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OF THE | NVENTI ON |~ dA~1111 The present invention relates to a

di anond-ti pped indenting tool which is used to mark the surface of netal
parts. Indenting tools are incorporated within a marking gmchisgg and are
used to mark parts for identification purposes, or to generate a surface
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a pattern. Wth continued use, the indenting tool point wll eventual I}
wear or break. Thus, theremmﬁm tool that is better
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i nprove marking reliability and quality, and support delivery schedul és of

product i P parttish SYVMMERY OF THEX| NVENTY O\ P& o disriglly Pants.s an obj ect of
the present il'%"oee'httil%g; £ Rouh-de; A4 aoPnde 4 1pASA | denting, £ eglpthat has
I mpr oved wear resistance.
and are used to mark parts for identification purposes, or to
generate a surface treatment, or a surface condition. 1In
operation, the point of the tool will strike the surface of a
part and on impact will create a cold-formed indentation or
mark. This is often repeated in various locations to produce a
pattern. With continued use, the indenting tool 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 toocl that has improved wear
resistance.

It 1s 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 to
provide a diamond tipped indenting tool as above which improves
marking reliability and gquality.

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

In accordance with the present invention, an indenting tool
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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It is,a further object of the present invention to provide a dianond tipped
i hdenting tool as above which provides econom c benefits. It is yet a
further object of the present invention to provide a dianond tipped

i ndenting tool as above which inproves marking reliabili w and gual ity. The
foregoi ng objects are attained by the indenting tool of e~ pfeent

i nvention. In accordance with the present invention, an indenting tool
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indentipg,tool 9L FLG 1. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS) Referring nowto FIGS. 1 and 2, an indenting tool 10 in

accordance wth the present invention has a shank 12 with a tip end 19, a
di anond 16 formng the ti f )1 material 18 for
j oining the dianond 16 Rib D %Itpqco 8F el e %,%8 he tip end 19 is
tapered as shbon 1 nidlaG schemite omiepnteaenoatdbnt hE dhaimadel siog yisdal:, as
provi ded in st ereographic projection triangle shown in FIG 3, is
preferably alitf%he% Jvﬁt‘% t‘% asréer?ﬁ v&)?iwsogf ‘Lth Eﬂﬁﬁkoﬂf% s*iSrmed from at
| east ohrederat 2td al osleleCtrad .f rigmatnlkie group consi sting of stainless steel,
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t hereof . The' Shank 12 dey 1566 "Wave “aPh8ad-20°at “ &' 8¢ ond Tnd J % the
tip endkcdpstahe haad Aeday hed nheghalihy tescredrwid. the shank 12 or may
be joined to the shank 12 by a welding or brazing material or by a press
fitting operation. The shank 12

DETAILED DESCRIPTION OF THE PREFERRED 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 forming the tip of the tool 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, 1s preferably
aligned with the shank axis 24.

The shank 12 is formed from at least one material selected
from the group consisting of stainless steel, hardenable tool
steel, a cemented carbide material, and combinations therecof.
The shank 12 may also 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 to the shank 12 by a welding or

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



2 .0l - 965 and the head 20 can wvary dinensionally to neet marking

requi rements and/or to conplenent the marking machine in which the tool
will operate. Typically, the head 20 is wi der than the shank 12. Still
further, the head 20 can be nade fromthe sane materi al @S _or%(% di fferent
material fromthat form ng the shank 12. The brazing material” 18 preferably
conprises, a.brazin | oy which wets the dianpnd 16 and the materi al

f or ni ngarf%etréenj'}ﬁfcg;d A3ivedBl ng‘FﬁfFﬂﬁaﬂ;}a}[eF?d“eﬁ% marKIi\® suitabl e sil ver
copper braze ddifd Andyawrd RohbeeAbht THE BhlVElg GRRPEIM O3z & HIRKer i al
may contain a minor addition of a reactive elenment. The dianond 16 is
pref er ablg N gh Juagenyptsi-ngFeréepdi gl Bhanerrd 2thel oiwifsid tHRoukbebe
free of cts sugh \as 4 .nchusi o Shty r r?aqjgas%%qa

def ect ss}%gﬂ@cla%'se%&gl%i ff:ucr};tr}l);&r'e ﬁgt Pgég FIE’)I %%’glb{i e. \/ve{/g?],% ?ngﬁgr

