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(57) Abregé/Abstract:
The drilling tool (4, 28) functions particularly as a special drill for dry drilling or for drilling special materials such as stainless steel.

The drilling tool (4, 28) has a drilling head (2) with two primary cutting edges (22A, 22B) which are separated from each other by a
cutting height difference (Ah). A drilling point (18) Is also arranged displaced from a middle axis (16) such that one of the two
primary cutting edges (22A) has a larger radial length. By these means, the drilling tool (4, 28) drills a larger bore hole (26) than the
drill bit nominal diameter (D1). In addition, the cutting height difference (Ah) produces a radial force component (F;) working in the

opposite direction such that the radial load on the drilling tool (4, 28) Is reduced.
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ABSTRACT

The drilling tool (4, 28) functions particularly as a special drill for dry drilling or
for drilling special materials such as stainless steel. The drilling tool (4, 28) has a drilling
head (2) with two primary cutting edges (22A, 22B) which are separated from each other
by a cutting height difference (Ah). A drilling point (18) is also arranged displaced from a
middle axis (16) such that one of the two primary cutting edges (22A) has a larger radial
length. By these means, the drilling tool (4, 28) drills a larger bore hole (26) than the drill
bit nominal diameter (D1). In addition, the cutting height difference (Ah) produces a
radial force component (Fg) working in the opposite direction such that the radial load on
the drilling tool (4, 28) 1s reduced.
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Description

Drilling tool and method for drilling

The invention relates to a drilling tool which extends

in the longitudinal direction and has a drill point and

a first and a second maln cu'tting edge which extend

cutward. The invention also relates to a method for

drilling using such a drilling tool.

Such a drilling tool can be seen, for example, from LP

0 991 498 Bl. The drilling tool described therein 1s a

twist drill for dry drilling. During dry drilling, the

A—

problem occurs that, on account of a lack of cooling,

the drill expands in the cutting head region due to the

generation of heat, a factor which leads to high loads

R—

occurring at the guide chamfers when the drill 1is

withdrawn from the drill hole.

In order to avoid these high loads, an asymmetrical

configuration of a chisel edge is provided in the twist

F

drill according to EP 0 991 489 Bl. On account of the

“asymmetrical configuration, the drill cuts a drill hole

which has an enlarged hole diameter compared with the

outside diameter of the twist drill. Despite the

P

expansion in the region of the drill cutting edges

which 1s caused by heat, the drill can therefore Dbe

F

taken out of the drill hole again without any problems.

For a specific field of application, namely the

drilling of holes in printed circult boards formed from

synthetic resin, a special drill can be seen from DE 26

55 452 A. Said special drill also has an asymmetrical

o=

configuration of the drill head in the reglon of the

cutting edges in order to enlarge the drill hole. This
is optionally achieved by the cutting edges being
designed with different lengths or by said cuttlng

edges being arranged at different point angles. The

particular problem which arises during the drilling otf

printed circuit boards, namely that drill dust 1s
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produced which can be pressed against the wall of the

dri1l1l hole, 1s thereby taken into account. Due to the

asymmetrical configuration, a drill hole larger than

the outside diameter of the drill 1s produced, such

+hat the drill is at a distance from the wall of the

drill hole on one longitudilinal side.

In contrast thereto, however, in the normal case highly

symmetrical configurations are desired in drills, such

B

that concentric running of the highest possible

precision and high-precision drilling are achleved.

Here, asymmetry may perhaps occur only as grinding

errors. In contrast, the drills described above use the

asymmetry specifically to avoid problems 1in specilal

applications. With the asymmetrical configuration,

however, asymmetrical loading and thus 1ncreased wear

of the drilling tool also occur, as a result of which

the service life is reduced. This applies in particular

to drills such as carbide drills or drills having

#

cutting inserts made of a special cutting material

which are intended for machining high-strength

materials, for example steels.

On account of the asymmetrical configuration, the drill

is particularly pressed on one side agalnst the wall of

the drill hole during the drilling operation. A gulde

chamfer 1s normally provided circumferentially on the

“land”. The drill bears with this guide chamfer against

the wall of the drill hole. In conventional drailling

tools having a highly symmetrical configuration, the

two guide chamfers in a double-edged drill |Dbear

diametrically opposite one another in each case agalinst

—

the wall of the drill hole and are uniformly loaded.

Due to the asymmetrical configuration, one of the two

guide chamfers is now loaded to an excessive degree,

such that the wear thereof 1s markedly higher. In

addition, the 1risk of parts of the guide chamfer

chipping in the event of caking of chip parts on the
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wall of the drill hole 1s greater.

The object of the invention 1is to specify a drilling
tool which has asymmetrical configurations and high

wear resistance.

