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present invention relates to a dianond-tipped indenting tool whgcliNiz86
used to mark the surface of nmetal parts. Indenting tools are incorporated
within a marking machine and are used to mark parts for identification
purposes, or to generate a surface treatnent, or a surface condition. In
operation, the point obrhpentooipred| IsEENKNG T®OJurface of a part and
on inpact will create a“cold-forned I ndentation or mark. This is often
repeated in various locations to produce a pattern. Wth continued use,

the indenting tool poi n%;%bhoggﬁpeﬁgﬁliylmeN break. ' Thus, there is
a need for an indenting to resist wear or
breakage, #haty canredueenevienakkltoesing a cbstrend riprmes radePHgnd

reliability and quali td%/, and supg\ort el i very schledua!r S, of production
par t stoSUMVIRY O PieRd IRYERREENTABCBREFAGE V2! itCi% 41 'obj'ect of the
present invention t roovi de . i Dda. &1 Ppedh i ndard #10ichd eelcrtihat has
i mproved \r/]\%éc?entr]é‘sq gtogﬁge%r%t llﬂgggsggrt%er obj ect of the present.
i nvensi@ns o pavide maa icamasd foirppednt nfieea § e tRof P@xe ab&Fe Yehi ch
provi des econom c benefits. It is yet a fgrthe(gO é’ifﬁgn of the present
i nvenseonrate dHrovilfca [heatdRa tri fped PREERTT ng”t 00l as” above which
i mproves [ 48Rl Idd ¥ rand oguality. sTheké otlegosungf oy ect s are
attai %%?ir%gfl%#h’en%nédggntll ng tool of ° the present invention..

part and on impact will create a co.d-formed 1indentation or

mark. This is often repeated in various locations to produce a
pattern. With continued use, the indentingrtool point will
eventually wear or break. ,

Thus, there is a need for an indenting tool that is better
able to resist wear or breakage, that can reduce overall tooling
costs, improve marking reliability and quality, and support

delivery schedules of production parts.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a diamond tipped indenting tool that has improved wear
resistance.

It is a further object of the present .invention to provide
a diamond tipped indenting tool as above which provides economic
benefits.

It is yet a further object of the present invention Lo
provide a diamond tipped indenting tool as above which improves
marking reliability and quality.

The foregoing objects are attained by the indenting tool of
the present invention.

In accordance with tﬁe present invention, an indenting tcol
broadly comprises a shank having a tip end and a diamond affixed

to the tip end by a braze material, with the diamond forming a
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In accordance with the present invention, an indenting tool broadly

conprises a shank having a tip end and a dianond affixed to the

by a braze material, with the dianond formng a | 28 JUN 2006 ti
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tool. The dianond preferably conprises a high quality single crystal
di anond. The braze material preferably conprises a brazing alloy which
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di anohd*s TrYHI%- as provided in the stereographic projection
shown in FIG 3, is preferably aligned wth the shank axis 24.

BRIEF DESCRIPTION OF THE DRAWINGS

i.s tapered as shown in FIG 2. The orientation of the

triangle

FIG. 1 is a schematic representation of an indenting tool:

FIG. 2 is an enlarged view of a tip portion of the

indenting tool of FIG. 1; and

FIG. 3 is a stereographic projection triangle for a diamond

crystal to be used in the indenting tool of FIG. 1.

DETAILED DESCRIPTION OF THE FREFERRED EMBODIMENT (S)

Referring now to FIGS. 1 and 2, an indenting tool 10 in

accordance with the present invention has a shank 12 with a tip

end 14, a diamond 16 formirg the tip of the toel 10, and a braze

material 18 for joining the diamond 16 to the tip end 14.

Preferably, the tip end 14 is tapered as shown in FIG. 2. The

orientation of the diamond’s crystal, as provided in the

stereographic projection triangle shown in FIG. 3, is preferably

aligned with the shank axis 24.

The shank 12 is formed from at least cne material selected

from the group consisting of stainless steel, hardenable tool

steel, a cemented carbide material, and combinations thereof.

The shank 12 may alsc have a head 20 at a second end opposite

the tip end 14. The head 20 may be integrally formed with the

shank 12 or may be joined tc the shank 12 by a welding or

brazing material or by & press fitting operation. The shank 12



The shank 12 is forned fromat |east one material selected fron1the
group consisting of stainless steel, hardenable tool steel, %egm @&ﬂ
carbide material, and conbinations thereof. The shank 12 nmay 3 h
head 20 at a second end opposite the tip end 14. The head 20 may be
integrally formed with the shank 12 or nay be joined to the shank 12 by

a welgding he%&jaé'onga%ﬁ%%&yabl%ngi/oﬁaPI)‘?StSo fiddd nth,QRefation. The shank
12 2 2 8 JUN 2006 and the head 20 can vary dinensionally to nmeet marking
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The diamond 16 is preferably a high quality single crystal
diamond. The diamond should be free of defects such as
inclusions, porosity, or cracks because such defects can cause
significant reductions in tool life. However, minor defects may
be present in the loose diamond if they can be removed by
grinding once mounted, or if they can be relegated to a position
far from the working point 22 of the diamond.