def ect snateyr ipd preegenta ids fiflkeehoosetdir aabnrof they tamibe rtérpwednby
grindi once nounted, or if they can be relegated to a position far from
t he worKi'ng point 22 of the dianond. The di anond stone size should all ow
for suffici @ane lengtinamateastlgreapesréhapl § heonghderdatd ot adapigh when

finish ground. ,Uﬁitggﬂa | ar ger. di anond stoQne is not detrinental to the
oper at i on ¥t HHeE tS 3heT61380BAEE ERE EloBIMAEr tae {RENOW 06 i s

i nspectafhiio 1det erAMANA tha & BrhiAsECmet¥sial | pgraphisg, digiegliienss1¥ben the

di anond 16 is brazed to the shank fip 19 in a particular orientation as

provi dEPREE L R % mdd@raph &nproj éet Fba ¥t angllee sHOWEY FIPPEr Brapsr

cubi ¢ Giatidala SHAULIANRS 15UENnas ol 38RNHSe, % 5L LTA0NARN CiRARIeCt ] on

triangle 1s a useful tool to graphically display all possible crystal
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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 desairable 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



By incorporating dianmonds wsthout 'internal defects, such as inclusions,
porosity, or cracks, major reductions in dianmond tool life for inpact
applications can be prevented. This is because the di anond does not have
those defects which cause premature fracture during servige. The tool 10
shown in FIG 1 may extend 9 inches froman end of the head 20 to the tip

of the diano 16. The shank,K 12 have a, di anet.er of one eighth of an
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conpri seAgoy. Any suitable vacuum brazing process known in the art may

be used to mount the diamond 16 to the shank 12.

After brazing, the tool point 22 is final ground and/or
lapped to a geometry determined by the desired shape of the part
indentation. The tool point 22 may be a 20 degree or 120 degree
included angle conical and can be used in the as-sharp condition
or after a small radius is lapped onto the point 22.

If desired, the diamond 16 may be a synthetic single
crystal diamond. Benefits associated 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
tool life for impact applications can be prevented. This is
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 indentang tool which
fully 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.



a shank having a tip end; and a dranond affixed tc said tip end by a braze
material, said dianmond formng a point of the tool. 2. An indenting tool
according to claiml1l, wherein said shan)< is formed fromat |east one of a
hardened tool steel, stainless steel, and a cenented carbphde. 4@ An

i ndenting tool according to claim11, further conprising a head forned

adj acent : end.of .saj . i.n LN ding to

clai m 3,Aﬁ?§§gﬁﬁq¥éi gthgéd%g@\?\n@%@ﬁ %amr]ﬁgéiedqgﬁglﬁk.glggm/l%@?ﬁ%gé'mi ng t ool
accor di mpdad ichkaiimnls, wher ednisai ehdizandied li 2ahsnnghe brysdascabeanond. 6.
An indeQéin%Stool ccording to claiml, wherein said dianond is a single
crystal ‘dicambRE"AESr Fy2iF8e of defects. 7. An indenting tool according to
claim1l1, wherein said dianond conprises a synthetic single crystal dianond.
8. An indenting tool according to claim1, wherein said dianmond in a final
ground state has a length greater than an indentation depth to be inparted
to a part to be marked. 6 A - 965 9. An indenting tool according to
claiml, wherein said dianond has a 90 degree included angl e conical point.
10. An indenting tool according to clasml|, wherein said dianond has a 120
degree included angle conical point. 11. An indenting tool according to
claim1, wherein said dianond is nounted to said tip end in a <17, 12, 29>
direction.



12. An indenting tool according to claim1, wherein said dianond is nounted
to said tip end wthin 5 degrees of a <17, 12, 29> direction. 13. An
indenting tool according to claiml, wherein said braze material conprises
a brazing alloy which wets both said di anond and the matgri al 4£g9rm ng said
shank. 19. An indented tool according to claiml, wherein said tip end of
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2. An indenting tool according to claim 1, wherein said shank is
formed from at least one of a hardened tool steel, stainless

steel, and a cemented carbide.

3. An indenting tool according to claam 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 diamond.

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

is a single crystal diamond nearly free of defects.

7. An indenting tocl 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.
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11. An aindenting tool according to claim 1, wherein said

daiamond 1s mounted to said tip end in a <17, 12, 24> direction.

12. An indenting tool according to claim 1, wherein said
diamond is mounted to said tip end within 5 degrees of a <17,

12, 24> direction.

13. An indenting tool according to claim 1, wherein said braze
material comprises a brazing alloy which wets both said diamond

and the material formaing said shank.

14. An indented tool according to claim 1, wherein said tip end

of said shank is tapered.