The object is achieved according to the inventlon by a

drilling tool which extends 1n the longitudinal

direction and has a drill point ~and a first and a

second main cutting edge. The two main cutting edges

extend approximately radially outward. The drill point

is arranged eccentrically with respect to a center
axis, which at the same time forms the rotation axis.

At the same time, the second main cutting edge 1is

arranged at a higher level than the first main cutting

g

edge by a cutting height difference. In addition, the

first main cutting edge has a shorter radial cutting

edge length than the second main cutting edge.

The expression “drilling tool” generally refers to a

tool which is used for drilling and comprises at least

the cutting or drill head. The drilling tool can

therefore be merely a drill head which 1s fastened to a
drill body or a shank and a complete drill with drill
head, drill body and shank.

The expression “radial cutting edge length” refers in

this case to the radial distance between that end of

the main cutting edge which faces the drill point and

the outer circumference of the drilling tool.

i 1]

ference” refers To an

The expression “cutting height dai:

arrangement of the two main cutting edges in which they

differ in their position relative to the longitudinal

direction. Therefore, as viewed 1in the longitudinal

direction from a drill shank to the drill point, the

second main cutting edge 1s arranged further forward

than the first main cutting edge. The definition
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“situated at a higher level” or ‘“arranged further

forward” relates here in each case to in particular two

comparison points of the two main cutting edges which

have the same radial distance from the rotation axis

and thus from the center axis. The definition of the

cutting  height difference 1is -~ also obtalned in
particular from DIN 6540, Part 1 and Part 2, 1issue

April 93. The arrangement of the two maln cutting edges

R~

at different cutting heights means 1n particular that
the radially outer ends of the main cutting edges are

offset from one another in the longitudinal direction.

Due to the eccentric arrangement of the drill point,

which the longer radial cutting edge length follows, a

drill hole which has a larger drill hole diameter

compared with the drill nominal diameter 1s produced

during the drilling. A first radial force component 1is

produced by this first asymmetry feature. In a

complementary manner, the shorter second main cutting

edge 1s arranged higher by the cutting heilght

difference. A second radial force component 1s produced

by this second asymmetry feature, and this second

radial force component counteracts the first radial

p
S

force component, such that the asymmetrical loading of

the drill is reduced. In this case, the second main

cutting edge situated at a higher level 1s a "“leading

cutting edge” with respect to a defined

drilling/rotation direction.

The configuration of the drilling tool described here

combines two asymmetry features, which are actually
normally regarded as grinding errors, 1n such a way

that the asymmetrical loads on the drill which are 1in

ceach case caused by the asymmetry features counteract
one another and thus compensate one another. The
contact pressure, produced by the first radial force

component, against the wall of the drill hole 1s

therefore at least reduced by the specially selected
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combination. As a result, the loading of the drill, in

particular of a first guide chamfer which 1s assigned

to the first main cutting edge and runs along the wall

of the drill hole, is markedly reduced.

Such a drilling tool serves to machine hard materials,
in particular steels, and 1s suitable in particular as

a dry drill and in addition also for drilling special

-materials which have a certain ela?tic behavior. Thus

the machining, for example, of high—grade steel leads

in the case of drilling to the drilled hole contracting

and narrowing slightly immediately after the drilling.

The result of this is that, when a conventional drill

is wused, said drill can become jammed 1n the drill

hole.

With the configuration described here, filrstly, on

account of the first asymmetry feature, an enlarged

drill hole 1is advantageously produced, such that

jamming 1s avoided. Secondly, due to the second

asymmetry feature, the loading in particular of the

first guide chamfer 1s reduced and thus a longer

service life is achieved.

Firstly the cutting height difference and secondly the

eccentric arrangement and also the longer first main

cutting edge are expediently selected in such a way

that the radial force components largely and preferably

completely compensate one another during the drilling

operation. Thus a largely and preferably completely

-

symmetrical radial action of force on the drilling tool

is achieved, such that uniform loading overall 1s

obtained. In order to achieve this, a feed of the

drilling tool 1is expediently set during the drilling

process 1n such a way that the chip volume removed by
the first main cutting edge and the chip volume removed

by the second main cutting edge are at least largely

identical. The approximately i1dentical radial force
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components are produced in this way.

In this case, the cutting height difference 1is

expediently within the range of between 0.03 and 0.07

5 mm. The cutting height difference 1s  therefore

preferably greater than the admissible tolerance wvalue

for a cutting height difference according to DIN 6540,

Part 1. The cutting height difference i1is measured in

particular according to the method as described in DIN

10 6540, Part 2, issue April 93. Instead of the term

P
e

“cutting height difference”, the term “axial run-out”

1s also partly used. The latter indicates by how much

the two main cutting edges normally arranged opposite

one another are offset from one another 1in the drill

15 longitudinal direction during a 180° rotation.

