a more complete understanding of the present 
invention and the advantages thereof, reference is now made 
to the following description, taken in connection with the 
accompanying drawings: 

0015 FIG. 1 is a top view of a steel body drag bit 
fabricated in accordance with the process of the present 
invention; 
0016 FIG. 2 is a side view of the drag bit of FIG. 1; 
0017 FIG. 3 is a pictorial illustration of a system for 
performing the process of the present invention; 
0018 FIG. 4 is a top level flowchart of the process for 
manufacturing a drill bit for earth boring utilizing rapid 
prototyping of a mold for the drill bit body; 
0019 FIG. 5 is a flowchart of one embodiment of the 
process of the present invention for fabrication of a tool bit 
utilizing rapid prototyping of a female mold; 

0020 FIG. 6 is a flowchart of an alternate embodiment of 
the process of the present invention for manufacturing a drill 
bit utilizing rapid prototyping of a female mold; 
0021 FIG. 7 is a flowchart of an alternate embodiment of 
the process of the present invention for manufacturing a drill 
bit utilizing rapid prototyping of a female mold; 
0022 FIG. 8 is a pictorial illustration of selective laser 
sintering for rapid prototyping of molds for drill bit fabri 
cation in accordance with the process of the present inven 
tion; and 
0023 FIG. 9 is a pictorial illustration of a paper cut by 
laser process for rapid prototyping a mold for the fabrication 
of a drill bit body in accordance with the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0024) Referring to FIGS. 1 and 2, there is shown a drill 
bit body 10 fabricated in accordance with the rapid proto 
typing process of the present invention. AS illustrated, the bit 
body 10 includes cavities for fixed cutters and is conven 
tionally referred to in the industry as a drag bit. It should be 
understood that the process of the present invention is not 
limited to drag bits but finds utility for other drill bits for 
earth boring and in addition for the fabrication of other tools 
for earth boring. 
0025. As best illustrated in FIG. 2, the drill bit 10 
comprises a bit body 12, a Shank 14 and a threaded con 
nection or pin 16 for connecting the drill bit to a Sub or as 
part of a drill String (not shown) in a manner conventional 
for drilling in formations of the earth. 
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0026. The bit body 12 includes a central longitudinal bore 
(not shown) as is conventional with drill bit construction as 
a passage for drilling fluid to flow through the drill String 
into the bit body and exit through nozzles (not shown) 
arranged in the operating end face 20. Extending radially 
from eSSentially the center of the operating end face 20 are 
circumferentially Spaced blades 22 that extend down the Side 
of the bit body 12 to the shank 14. The end of the blades 22 
at the Shank 14 function as gauge pads. The bit body 12 is 
formed in accordance with the process of the present inven 
tion typically utilizing powdered metal tungsten carbide (a 
matrix bit body) or a molten metal casting process. 

0027. As best illustrated in FIG. 1, formed in each of the 
blades 22 of the bit body 12 is a pattern of pockets 24 that 
receive primary cutting elements as is conventional in drag 
bit assembly. The pockets 24 along with the passage for 
drilling fluid are fabricated during the process of the present 
invention for fabricating the bit body 12. 

0028 Referring to FIG. 3, there is pictorially illustrated 
a Stereolithographic System for generating complex geom 
etry three dimensional drill bit parts by creating a croSS 
Sectional pattern of the drill bit geometry at a Surface of a 
fluid medium capable of physical State alteration in response 
to appropriate Synergistic Stimulation. A programmed mov 
able Spot beam of light from a laser 30 passing through a 
laser Scanner 32 impinges on a Surface or layer of curable 
liquid in a photopolymer vat 34. The laser scanner 32, the 
photopolymer vat 34 and a Z-axis elevator 36 along with 
controlling computers 38, 40 and 42, comprise together a 
Stereolithography System for creating complex geometry 
drill bit parts. The stereolithography system of FIG. 3 
represents a technique to quickly make complex geometry 
drill bit parts without conventional tooling. 
0029. To create the complex drill bit parts, a computer 
program is run in the computer 42 to optimize a bit design 
including both mechanical components and fluid passage 
ways. This design is integrated into a computer aided design 
(CAD) code in a computer 40. A rapid prototyping file is 
generated from the CAD code in a computer 40. Depending 
on the type of bit to be manufactured, the rapid prototyping 
file contains either the female or the male geometry of the 
drill bit parts. The computer 38 then provides drive signals 
to the laser 30, the laser Scanner 32, and the Z-axis elevator 
36. 

