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Coated drill and a method of making the same

The present invention relates to a twist drill for metal
machining coated with a first and a second layer system, wherein
the first layer system has been deposited over substantially the
whole active part of the twist drill whereas the second layer
system has been deposited only onto the tip area of the twist
drill. The present invention also relates to a method of
manufacturing such a twist drill according to the present
invention.

Twist drills are often coated with a hard material to
increase tool life by enhancing the wear resistance. A high wear
resistance is advantageous at the tip area of the twist drill
where the cutting takes place whereas properties like low friction
and smoothness are advantageous on other parts of the twist drill,
for example, to enhance chip transportation. The chip transport is
particularly important when the drilled depth is relatively large
compared to the nominal diameter. In some cases, by coating the
chip flutes, the chip transport can, compared to an uncoated
drill, even be decreased. Hence, achieving optimum properties for
different parts of a twist drill can be difficult and several
attempts have been made to accomplish this.

Another problem, which especially applies to twist drills
coated along the cylindrical land, is referred to as pitting or
pitting wear and includes spalling of the wear resistant coating
on the cylindrical land and typically in the area close to the
drill corner.

Pitting often includes not only spalling of the deposited
coating but also part of the substrate from the twist drill. When
the drill is used for the first time it is not a problem as the
main cutting edge and the rake face, which are the areas
determining the life time of the drill, are not affected by the
pitting. The pitting appears at a small distance from the corner
and the main cutting edge. However, when the drill is
reconditioned it is often reduced somewhat in length and hence the

worn region comes close to the cutting region and therefore the
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pitting can be detrimental to the life time of a reconditioned
drill. As cemented carbide twist drills are very expensive it is
necessary that it can be cut, reground and recoated several times
and hence pitting has to be minimized to enable this.

Recently, new types of hard coatings usually with a
multilayered structure, particularly useful for the wear
protection of the main cutting edge and the rake faces, have been
developed. Unfortunately, such coatings are very strongly prone to
such pitting formation.

EP 0 983 393 B describes aperiodic multilayered coatings
which leads to an increased hardness and increased wear resistance
of the cutting edge. An example of such coating is alternating TiN
and (Ti,Al)N layers having an individual thickness in the
nanometer range, 3-100 nm.

JP 7237046A describes a method of depositing a coating onto a
drill where the coating becomes thicker in the tip area compared
to the rest of the drill body. The -difference in thickness is
achieved by partly covering the drill with a loose fitting metal
cylinder which causes a gradual decrease in the amount of
deposited material further away from the drill tip.

US 6,688,817 B2 describes a drill that has been pretreated by
applying an abrasive material to merely the tip, i.e. by a
microblasting operation to roughen the surface. Thereafter
substantially the whole drill is coated with a hard material. The
coated drill will after coating have a larger surface roughness on
the drill tip compared to the rest of the drill.

DE 196 02 030A describes a drill where only the tip has been
coated, leaving the rest of the drill uncoated. The coating can be
TiN, (Ti,Al)N or Ti(C,N).

An object of the present invention is to provide a twist
drill with good wear resistance at the tip area and with good chip
transportation properties in other parts of the twist drill.

Another object of the present invention is to provide a twist
drill which is well adapted to reconditioning including regrinding

and recoating.
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Yet another object of the present invention is to provide a
twist drill that is less prone to pitting formation.

It has surprisingly been found that, by providing a twist
drill with a first layer system deposited over its whole active
part and a second layer system deposited only at the tip area of
the drill, these objects can be fulfilled. It has also been found
that pitting formation is avoided not only because the second
layer system covers a relatively small area but also because this
second layer system is deposited onto the first layer system, not
directly onto the substrate, whereby, even if this second layer

system spalls, the first layer system is not affected.

Description of the drawings

FIG 1 and FIG. 2 show schematic drawings of a twist drill and
its tip area wherein:

l-active part

2-tip area

3-chip flute

4-cylindrical land (margin)

5-main cutting edge

6-corner

7-rake face

Detailed description of the invention

The present invention relates to a coated twist drill
comprising a substrate body, preferably of cemented carbide or
high speed steel, and a coating comprising two layer systems. The
first layer system is deposited substantially over the whole
active part of the twist drill whereas the second layer system is
deposited only onto the tip area of the twist drill. The tip area
is defined as the area reaching from the tip of the drill up to a
distance, towards the base of the drill, of 0.30 to 1.5 times the
diameter of the drill.