According to an expedient development, the offset

between the center axis and the drill point is greater

F
—

than 0.02 mm and 1s 1in particular within the range of

20 between 0.02 mm and about 0.06 mm. Thus the offset is

also within a range greater +than the normally

permissible tolerance value for the axial run-out, as

1s obtained, for example, from DIN 6540, Part 1 and as

13 measured according to DIN 6540, Part 2.
25

According to an expedient development, the two main
cutting edges are arranged at an identical partial

‘point angle relative to the drill point. Apart from the

cutting height difference and their different length,

30  the two main cutting edges are therefore of identical

design. The point angle formed by the two main cutting

edges, for example in a conventional twist drill, is

normally about 135°. An obtuse point angle is therefore
normally provided. Alternatively, the two main cutting
350 edges can also be arranged relative to one another at a
180° angle, that is to say they run parallel to one

another, as is the case, for example, in a step drill.
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The two main cutting edges are expediently directly
connected to one another via a chisel edge crossing the

drill point, such that a cutting edge formed from main

cutting edges and a chisel edge extends continuously

over the drill center.

Alternatively, the drilling tool 1s designed as a step

drill in which the main cutting edges are set back

relative to the drill point. In a step drill, a first

cutting edge pailr 1s normally arranged at the front

drill point. The second cutting edge palr 1is then set

back 1n the draill longitudinal direction, with a step

being formed, said second cutting edge palr forming in
the present case the two main cutting edges which have

the cutting height difference relative to one another.

The drilliing tool 1s preferably designed as a twist

dri1ll 1n whilich secondary cutting edges adjoin the main

cutting edges at a respective cutting corner and run

along flutes i1n the longitudinal direction.

The object 1s furthermore achieved according to the
invention by a method of producing a drill hole using

such a drilling tool. Provision is expediently made

here for a feed to be set in such a way that the chip

volumes removed by the first and the second main

cutting edges are at least largely identical. The feed

1s therefore in particular greater than the cutting

hel1ght difference.

A  drilling tool  having two main cutting edges

rotationally offset approximately by 180° is preferably

provided. Alternatively, drilling tools having more

than two main cutting edges, for example three main
cutting edges, can also be used. The same observations

with regard to the compensation of the radial force

components produced by the 1individual cutting edges

then apply to such drilling tools having more than two
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main cutting edges.

Exemplary embodiments of the invention are explained in

more detail below with reference to the drawing, 1in

5 which, in each case in schematic and highly simplified

illustrations:

fig. 1 shows a cross section through a drill head,

fig. 2 shows a twist drill in a side view, and

10 fig. 3 shows a cross section througﬁ a step drill.

Fig. 1 shows in a highly simplified illustration a

drill head 2, for example of a twist drill 4, as shown

in fig. 2. The twist drill 4 has a shank 6 with which

15 the drill 4 is chucked in place in a machine mounting.

Adjoining the shank 6 is the drill body 8, on the front
end of which the drill head 2 1is formed. 1In the

exemplary embodiment, said drill head 2 1s connected tO

the drill body 8 1in one piece. Alternatively, the drill

20 head 2 can also be connected to the drill body 8 as a

separate construction unit 1n a non-detachable or

detachable manner. In the twist drill 4, helically

running flutes 10 are fashioned in the drill body 8,

cach flute 10 being defined at one of its marginal

25 sides by a secondary cutting edge 12. The

circumferential region between two flutes 10 1s

designated as the land. A guide chamfer 1s normally

formed on that end of the land which is remote from the
respective secondary cutting edge 12. The twist drill 4
30 extends as an entity in the longitudinal direction 14
and has a center axis 16, which 1s at the same time the

rotation axis about which the drill 4 rotates when 1t

is chucked in the machine mounting and is in operation.

35 The drill 4 has a drill point 18 at 1ts front end as

viewed 1n longitudinal direction 14. In a twist drill

P

as shown 1in fig. 2, the drill point 18 1s part of a

chisel edge 20 which extends over the “drill core”. A
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first main cutting edge 22A and a second main cutting

edge 22B follow on both sides of the chisel edge 20.

The special configuration of the drill head 2 1n the

region of the drill point 18 can be seen with reference

to fig. 1. As can be seen therefrom, the drill point 18

is arranged at a distance from the center axis 16 by an

offset As. At the same time, the first main cutting

edge 22A is arranged deeper than the second main

cutting edge 22B by a cutting heighﬂt difference Ah. In

the present case, the expression “cutting height

r—v
o

difference” refers t+to the difference between the

radially situated cutting corners Z24A, 24B of the two

main cutting edges 22A, 22B with respect to the

longitudinal direction 14.

With respect to an imaginary point axis 25 which passes

through the drill point 18, the two main cutting edges

227, 22B are each arranged at an identical partial

F

point angle 81 and 82 of 66.5° in the exemplary

*

embodiment, such that the conventional polnt angle of

135° is obtained.