0030 The stereolithographic system of FIG. 3 has many 
advantages over currently used apparatus for producing 
complex geometry drill bit parts. The System as illustrated in 
FIG.3 minimizes the need for producing design layouts and 
drawings and tooling drawings and tooling. A drill bit 
engineer works directly with the computer 42 and the 
stereolithographic equipment of FIG. 3 and when satisfied 
with the design of a drill bit part as displayed on the monitor 
of the computer 42, a mold for the part is fabricated in the 
photopolymer vat 34 for an immediate analysis and exami 
nation. If the design requires modification, Such modifica 
tion is easily accomplished through the computer 42 and 
another mold for a prototyping part is fabricated to verify the 
change in a desired drill bit design. Inasmuch as earth boring 
tools require many parts with interacting functions, the 
method of rapid prototyping as described herein becomes 
even more useful because all of the part designs may be 
quickly changed and made again So that the total assembly 
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may be examined, repeatedly if necessary. After the design 
is complete, part production begins immediately, weeks and 
months between design and production are avoided. 
0.031 AS mentioned, depending on the type of bit to be 
manufactured, the rapid prototyping file in the computer 38 
contains either a female or a male mold geometry of the drill 
bit parts. If the rapid prototyping file contains a female mold 
design, this female mold as created in the photopolymer Vat 
34 is Subsequently utilized to manufacture a male former or 
used directly to manufacture the bit. In the case of the direct 
use of the female mold, the female former is filled and cured 
in a furnace for a matrix body bit or the female former is 
filled with a molten metal material in the case of a steel body 
bit. 

0032) If the rapid prototyping file contains a male mold 
design, the rapid prototyping male mold from the photo 
polymer vat 34 is mounted on a burnable pattern and the 
mold along with the burnable pattern is covered with a slurry 
of hardenable, refractory material. The coated pattern is 
placed in a dryer to harden the refractory material to form a 
ceramic shell and Simultaneously burn out the burnable 
pattern and the rapid prototype female mold. The resulting 
female former, preferably of a ceramic material, is either 
placed in a Supporting bed and filled with a molten metallic 
material, or a matrix powder with a binder. For a matrix 
body bit, the filled female former is cured in a furnace to 
create the desired drill bit part. For a steel body bit, the 
ceramic mold is filled with a molten steel to create the 
desired drill bit part. After the molten metal has cooled to 
Solidification, the ceramic male former is broken away to 
expose the drill bit part having the desired complex form. 
0.033 Also by way of example, the rapid prototyping 
female mold from the photo multiplier vat 34 is filled with 
a molten metallic material or with a matrix powder and a 
binder. For a matrix body bit, the filled female mold is cured 
in a furnace to create the desired drill bit part. For a steel 
body bit, the female mold is filled with a molten steel to 
create the desired drill bit part. In either application, either 
the matrix body bit or the steel body bit, after the material 
has Solidified the female mold is broken away to expose the 
drill bit part having the desired complex form. 
0034. Alternatively, when the rapid prototyping file con 
tains a design for a female mold, the mold created is utilized 
to manufacture a male former called a “master-mold.” This 
master-mold is then utilized to manufacture a destructible 
Sand shell. The sand shell is filled with the desired matrix 
and binder material and placed in a furnace for hardening. 
For a steel body bit, the shell is filled with a molten metal 
and allowed to harden. 