The drill preferably has a diameter of 0.50 to 35 mm, more

preferably 2.0 to 25 mm.

3
SUBSTITUTE SHEET (RULE 26)



WO 2008/030177 PCT/SE2007/050621

The first and second layer systems are both multilayered
systems and the first and second layer system can be the same or
different with regard to the thickness of the individual layers
and the average chemical composition. By multilayered structure is
herein meant a structure comprising at least 5, preferably at
least 10 individual layers. However, it can comprise up to several
thousand individual layers.

Each of the layer systems can be aperiodic, periodic or
combinations thereof. The individual layer thickness in the layer
systems can be between 0.5 to 200 nm.

The suitable total thickness of the first and second layer
system respectively is determined by the chemical composition of
the coating as well as by the exact geometry of the drill.

In one embodiment the total thickness of the first layer
system measured on the peripheral surface is 0.5 um to 5 pum,
preferably 0.5 to 3 pm.

In another embodiment the total thickness of the second layer
system measured on the peripheral surface is 0.5 pm to 5 um,
preferably 0.5 to 3 um.

In another embodiment the total thickness of the second layer
system measured on the peripheral surface is 3 pym to 7 pum,
preferably 5 to 7 um.

In one embodiment, the first and/or second layer system, can
comprise an aperiodic structure, either throughout the whole layer
system, or as one or more sections of the layer system.

By aperiodic is understood that the thickness of a particular
individual layer in the multilayered structure does not depend on
the thickness of an individual layer immediately beneath nor does
it bear any relation to an individual layer above the particular
individual layer. Hence, the multilayered structure doeg not have
any repeat period in the sequence of individual layer thicknesses.

The composition of each individual layer in the multilayered
structure cannot easily be measured without contribution from
adjacent layers due to the low thickness. What can be measured is

the average composition over the whole multilayer structure.
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However, the composition of each individual layer can be estimated
from the composition of the targets, the sources used for the
individual layers during deposition, but that does not give an
exact composition. When thicker layers have been deposited, thick
enough to be analysed individually, it has been found that the
composition of the deposited layers can differ with a few
percentages compared to the composition of the target material.
Due to this fact any composition of the individual layers of the
multilayered structure according to the present invention
mentioned herein after are estimations from the compositions of
the targets used during the deposition.

If an aperiodic section is present in the first and/or second
layer system, the thickness of each individual layer within the
aperiodic section will vary due to the aperiodic nature. However,
the thickness of the individual layers is larger than 0.5 nm but
smaller than 100 nm, preferably larger than 1 nm but smaller than
50 nm, most preferably larger than 2 nm but smaller than 30 nm.
The sum of any ten consecutive layers in such a multilayered
structure is preferably less than 300 nm.

In one embodiment of the present invention, the first and/or
second layer system comprises at least two, preferably at least
five, aperiodic multilayered structures which are periodically
alternated with thicker homogeneous layers. The thickness of the
individual layers in the aperiodic multilayered structure is
preferably 0.5 to 100 nm, more preferably 1 to 50 nm and most
preferably 2 to 30 nm. The thickness of the homogeneous layers is
preferably 25 to 200, more preferably 50 to 120 nm.

The individual layers of the first and/or second layer
systems comprises metalnitrides where one or more of the metal
elements are selected from titanium (Ti), aluminium (Al), silicon
(8i), chromium (Cr), niobium (Nb), hafnium (Hf), wvanadium (V),
tantalum (Ta), molybdenum (Mo), zirconium (Zr), tungsten (W),
preferably from titanium (Ti), aluminium (Al), silicon (Si),

chromium (Cr).
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In one embodiment of the present invention, the average
stoichiometry for the first and/or second layer system, as
measured on the peripheral surface of the twist drill by e.g.
microprobe or EDS is (Ti,AlpSi.Crgq)N where 0<a<0.90, 0.10<b<0.70,
0<c<0.15, 0<d<0.30, and a+b+c+d=1.

In one embodiment of the present invention, the first layer
system is an aperiodic multilayered structure varying (Ti,Al)N
layers with different Ti-content wherein the average chemical
composition of the layer system is (TixAl,.x)N where 0.30<x<0.70,
preferably 0.40<x<0.60.

In another embodiment of the present invention the first
layer system comprises at least two, preferably at least five,
aperiodic multilayered structures varying (Ti,Al)N layers with
different Ti-content wherein the aperiodic multilayered structures
are repeatedly alternated with (Ti,Al)N homogeneous layers. The
composition of the homogenous layers is (Ti,Al;.y)N where
0.35<y<0.65, preferably 0.40<y<0.60 and the average composition of
the multilayered structure is (Ti,Al;.;)N where 0.50<z<0.90,
preferably 0.70<z<0.90.