The offset As and the longer first main cutting edge

227 first of all ensure that a drill hole 26 which 1s

indicated by a dot-dash line in fig. 1 has an enlarged

hole diameter D2 compared with a drill nominal diameter

D1. At the same time, a first radial force component Fa
is produced by this asymmetry. The second main cutting
edge 22B, due to the fact that it 1s situated at a

higher level, engages deeper in the workplece to De

machined than the first main cutting edge 2ZA during

the cutting operation, such that a second radial force

component Fp is produced which counteracts the first
radial force component Fp. The two force components Iy,
Fr are now selected in such a way that they at least

largely and preferably completely compensate  one

another; that 1s to say that there 1s preferably no
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resulting radial action of force on the drill 4 1in the

region of the drill head 2. Overall, therefore, the

P

cutting height difference Ah and the offset As are

matched to one another with regard to a specific feed

during the drilling operation in such a way that the

force components Fp, Fp compensate one another. The

expression “feed” generally refers to the forced length

of travel of the drill 4 in the longitudinal direction

14 during a 360° rotation.

The observations made with respect to fig. 1 can also

be applied to drill heads 2 having 1nterchangeable

cutting bodies, such as 1ndexable 1nserts for example.

Equally, the observations made can also be applled to a

step drill 28, as shown highly simplified in fig. 3 for

example. In the step drill 28, the drill point 18 1s

arranged at a distance from the main cutting edges Z2Z2A,

22B. In the exemplary embodiment, the latter run

perpendicularly to the center axis 16. Further main

F‘

cutting edges 30 are arranged 1n the region of the

drill point 18. In the step drill 28, too, the two main
cutting edges 2227, 22B have the cutting height

difference Ah. At the same time, the drill point 18 1is

e

arranged offset from the center axis 16 by an offset
As.

The drilling tool described here 1s distinguished by

the fact that two asymmetry features of the drill head
2, which are normally regarded as grindlng errors, are
deliberately combined with one another in such a way
that the radial force components Fi, Fp at least largely
compensate one another, such that that asymmetrical
wear normally caused by an asymmetrical design 1s at

least reduced.
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Claims

1. A drilling tool (4, 28) which extends 1in t®
5 longitudinal direction (14) and has a drill point (1)

and a first and a second main cutting edge (22A, 228

which extend outward, characterized in that the drill
point (18) is arranged eccentrically by an offset (5)

with respect to a center axis (16), which 1is at te

10 same time the rotation axis of the drilling tool {4,
28), said offset (As) being within the range of betwen
0.02 mm and 0.06 mm, and in that the second min
cutting edge (22B) - with respect to the longitudirl
direction (14) toward the drill point (18) =~ 1s
15 arranged at a higher level by a cutting heigt

difference (Ah) and at fThe same time has a shorter

radial cutting edge length than the first main cutting
edge (22A).

20 2. The drilling tool (4, 28) as claimed in claim 1,

characterized 1in that, during the drilling operation, a

second radial force component (Fz) is produced by the

higher arrangement of the second main cutting edge

(22B) and a first radial force component (Fz) 1s

[

25 produced by the eccentric arrangement of the drill

point (18) and by the longer first main cutting edge

(22A), said radial force components (Fa, Fg) at least

largely and preferably completely compensating one

anocther.

30

3. The dri1lling tool (4, 28) as claimed in claim 1 or

2, Characterized 1in that the cutting height difference

(Ah) 1s within the range of between 0.03 and 0.07 mm.

35 4. The drilling tool (4) as claimed in one of the

preceding claims, characterized 1in that the two main

cutting edges (222, 22B) are arranged at the same
partial point angle (61, 62) relative to the drill point

AMENDED SH:
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1
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(18) .

. The drilling tool (4) as claimed 1n one of the
characterized in that the two main

preceding claims,
(227, 22B) are connected to one another

5 cutting edges
via a chisel edge (20) crossing the drill point (18).

o . The drilling tool as claimed 1n one of clalms 1 to

4, characterized in that it is designed as a step drill
are set back

10 (28) and the main cutting edges (22A, 22B)
relative to the drill point (18).

e

claimed 1n one of the

7. The drilling tool as
preceding claims, characterized in that 1t 1s designed
having secondary cutting edges

15 as a twist drill (4)
(12) which adjoin the main cutting edges (Z22A, 2Z2B) and
flutes (10) in the longitudinal direction

run along

(14) .

20 8. A method of producing a drill hole (Z26) using a
drilling tool (4, 28) as claimed in one of the
preceding claims.

9. The method as claimed in claim 8, 1n which a feed

25 of the drilling tool (4, 28) 1s set 1n such a way that

a chip volume removed by the first main cutting edge

(22A7A) and a chip wvolume removed by the second main

cutting edge (22B) are at least largely identical.

AMENDED SHEET
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