The diamond stone size should allew for sufficient length
at least greater than the indentation depth when finish ground.
Using a larger diamond stone is not detrimental to the operation
of the tool 10.

To assemble the tool 10, the diamond 16 is inspected to
determine the intrinsic crystallographic directions. Then the
diamond 16 is brazed to the shank tip 14 in a particular
orientation as provided in the stereographic projection triangle
shown in FIG. 3. For cubic crystal structures such as diamonds,
a stereographic projection triangle is a useful tool to
graphically display all possible crystal orientations. In FIG.
3, reference common crystal directions are identified at the
corners. A very desirable super wear-resistant indenting
performance can be achieved by mounting the diamond in the

<17,12,24> direction shown in FIG. 3 or within 5 degrees from



Using a |l arger dianond stone is not detrinental to the operation of the
tool 10. To assenble the tool 10, the dianond 16 is inspected to2g8 JUN 0

determne the intrinsic crystall ographic directions. Then the di am)n(g £6
is brazed to the shank tip 14 in a particular orientation as provided in
the stereographic projection triangle shown in FIG 3. For cubic crystal
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t he ted ITne in F Proper positioning of the dianmond 16 can be
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included angle conical and can be used in the as-sharp condition
or after a small radius is lapped onto the point 22.

I1f desired, the diamond 16 may be a synthetic single
crystal diamond. Benefits assoclated with using a synthetic
diamond include elimination of internal defect concerns normally
associated with natural diamonds and possibly greater control
over the crystal orientation.

By incorporating diamonds without internal defects, such as
inclusions, porosity, or cracks, major reductions in diamond
tocl life for impact applications can be prevented. This 1is
because the diamond does not have those defects which cause
premature fracture during service.

The tool 10 shown in FIG. 1 may extend 4 inches from an end
of the head 20 to the tip of the diamond 16. The shank 12 may
have a diameter of one eighth of an inch.

It is apparent that there has been provided in accordance
with the present invention a diamond tipped indenting tool which
fuliy satisfies the objects, means and advantages set forth
hereinbefore. While the present invention has been described in
the context of specific embodiments thereof, other alternatives,
modifications, and variations will become apparent to those

skilled in the art having read the foregoing description.



crystal dianond. Benefits associated with using a synthetic dianond
include elimnation of internal defect concerns normally associ at}g§diUN 108h
nat ural di anonds and possibly greater control over the crystal
orientation. By incorporating dianonds w thout internal defects, such as
i nclusions, porosity, or cracks, mgjor reductions in dianond tool life
for igpagtaaRply catd ans icarnbedprevembeace THicsd $ 1 Useca@tsdeshe di anond
does not have t'hose defects which cause prqgﬁturg]fr%%%%r%cgggigg
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the head 20 tQjH?%J%*%§ﬁ the di anond 16. The shank 12 may have a

di amet&F %@p%%éaei&h]h of an inch. It is apparent that there has been
provi ded in accordance wth the present invention a dianond tipped
indenting tool which fully satisfies the objects, neans and advant ages
set forth hereinbefore. Wile the present invention has been descri bed
in the context of specific enbodinents thereof, other alternatives,

nodi fications, and variations will beconme apparent to those skilled in
the art having read the foregoing description. 4 28 JUN 2006 Accordingly,
it is intended to enbrace those alternatives, nodifications, and
variations as fall wthin the broad scope of the appended clains. 5 Wat
is clained is: 28 JUN 2006 1. An indenting tool conprising: a shank
having a tip end;



a dianond affixed to said tip a braze material, said dianond formng a
point of the tool; and said dianond being nounted to said tip en%d(hﬁ%%ﬁ
<17 Whap ipsslaigiededésion. 2. An indenting tool according to claim&
wherein said shank is formed from at |east one of a hardened tool steel,
stainless steel, and a cenented carbide. 3. An indenting tool according
to dl-aRm indeniimgetoebnpenisiisdne: head fornmed adj acent a second end of

sai d shank i tik | according to claim3, wherein said head
is wder rgt ﬁg%nké%‘}dﬁ%ﬁgnlﬁgg%&%n i ndenting tool according to claim1,