In yet another embodiment of the present invention, the
second layer system is an aperiodic multilayered structure varying
(Ti,Al)N layers with different Ti-content wherein the average
chemical composition of the layer system is (TixAli-x)N where
0.30<x<0.70, preferably 0.40<x<0.60.

In yet another embodiment of the present invention, the
second layer system is an aperiodic or periodic (Ti,Si)N+(Al,Cr)N
multilayered structure wherein the thickness of the individual
layers is between 0.5 and 200 nm with an average chemical
composition of (TiyAlpSi.Crg)N where 0.30<a<0.75, preferably
0.40<a<0.65, where 0.20<b<0.45, preferably 0.20<b<0.35, where
0<c<0.15, preferably 0.02<c<0.10, where 0.02<d<0.25, preferably
0.05<d<0.20 and a+b+c+d=1.

In one embodiment of the present invention, the second layer
system is an aperiodic multilayered structure varying (Ti,Al)N

layers having different Ti-content wherein the thickness of the
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individual layers is between 0.5 and 30 nm, and wherein the
average chemical composition is (TixAl:.x)N where 0.50<k<0.90,
preferably 0.70<k<0.90.

For several reasons it is advantageous to provide the first
and second layer systems with different colours. First, a
different colour of the second layer system can be advantageous
for wear detection. Since the tip area is subjected to extensive
wear compared to other parts of the drill, visual wear detection
is a big advantage. The visual detection is also advantageous in
the area that is subjected to pitting. As it is necessary to
remove the larger part of these worn regions when reconditioning,
a colour facilitating visual detection is to prefer.

Different colours also give another advantage during
reconditioning. Normally when recoating a drill with only one
thick functional coating over the whole active part of the drill
the total coating thickness increases for each recoating. An
increased coating thickness on the margin will increase the wear
on the margin, at a short distance from the corner. Hence, when
the drill has been reconditioned several times it most likely has
to be cut to a substantially shorter length to remove the severe
wear. According to the present invention the second layer system
is only applied to the tip area which is partly cut away when
reconditioned and thus\shifting the tip area further up the drill
towards the shaft. This leads to a slower build-up of coating
since parts only coated with the first layer system will enter the
tip area and those parts will initially have no build-up. Since
the wear on the margin is dependent of the thickness of the
coating, less build-up will lead to less wear. This means that a
drill according to the present invention do not have to be cut off
as much as a conventional drill during reconditioning in order to
remove the worn parts and could thus be reconditioned more times.
During reconditioning it is thus a big advantage to have different
colours of the first and second layer system to monitor the build-

up of coating.
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The colors of the first and second layer systems can be
achieved by either choosing a coating having a specific intrinsic
color, or, by depositing a thin top layer having giving the
specific color.

In one embodiment of the present invention the first layer
system further comprises a top layer of sufficient thickness,
preferably 0.1-1 um, of Ti;.xAl.N where 0.405x£0.70, preferably
Tip.33ALle.e7N or Tio.s50Alp.50N to give a visible, black intrinsic color.

In yet another embodiment of the present invention the second
layer system further comprises a top layer, having a lighter color
than the first layer system, of sufficient thickness, preferably
0.1-1 pm, preferably of Tig.7sAlo.2sN, Tip.gaBAlo.16N, Tig 90S1g.10N or TiN
to give a visible, bronze or yellow intrinsic color.

The present invention also reiates to a method of making a
coated twist drill. The method comprises providing a substrate
body with the shape of a twist drill preferably having a diameter
of 0.5 to 35 mm, more preferably 2 to 25 mm, preferably of
cemented carbide or high speed steel. Onto said substrate two
layer systems are deposited using conventional PVD techniques,
where the first layer system is deposited substantially over the
whole active part of the drill whereas the second layer system is
deposited only onto the tip area of the drill.

The first and second layer system can be the same or
different with regard to thickness of the individual layers and
chemical composition. Each of the layer systems can be aperiodic,
periodic or combinations thereof. The individual layers of the
layer systems are deposited so that the thickness preferably is
between 0.5 to 200 nm.

In one embodiment of the present invention, the first and/or
second layer system is deposited in such a way that it comprises
an aperiodic structure, either throughout the whole layer system,
or as one and more sections of the layer system.

