
(12) STANDARD PATENT (11) Application No. AU 2005249662 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Drill, particularly a spiral drill 

(51) International Patent Classification(s) 
B23B 51/00 (2006.01) B23B 51/02 (2006.01) 

(21) Application No: 2005249662 (22) Date of Filing: 2005.05.13 

(87) WIPO No: W005/118191 

(30) Priority Data 

(31) Number (32) Date (33) Country 
20 2004 008 700.6 2004.05.28 DE 
20 2004 010 977.8 2004.07.14 DE 

(43) Publication Date: 2005.12.15 
(44) Accepted Journal Date: 2010.09.23 

(71) Applicant(s) 
Kennametal Inc.  

(72) Inventor(s) 
Krieg, Tilo;Reinhardt, Werner 

(74) Agent / Attorney 
Davies Collison Cave, 1 Nicholson Street, Melbourne, VIC, 3000 

(56) Related Art 
US 5700113 
US 6135681



(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VERUFFENTLICHTE INTERNATIONALE ANMELDUNG 

(19) Weltorganisation fir geistiges Eigentum 
Internationales Buro 

(43) Internationales Veroffentlichungsdatum (10) Internationale Veroffentlichungsnummer 
15. Dezember 2005 (15.12.2005) PCT W O 2005/118191 Al 

(51) Internationale Patentklassifikation7 : B23B 51/02, (72) Erfinder; und 
51/00 (75) Erfinder/Anmelder (nur far US): REINHARDT, 

(21) Internationales Aktenzeichen: PCT/EP2005/005234 Werner [DE/DE]; Zum Schnepfenstein 19, 91364 Unter
leinleiter (DE). KRIEG, Tilo [DE/DE]; Drudenweg 9a, 

(22) Internationales Anmeldedatum: 90768 Furth (DE).  
13. Mai 2005 (13.05.2005) (74) Anwalt: TERGAU & POHL; M5geldorfer Hauptstrasse 

(25) Einreichungssprache: Deutsch 51, 90482 Nurnberg (DE).  

(26) Veriffentlichungssprache: Deutsch (81) Bestimmungsstaaten (soweit nicht anders angegeben, far 

(30) Angaben zur Prioritst: jede verfigbare nationale Schutzrechtsart): AE, AG, AL, 

20 2004 008 700.6 28. Mai 2004 (28.05.2004) DE AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CI, 

20 2004 010 977.8 14. Juli 2004 (14.07.2004) DE CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, 
FI, GB, GD, GE, GI, GM, HR, HU, ID, IL, IN, IS, JP, KE, 

(71) Anmelder (far alle Bestimmungsstaaten mitAusnahme von KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
US): KENNAMETAL INC. [US/US]; 1600 Technology MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ, 
Way, Latrobe, PA 15650-0231 (US). OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 

[Fortsetzung auf der ndchsten Seite] 

(54) Title: DRILL, PARTICULARLY A SPIRAL DRILL 

(54) Bezeichnung: BOHRER, INSBESONDERE SPIRALBOHRER 

(57) Abstract: The drill (2), particularly a spiral drill, com
prises a body (8) which is provided with tightening grooves 
(12), in addition to a drill front (10) comprising two main cut

2 ting edges (20) which merge into each other. According to 
the invention, the main cutting edge (20) forms a continuous 

- -- symmetrical cutting edge extending on a plane, which is per
.. pendicular to the longitudinal axis of the drill (6), to enable a 

blind drill hole (18), in particular, to be made with a drilling 
base that is as planar as possible. The main cutting edges (20) 

\I are thus oriented in relation to each other at an angle of 1800.  

(57) Zusammenfassung: Der Bohrer (2), insbesondere Spi
ralbohrer, weist einen mit Spannuten (12) versehenen K5rper 
(8) sowie eine Bohrerstirn (10) auf, die zwei ineinander uiber
gehende Hauptschneiden (20) umfasst. Um insbesondere ein 
Bohr-Sackloch (18) mit m5glichst vollstandig planem Bohr
grund zu erm5glichen, ist vorgesehen, dass die Hauptschneide 
(20) eine durchgehende symmetrische Schneide bildet, die in 
einer Ebene senkrecht zur Bohrerliingsachse (6) verlauft. Die 
Hauptschneiden (20) sind daher unter einem Winkel von 180* 
zueinander orientiert.  
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Description 

The invention relates to a drill, in particular a twist 

drill, having a body which has flutes and having a 

5 drill face side which has two main cutting edges which 

merge into one another, as per the preamble of Claim 1.  

A twist drill of said type comprises, as per DIN ISO 

5419, a drill tip which is referred to here as a drill 

10 face end and which substantially provides the cutting 

functionality of the drill. The drill tip is adjoined 

by a body in which the in particular spirally-running 

flutes are formed which proceed in each case from a 

main cutting edge of the drill tip. In the drill 

15 longitudinal direction, the body is adjoined by a shank 

with which the drill is clamped and held.  