wher ei n saiddaderdraff lixedatei saflce tipr gshedzadirarental 6,534 ididwend niprméol a
accqrdi.ng claiml1l, wherein said dianond is a single crystal dianond
neagfgh?r%%qbe ggggéts. 7. An indenting tool according to claiml

wher ei n saidd sdidndireshondirpe i sgsncaunteynthetdic giipgerd cityst &ll7di ddoridh> 8. An

indeltieg itr?OI according to claim1, wherein said dianmond in a final
gro nd°Stal® has a | ength greater than an indentation depth to be

inparted to a part to be marked. 9. An indenting tool according to claim
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di armndehas ¢heldF adBrgré@enddalovdedt @vigl etadniesd faeient, . add. a Arerdendedt i ng
tool accqQrding to claiml1l, wherein said braze material conprises brazing
al | GPTRAPRh wets both said dianond and the material forning said shank.

3. An indenting tool according to claim 1, further comprising a head formed

adjacent a second end of said shank.

4. An indenting tool according to claim 3, wherein said head is wider than

said shank.

5. An indenting tool according to claim 1, wherein said diamond is a single

crystal diamend.

6. An indenting tool according to claim 1, wherein said diamond is a single

crystal diamond nearly free of defects.

7. An indenting tool according to claim 1, wherein said diamond comprises a

synthetic single crystal diamond.

8. An indenting tool according to claim 1, wherein said diamond in a final
ground state has a length greater than an indentation depth to be imparted

to a part to be marked.

9. An indenting tool according to claim 1, wherein said diamond has a 390

degree included angle conical point.



12. An indenting tool according to claim1, wherein said tip end qf ifid
shank is tapered. 13. An indenting tool conprising: a shank havi ngﬂa N 06
end; a dianond affixed to said tip end by a braze material, said di anond
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end within 5 degrees of a <1 2, 24> direction. 14. An i ndenting tool
conﬁ@ﬁ§?ﬂg&n%%99ﬁ§nRnﬁh%l?&P%ﬂ@leﬁﬁln%.dlanDnd secured to said end in a
wear resistant orientation; and said wear resistant orientation being
approximately a <17, 12, 24> direction. 15. An indenting tool conprising:
a sHénkAhamleﬂjlt&ﬁgeh@IOl actioaténd sectedd 1t ovheteainesdifinbrazeaateeiakbt ant

ori %ﬁ?}ig t@c%Qéglg gli’\?ya 1%?1' @é@zﬁ‘_zbot sggngatﬂa nlgie H%Gt\_’\ﬁé Wﬂarleﬁoalof

appr ox ree. of a <1 |rec I on. A et
makifiegmang i sedenhtshagkt ool , conprising the steps of: providing a shank
havi ng an end; providing a dianond; positioning said dianond in a wear
resistant orientation; securing said dianond to said end; and said
posnﬁiohhr@pdﬁnﬂdngosbbloaddq;dSagdtdiGMHimdlinwﬁemumm'saesisipuﬁndObEeaafai on
ﬁpg%ol tel§ a <7, 12, 24> direction. 17. A nethod of naking an
|nde g ¥ 0IPST€8npri sing the steps of: providing a shank having an
end; prOV|d|ng a di anond; positioning said diannnd in a wear resistant

orientation curi ai d di,anond to said e and ,sai d, posj.tioning
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of \iftthked appreadidmaipgl end ear peaz®fmaresldl, 12aiL4it aflbh@Cid@iing’/a point of
the tool; and said diamond being mounted to said tip end within 5 degrees of

a <17, 12, 24> direction.

14. An indenting tool comprising: a shank having an end; a diamond secured
to said end in a wear resistant orientation; and said wear resistant

orientation being approximately a <17, 12, 24> direction.

15. An indenting tool comprising: a shank having an end; a diamond secured
to said end in a wear resistant orientation; and said wear resistant
orientation being within approximately 5.degree. of a <17, 12, 24>

direction.

16. A method of making an indenting tool, comprising the steps of: providing
a shank having an end; providing a diamond; positioning said diamond in a
wear resistant orientation; securing said diamond to said end; and said
positioning step positioning said diamond in a wear resistant orientation of

approximately a <7, 12, 24> direction.

17. A method of making an indenting tool, comprising the steps of: providing
a shank having an end; providing a diamond; positioning said diamond in a
wear resistant orientation; securing said diamond to said end; and said
positioning step comprising positioning said diamond in a wear resistant

orientation of within approximately 5.degree. of a <17, 12, 24> direction.