0035) Referring to FIG. 4, there is illustrated a flow 
diagram of the process for manufacturing a drill bit utilizing 
the rapid prototyping of a mold as illustrated and described 
with reference to FIG. 3. Initially, by use of the computer 
42, a designer optimizes the drill bit design in a design 
operation 44. The optimized drill bit design from operation 
44 is integrated into CAD code in the computer 40 by 
operation 46. The CAD code is then utilized to generate a 
prototype file in the computer 38 in operation 48. Output 
Signals from the computer 38 utilizing the prototype file 
actuate the laser 30, the laser Scanner 32 and the Z-axis 
elevator 36 to rapid prototype a mold for a drill bit part in 
operation 50. When the rapid prototyping mold from opera 
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tion 50 meets the design specification for a drill bit, the mold 
is used in a conventional process to manufacture the drill bit 
part during operation 52. The various parts of a drill bit are 
then assembled into a fabricated drill bit of the type illus 
trated in FIGS. 1 and 2. 

0036) Referring to FIG. 5, there is illustrated a flow chart 
of the process for creating a female mold from the rapid 
prototyping System as illustrated in FIG. 3. AS discussed 
with reference to FIG. 4, initially the drill bit design is 
optimized in a CAD System during operation 54. Utilizing 
the rapid prototyping file in the computer 38, a rapid 
prototyping female mold is created in the polymer vat 34 
during operation 56. Utilizing the female mold during an 
operation 62, the rapid prototyping mold is filled with a 
molten metallic material for a steel bit body or with matrix 
powder and binder. For a matrix powder and binder bit body, 
the filled female mold is placed in a furnace during operation 
64 to melt the binder and infiltrate the matrix powder. 
Following operation 64 for a matrix bit or following opera 
tion 62 for a steel body bit, the material is cooled in a 
operation 66 and the rapid prototyping female mold is 
broken away to expose the drill bit part having the desired 
complex design. 

0037 Referring to FIG. 6, there is illustrated a flow 
diagram for fabricating drill bit parts utilizing the rapid 
prototyping of a female mold. AS previously explained, 
initially the drill bit design is optimized in a CAD system 
during operation 108. Utilizing the Stereolithography System 
of FIG. 3 a Supple female mold is rapid prototyped during 
operation 110. It should be noted that other rapid prototyping 
processes can also be used Such as Selective laser Sintering 
(SLS), fused deposition modeling (FDM), laminated object 
manufacturing (LOM), ballistic particle manufacturing 
(BPM), and 3D printing. 
0038 After removing the rapid prototype mold from the 
photopolymer vat 34, the mold is filled with a resilient 
material in an operation 112 to produce a male former. The 
resilient material in the female mold is dried during an 
operation 114 to produce a male former. During an operation 
116, the male former is coated with a hardenable and 
refractory material in an operation 116 and the male former 
is removed leaving a resulting shell mold. 
0039. The shell resulting from the operation 116 is filled 
with a molten metallic material or with a matrix powder and 
binder in an operation 118. For the matrix powder and 
binder, the filled shell is placed in a furnace to melt the 
binder and infiltrate the matrix powder during an operation 
120. For a steel body bit and for the matrix body bit, the last 
operation to fabricate a drill bit part is completed in an 
operation 122. 

0040. Referring to FIG. 7, there is illustrated a flow 
diagram for fabricating drill bit part utilizing the rapid 
prototyping of a female mold. Again, initially the drill bit 
design is optimized in a CAD System during operation 68. 
Utilizing the stereolithography system of FIG. 3, the female 
mold is rapid prototyped during operation 70. After remov 
ing the rapid prototype mold from the photopolymer vat 34, 
the mold is filled with a resilient material to produce a male 
pattern (master-mold) of the bit design during operation 72. 
The resilient material in the female mold is dried during an 
operation 74 to produce the master male former. During an 
operation 76 the male former is coated with a mix of sand 
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and resin during operation 76. The mix of Sand and resin is 
dried in an operation 78 to produce a shell by removing the 
rapid prototyping mold. 