The aperiodic structure, if such a section is present in a
layer system, is obtained by, during the deposition process,

randomly opening and closing shutters from individual layer
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targetg, or by randomly switching said targets on and off. Another
conceivable method is by randomly rotating or moving the to-be-
coated substrates, in front of saild targets. This is preferably
done by placing the substrates on a 3-fold rotating substrate
table arranged in order to obtain the aperiodic structure. The 3-
fold rotation can be adjusted with regard to rotating speed and
rotating direction, clockwise or counter clockwise. The aperiodic
section will because of this comprise individual layers with a
thickness that will vary due to the aperiodic nature.

The aperiodic structure is preferably deposited in such a way
that the thickness of the individual layers is larger than 0.5 nm
but smaller than 100 nm, preferably larger than 1 nm but smaller
than 50 nm, most preferably larger than 2 nm but smaller than 30
nm. The sum of any ten consecutive layers in such a multilayered
structure is less than 300 nm.

In one embodiment of the present invention, the first and/or
second layer system ig deposited in such a way that it comprise at
least two, preferably at least five, aperiodic multilayered
structures which are periodically alternated with thicker
homogeneous layers. The thickness of the individual layers in the
aperiodic multilayered structure is preferably 0.5 to 100 nm, more
preferably 1 to 50 nm and most preferably 2 to 30 nm. The
thickness of the homogeneous layers is preferably 25 to 200, more
preferably 50 to 120 nm.

After deposition of the first layer system, parts of the
twist drills are shielded by placing them into tight fitting metal
cylinders so that only the tip area is exposed for deposition of
the seéond layer system. The tip area is defined as the area
reaching from the tip of the drill up to a distance, towards the
base of the drill, of 0.3 to 1.5 times the diameter of the drill.

The metal cylinder has a tight fit to the twist drill to
avoid deposition on the inside of the metal cylinder but also to
achieve a sharp and visible border to the second layer system.
This gives good control of the total coating thickness in each

point of the drill.
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Finally, the drills are preferably post treated to obtain a
smooth surface, by e.g. wet blasting, dry blasting, polishing,
grinding, brushing etc.

The suitable total thickness of the first and second layer
system respectively is determined by the chemical composition of
the coating as well as by the exact geometry of the drill.

In one embodiment the total thickness of the first layer
system measured on the peripheral surface is 0.5 pm to 5 um,
preferably 0.5 to 3 um.

In another embodiment the total thickness of the second layer
system measured on the peripheral surface is 0.5 pm to 5 pm,
preferably 0.5 to 3 pm.

In yet another embodiment the total thickness of the second
layer system measured on the peripheral surface is 3 pm to 7 uym,
preferably 5 to 7 um.

In one embodiment, after the deposition of the first layer
system, the drills are subjected to an intermediate post treatment
operation, using wet blasting.

Most PVD techniques can be used according the present
invention. However, the first and second layer systems are
preferably deposited using cathodic arc evaporation using two or
three pairs of arc targets of alloys of one or more metal elements
selected from titanium (Ti), aluminium (Al), silicon (Si),
chromium (Cr), niobium (Nb), hafnium (HEf), vanadium (V), tantalum
(Ta), molybdenum (Mo), zirconium (Zr) or tungsten (W), preferably
selected from titanium (Ti), aluminium (Al), silicon (8i) and
chromium (Cr) or mixtures thereof, in a N, or mixed N;+Ar gas
atmosphere.

In one embodiment, the targets used during deposition are
chosen so that the average stoichiometry for the first and/or
second layer system, as measured on the peripheral surface of the
twist drill by e.g. microprobe or EDS is (TiAlpSicCrg)N where
0<a<0.90, 0.10<b<0.70, 0=<c<0.15, 05d<0.30, and a+b+c+d=1.

In one embodiment of the present invention, the first layer

system is deposited is such a way that it will comprise an
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aperiodic multilayered structure varying (Ti,Al)N layers with
different Ti-content wherein the average chemical composition of
the layer system is (TiyAl,.x)N where 0.30<x<0.70, preferably
0.40<x<0.60.

In another embodiment of the present invention the first
layer system is deposited is such a way that it will comprise at
least two, preferably at least five, aperiodic multilayered
structures varying (Ti,Al)N layers with different Ti-content
wherein the aperiodic multilayered structures are repeatedly
alternated with (Ti,Al)N homogeneous layers. The composition of
the homogenous layers is (Ti,Al:.,)N where 0.35<y<0.65, preferably
0.40<y<0.60 and the average composition of the multilayered
structure is (Ti,Al;_ ;)N where 0.50<z<0.90, preferably 0.70<z<0.90.