0041. Following the operation 78, the process for manu 
facturing drill bit parts using a female mold is the same as 
illustrated and described with reference to FIG. 5 utilizing 
the described mold. The shell produced by the operation 78 
is filled with a metallic material (a steel body bit) or with 
matrix powder and a binder in an operation 80. For the 
matrix powder and binder (a matrix body bit), the filled shell 
is placed in a furnace to melt the binder and infiltrate the 
matrix powder during an operation 82. For a steel body bit 
and, for the matrix body bit, the last operation to fabricate a 
drill bit part is completed in operation 84. 

0042. It will be appreciated that other forms of appropri 
ate Synergistic Stimulation for a curable medium are avail 
able in addition to the stereolithography system of FIG. 3. 
Referring to FIG. 8, there is pictorially illustrated a process 
for Selective laser sintering (SLS) to create a rapid prototype 
mold for parts of a drill bit. The drill bit design for use with 
the process of FIG. 8 is optimized by the computers 38, 40 
and 42 as illustrated in FIG.3 and described with reference 
to FIG. 4. The output of the computer 38 actuates a CO2 
laser 86, a laser scanner 88 and a precision roller mechanism 
90. A layer of powder 92, for example, a resin (polystyrene 
polycarbonates), a metallic or a ceramic, is deposited in a 
powder bed 94. The powder is supplied from a powder 
cartridge (not shown) typically contained within the housing 
96. The powder can be selected from other ceramic mate 
rials, Such as, alumina, Zircon oxides (ALO, SiO, ZrO2), 
carbides (SiC, B,C and others), nitrous (SiN. AlN, BN), or 
gains of these materials coated with a binder. 
0043. The precision roller mechanism 90, comprising a 
linearly extending feedhead is horizontally moved acroSS 
and above the powderbed to spread a thin layer of powdered 
Selective laser Sintering (SLS) material across the build 
platform. Using data from the computer 38 the CO2 laser 86 
in conjunction with the laser scanner 88 selectively draws a 
cross section of the drill bit part on the layer of powder in 
the powder bed 94. As the laser beam is drawn across the 
Section, it selectively “sinters” (heats and fuses) the powder 
creating a Solid mass that represents one croSS Section of the 
drill bit mold part. Only the heated grains of the powder 
participate in the development of the croSS Section with the 
grains of powder Surrounding the part acting to Support the 
following layers of the part being created by rapid proto 
typing. 

0044) The process for creating a rapid prototype part 
utilizing the selective laser sintering (SLS) system of FIG. 
8 repeats the process of Spreading the powder by means of 
a precision roller mechanism 90 and Sintering layer after 
layer of the powder 92 until the complete object is created. 
Once the part is completed, it is removed from the build 
chamber of the housing 96 and any loose powder is blown 
away. The rapid prototype mold created by the System of 
FIG. 8 is then utilized to manufacture drill bit parts the same 
as the molds created by the system of FIG. 3. Either a female 
mold or a male mold will be created and drill bit parts 
fabricated in accordance with the description of FIGS. 4, 5, 
6, and 7. The selective laser sintering (SLS) process repre 
Sents a remarkable evolution in the rapid prototyping of 
three-dimensional objects. 
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0045 Another process for creating a rapid prototyping 
mold for drill bit parts is a paper cut by laser process. 
Referring to FIG. 9, there is pictorially illustrated a lami 
nated object manufacturing (LOM) process for the forma 
tion of three dimensional objects. A laser 100 and a laser 
scanner 102 receive command signals from the computer 38 
as illustrated in FIG. 3. The process of FIG. 9 utilizes the 
rapid prototyping file resident in the computer 38 resulting 
from optimizing a drill bit design by means of the computer 
42 and the computer 40 of FIG. 3. 
0046. In accordance with the laminated object manufac 
turing (LOM) process, the system of FIG. 9 deposits layers 
of “thermal-adhesive” paper on a platen support 104 and 
these pieces of paper are cut by the light beam emitting from 
the laser 100 in a pattern as determined by positioning of the 
X-Y laser scanner 102. Each layer of paper deposited on the 
platen 104 forms a cross section of the three-dimensional 
object created by the laminated object manufacturing 
(LOM) process. Upon completion of cutting of one layer of 
paper, an additional layer is placed on the platen 104 from 
a supply roll 106. This process of cutting the deposited layer 
of paper by means of the laser 100 as controlled by the X-Y 
laser Scanner 102 continues until a compact block of paper 
is supported on the platen 104. As illustrated in FIG. 9, a 
three-dimensional object, e.g., a mold for a drill bit part, is 
in the center of the compact block of paper on the platen 104. 
It is therefore necessary to clear the cutting Surrounding the 
object to reveal the mold for manufacture of drill bit parts. 
0047 The resulting mold from operation of the system of 
FIG. 9 is either a female mold or a male mold as previously 
described. These molds are utilized in accordance with the 
processes of FIGS. 4, 5, 6 and 7 to fabricate drill bit parts 
in accordance with an optimized design. For a more com 
plete description of the laminated object manufacturing 
(LOM) process, reference is made to U.S. Pat. No. 4,752, 
352, issued Jun. 21, 1998, and U.S. Pat. No. 5,015,312 
issued May 14, 1991, and PCT publication WO95/18009 
published Jul. 6, 1995. 
0048. It will be understood from the foregoing that, 
although particular embodiments of the invention have been 
illustrated and described, various modifications can be made 
without the departing from the invention as set forth in the 
appended claims. 
What is claimed is: 

1. A method for fabricating components of an earthboring 
tool, comprising: 

(a) creating a CAD database comprising a design of a 
component of the tool; 

(b) prototyping a mold of the design of the tool compo 
nent from the created CAD database; 

(c) preparing the mold for casting the tool component; and 
(d) filling the prepared mold with a material Selected for 

the tool component. 
2. A method of fabricating a component of an earthboring 

tool as Set forth in claim 1 further comprising: 
repeating (a) through (d) for each component of a tool. 
3. The method of fabricating a component of an earth 

boring tool as Set forth in claim 1 further comprising firing 
the filled mold in a furnace to solidify the selected material 
of the tool component. 
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4. The method of fabricating a component of an earth 
boring tool as set forth in claim 1 wherein filling the 
prepared mold comprises filling the prepared mold with a 
molten metal. 

5. The method of fabricating a component of an earth 
boring tool as set forth in claim 1 wherein filling the 
prepared mold comprises filling the mold with a nonmetallic 
material. 

6. The method of fabricating a component of an earth 
boring tool as set forth in claim 1 wherein filling the 
prepared mold comprises filling the mold with a matrix 
powder with a binder. 

7. A method of fabricating a component of an earth boring 
tool, comprising: 

(a) optimizing a design of a tool component by operation 
of a computer program; 

(b) integrating the optimized design of the tool component 
into a CAD database; 

(c) prototyping a mold of the design of the tool component 
from the integrated CAD database; 

(d) preparing the mold for casting the tool component; 
and 

(e) filling the prepared mold with a material Selected for 
the tool component. 

8. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 further comprising 
repeating (a) through (e) for each component of an earth 
boring tool. 

9. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 wherein optimizing the 
design comprises optimizing both the mechanical and 
hydraulic design of a tool component. 

10. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 further comprising firing 
the filled mold in a furnace to Solidify the selected material 
of the drill bit component. 

11. The method of fabricating a component of an earth 
boring tool as Set forth in claim 10 further comprising 
breaking away the prepared mold to recover the molded tool 
component. 

12. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 wherein prototyping a 
mold comprises prototyping the mold by Stereolithography. 

13. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 wherein prototyping a 
mold comprises prototyping by Selective laser Sintering. 

14. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 wherein prototyping a 
mold comprises prototyping by laminated object manufac 
turing. 

15. The method of fabricating a component of an earth 
boring tool as Set forth in claim 7 wherein prototyping a 
mold comprises prototyping by fused deposition modeling. 