In yet another embodiment of the present invention, the
second layer system is deposited is such a way that it will
comprise an aperiodic multilayered structure varying (Ti,Al)N
layers with different Ti-content wherein the average chemical
composition of the layer system is (TijAl;..)N where 0.30<x<0.70,
preferably 0.40<x<0.60.

In yet another embodiment of the present invention the second
layer system is deposited is such a way that it will comprise an
aperiodic or periodic (Ti,Si)N+(Al,Cr)N multilayered structure
wherein the thickness of the individual layers is between 0.5 and
200 nm with an average chemical composition of (Ti,AlpSi.Crg)N where
0.30<a<0.75, preferably 0.40<a<0.65, where 0.20<b<0.45, preferably
0.20<b<0.35, where 0<c<0.15, preferably 0.02<c<0.10, where
0.02<d<0.25, preferably 0.05<d<0.20 and a+b+c+d=1.

In yet another embodiment of the present invention, the
second layer system is deposited is such a way that it will
comprise an aperiodic multilayered structure varying (Ti,Al)N
layers having different Ti-content wherein the thickness of the
individual layers is between 0.5 and 30 nm, and wherein the
average chemical composition is (TixAl:.x)N where 0.50<k<0.90,

preferably 0.70<k<0.90.
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In yet another embodiment, onto the first layer system, a top
layer of sufficient thickness, preferably 0.1-1 um, is deposited.
The top layer preferably have a composition of Ti;.xALN where
0.405x£0.70, preferably Tig 3381lg.67N or Tig.50Alp.50N to give a
visible, black intrinsic color.

In yet another embodiment, onto the second layer system, a
top layer, having a lighter color than the first layer system, of
sufficient thickness, preferably 0.1-1 pm, is deposited. The top
layer preferably has composition of Tigp ysAlo.25N, Tig.gahAlp, 16N,
Tig.00S10.10N or TiN to give a visible, bronze or yellow intrinsic
color.

Example 1 (invention)

Coated 8 mm drills according to the present invention were
made by depositing a first and a second layer system, both having
aperiodic multilayer structures, using reactive PVD arc discharge
evaporation onto cemented carbide drills with a composition of 10
wt-% Co and balance WC. The multilayer structures were deposited
from two arc targets, 1 and 2, with the drills mounted on a 3-fold
rotating substrate table arranged in order to obtain the aperiodic
structure. The arc evaporation was performed in an Ar+N;-
atmosphere. After depositing the first layer system, the drills
were subjected to a wet blasting treatment. Before depositing the
second layer system, a part of the drill was shielded by a
cylinder so that only the tip area of the drill was coated with
the second layer system. The tip area was the area from the tip
and approximately 10 mm from the tip. The composition of the two
arc targets and the average composition of the first and second
layer system are shown in Table 1.

The multilayered structure had a sequence of individual layers
with an aperiodic, i.e. non-repetitive thickness. Cross section
transmission electron microscopy investigation revealed that the
individual nitride layer thicknesses ranged from 2 to 30 nm, and

the total number of layers in each layer system exceeded 100.
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Table 1
Drill No. Layer Target 1 | Target 2 Average Thickness
system chemical (um)
composition
1 15¢ Tio.75AL0.25| Tio.33A10. 67 Tio.50ALo.50N 1.2
(inv.) 2nd Tio.75ALo.25| Tio.33AL0 67 Tig.50ALo.50N 6.6

Example 2 (reference)

Coated 8 mm drills were made where the drills were either
coated with only one layer system over the whole active part of
the drill, or, coated with one layer system covering only the tip
part of the drill. The layer systems both had aperiodic multilayer
structures and were deposited using reactive PVD arc discharge
evaporation onto cemented carbide drills with a composition of 10
wt-% Co and balance WC. The multilayer structures were deposited
from two arc targets with the drills wmounted on a 3-fold rotating
substrate table arranged in order to obtain the aperiodic
structure. The evaporation was performed in an Ar+N, gas mixture.

The tip area was the area from the tip and about 10 mm from
the tip. The compositions of the two arc targets and the average

composition of the layer systems are shown in Table 2.