16. A method for creating a mold for components of a drill 
bit for fabrication thereof, comprising: 

optimizing the design of a component of a drill bit by 
operation of a computer program; 

integrating the optimized design of the drill bit component 
into a CAD database; and 
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prototyping a mold of the drill bit component to be 
fabricated in accordance with the optimized design. 

17. The method for creating a mold of components of a 
drill bit as set forth in claim 16 wherein prototyping a mold 
comprises prototyping a male mold of the drill bit compo 
nent. 

18. The method for creating a mold for components of a 
drill bit as Set forth in claim 16 further comprising covering 
the prototyped mold Supported on a burnable pattern with a 
Slurry of a hardenable refractory material. 

19. The method for creating a mold for components of a 
drill bit as Set forth in claim 18 further comprising hardening 
the refractory material to form a shell. 

20. The method for creating a mold for components of a 
drill bit as set forth in claim 19 further comprising burning 
out the burnable pattern and the prototype mold leaving the 
shell. 

21. The method for creating a mold for components of a 
drill bit as set forth in claim 20 further comprising filling the 
shell with a material selected for the drill bit component. 

22. The method for creating a mold for components of a 
drill bit as Set forth in claim 21 further comprising breaking 
away the shell to release the molded drill bit component. 

23. The method for creating a mold for components of a 
drill bit as set forth in claim 16 wherein prototyping a mold 
comprises prototyping a female mold of a drill bit compo 
nent. 

24. The method for creating a mold for components of a 
drill bit as Set forth in claim 23 further comprising creating 
a male master mold from the prototyped female mold. 

25. The method for creating a mold for components of a 
drill bit as Set forth in claim 24 further comprising creating 
a destructible female mold from the male master mold. 

26. The method for creating a mold for components of a 
drill bit as set forth in claim 25 further comprising filling the 
destructible female mold with a material selected for the 
drill bit component. 

27. A method for fabricating a component of a drill bit for 
earth boring, comprising: 

optimizing the design of a drill bit component by opera 
tion of a computer program; 

integrating the optimized design into a CAD database 
comprising a design of the component of the drill bit; 

generating a prototype file on the drill bit comprising the 
CAD database; 

prototyping a mold of the drill bit component from the 
prototype file; 

preparing the mold for casting the drill bit component; 
and 

filling the prepared mold with a material Selected for the 
drill bit component. 

28. The method of fabricating a component of a drill bit 
as Set forth in claim 27 wherein prototyping a mold com 
prises prototyping a male mold of the drill bit components. 

29. The method of fabricating a component of a drill bit 
as Set forth in claim 27 further comprising covering the mold 
Supported on a burnable pattern with a slurry of hardenable 
refractory material. 

30. The method of fabricating a component of a drill bit 
as Set forth in claim 29 further comprising hardening the 
refractory material to form a shell. 
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31. The method of fabricating a component of a drill bit 
as Set forth in claim 30 further comprising burning out the 
burnable pattern and the prototype mold leaving the shell. 

32. The method of fabricating a component of a drill bit 
as set forth in claim 31 wherein filling the prepared mold 
comprises filling the shell with a material Selected for the 
drill bit component. 

33. The method of fabricating a component of a drill bit 
as set forth in claim 32 wherein filling the prepared mold 
further comprises breaking away the shell to uncover the 
molded bit body component. 

34. The method of fabricating a component of a drill bit 
as Set forth in claim 27 wherein prototyping a mold com 
prises prototyping a female mold of the drill bit component. 
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35. The method of fabricating a component of a drill bit 
as Set forth in claim 34 further comprising creating a male 
master mold from the prototype female mold. 

36. The method of fabricating a component of a drill bit 
as Set forth in claim 35 further comprising creating a 
destructible female mold from the male master mold. 

37. The method of fabricating a component of a drill bit 
as set forth in claim 36 wherein filling the prepared mold 
comprises filling the destructible female mold with a mate 
rial selected for the drill bit component. 