The multilayered structure had a sequence of individual layers

with an aperiodic, i.e. non-repetitive thickness. Cross section
transmission electron microscopy investigation revealed that the
individual nitride layer thicknesses ranged from 2 to 30 nm, and

the total number of layers in each layer system exceeded 100.

Table 2
Drill No.| Layer Target 1 Target 2 Average Thickness
system chemical (pm)
composition

Ref. 1 15* Tig.7sAlo.25 | Tig.33ALo.67 Tig.50ALlp.50N 1.2

2nd _ _ _

Ref. 2 1°¢ - - -
27 Tio.75ALlo.25 | Tio.33Alo. 67 Tio.50ALlo. 50N 6.6
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Drills made according to Example 1 were compared to Ref. 1 in

Example 2. Two drills of each drill type were tested in a drilling

operation during the following cutting conditions:

Work piece material:
Operation:

V. m/min

Feed mm/rev

Ve mm /min

£, mm

Note:

Tool Steel, 42CrMo4
Drilling

130

0.30

1460

20

Wet conditions, emulsion 6%

The results can be seen below. The tool life travel is an

average of two tests.

Table 3

Drill type No.

Tool 1life travel (m)

1 (Invention)

55

Ref. 1

31

Example 4

A drill made according to the present invention was compared

to Ref. 2. Two drills of each drill type were tested in a drilling

operation during the following cutting conditions:

Work piece material:
Operation:

Ve m/min

Feed mm/rev

Ve mm /min

£, mm

Note:

Tool Steel, 42CrMo4
Drilling

130

0.30

1460

20

Wet conditions, emulsion 6%
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The results can be seen below. The tool life travel is an

average of two tests.

Table 4

Drill type No

Tool life travel {(m)

1 (Invention)

55

Ref. 2

40

Example 5

A drill made according to the present invention was compared

to two different competitor drills, Comp. 1 and Comp. 2, which are

suitable for this type of drilling operation. Two drills of each

drill type were tested in a drilling operation during the

following cutting conditions:

Work piece material:
Operation:

Ve m/min

Feed mm/rev

Ve mm /min

t£; mm

Note:

Tool Steel, 55NiCrMoVve
Drilling

140

0.30

1573

38

Wet conditions, emulsion 6%

The results can be seen below. The tool life travel is an

average of two tests.

Table 5

Drill type No

Tool life travel (m)

1 (Invention) 58
Comp. 1 13
Comp. 2 22
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Claims

1. A twist drill comprising a cemented carbide or high speed
steel substrate and a coatingc haracter i s ed in that
the coating comprises:

- a first layer system having a multilayered structure
covering substantially the whole active part of the drill,

- a second layer system having a multilayered structure
covering only the tip area of the drill.

2. A twist drill according to claim 1,
characterisedin that the tip area of the drill is
defined as the distance from the tip to a distance towards the
base of drill of 0.3 to 1.5 times the diameter of the drill.

3. A twist drill according to claim 1 or 2,
characterdisedin that the first layer system and
second layer systems comprises of metalnitrides where the metal
elements are selected from titanium (Ti), aluminium (Al), silicon
(8i), chromium (Cr), niobium (Nb), hafnium (Hf), wvanadium (V),
tantalum (Ta), molybdenum (Mo), zirconium (Zr) or tungsten (W) and
mixtures thereof.

4. A twist drill according to any of the preceding claims
characterdisedin that the first and/or second layer
system comprises one or more sections having an aperiodic
structure.

5. Method of making a twist drill characterised
in

- providing a cemented carbide or high speed steel substrate
and;

- depositing a first layer system having a multilayered
structure onto the whole active part of the drill by using
conventional PVD techniques, and

- depositing a second layer system having a multilayered
structure onto the tip area of the drill using conventional PVD

techniques.
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6. A method according to claim 5, characterised
in that parts of the drill are shielded by a tight fitting
cylinder prior to depositing of the second layer system.

7. A method according to any of claims 5.0r 6
characterdised in that the tip area of the drill is
defined as the distance from the tip as 0.3 to 1.5 times the
diameter of the drill.

8. A method according to any of claims 5 to 7,
characterised in that the first and second layer
systems are deposited using cathodic arc evaporation using arc
targets of alloys of metal elements selected from titanium (Ti),
aluminium (Al), silicon (Si), chromium (Cr), niobium (Nb), hafnium
(gf), vanadium (V), tantalum (Ta), molybdenum (Mo), zirconium (Zr)

or tungsten (W) or mixtures thereof.
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FIG. 1

FIG. 2
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