In the case of a conventional spiral drill with two 

main cutting edges, said main cutting edges are 

20 arranged at an acute angle with respect to one another, 

as can be seen in particular from DIN 1414-1. The two 

main cutting edges are connected to one another by 

means of a transverse cutting edge which is arranged in 

the drill centre. In the region of the transverse 

25 cutting edge, the drill tip has a core thickness. The 

transverse cutting edge is at the same time the 

foremost point of the drill, which is adjoined by the 

main cutting edges and the adjoining flanks in the 

manner of a conical face.  

30 

A twist drill of said type, when drilling into a 

workpiece, forms a bore hole with a conical base. For 

certain applications, however, blind holes with as 

planar a hole base as possible are desired. Blind holes 

35 of said type are not possible with a conventional twist 

drill on account of the main cutting edges which are 

inclined at an acute angle with respect to one another.
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EP 0 089 123 Al discloses a drill for generating a bore 

hole with an approximately planar hole base. In said 

drill, a primary cutting edge which is arranged in the 

drill centre is provided, which primary cutting edge 

5 extends only over a partial region of the drill 

diameter. At one side, a secondary cutting edge adjoins 

said primary cutting edge so as to be recessed in the 

drill longitudinal direction, which secondary cutting 

edge extends from the primary cutting edge to the outer 

10 periphery of the drill. On account of the primary, 

projecting cutting edge, no completely planar surface 

of the hole base is possible with this drill either.  

The projecting primary cutting edge is necessary here 

for centring purposes.  

15 

DE-B 1 177 904 also discloses a drilling groove milling 

cutter which has a total of four face cutting edges on 

its face end, which face cutting edges are however not 

connected to one another via the milling cutter centre.  

20 A milling cutter of said type is however not suitable 

for drilling since, on account of the lack of a cutting 

edge in the central region, no chip removal takes place 

in the central region during a pure rotational 

movement. The milling cutter must therefore 

25 imperatively also be moved laterally.  

US 6,135,681 discloses a flat drill with a cutting edge 

insert whose main cutting edges run in a plane 

perpendicular to the drill longitudinal axis, which 

30 flat drill has the features of the preamble of Claim 1.  

The invention is based on the object of specifying a 

drilling tool or a drill with which it is possible to 

form a blind hole with a flat, planar hole base.  

35 

The object is achieved according to the invention by 

means of a drill as per Claim 1. According to said 

claim, the two main cutting edges of the drill face end 

form a common, continuous cutting edge which runs in a
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plane perpendicular to the drill longitudinal axis. The 

two main cutting edges are therefore aligned at an 

angle of 180' with respect to one another. The drill 

has no forward tip, as a result of which the bore hole 

5 base is completely planar and flat. The cutting edge 

formed by the main cutting edges extends here over the 

entire bore diameter. The main cutting edges are 

preferably arranged symmetrically with respect to one 

another and in particular point-symmetrically with 

10 respect to the drill centre.  

A particular advantage of said drill which is embodied 

as a flat drill is to be considered that of at least 

approximately the same cutting parameters and the same 

15 processing and drilling times as with a conventional 

twist drill with a conical drill tip being obtained for 

forming for example blind holes with a completely 

planar hole base. Considerably shorter processing times 

are therefore obtained, that is to say the machining 

20 time for generating a blind hole is considerably 

reduced, in comparison with conventional drilling 

groove milling cutters which conventionally have only 

one cutting edge and a thick core diameter.  

25 With the flat drill, precise blind hole shapes with a 

planar hole base in particular also with a stepped bore 

wall (stepped bore) are made possible in a simple and 

economically efficient manner. To form a stepped bore 

as is necessary for example for forming a valve seat, 

30 the flat drill has further, radially outwardly 

extending cutting edges which are recessed by a step 

depth with respect to the main cutting edges. When 

using the flat drill for through bores, burr-free bore 

edges are additionally generated.  

35 

A further significant advantage of the completely 

planar alignment of the cutting edge with an end-side 

cutting edge is to be considered that of it being 

possible for the drill to also be engaged easily on
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curved surfaces without said drill being pushed sharply 

away - unlike in the case of a conical drill tip.  

On account of the continuous cutting edge aligned 

5 perpendicular to the drill longitudinal axis, uniform, 

planar chip removal is obtained over the entire bore 

diameter.  

In addition, the main cutting edges are arranged - in 

10 relation to a cutting direction of the drill - behind a 

central line which is situated in the plane 

perpendicular to the drill longitudinal axis and runs 

through the drill centre. The respective main cutting 

edges are situated here in particular so as to be 

15 recessed by half a core diameter with respect to the 

central line. By means of said measure, the main 

cutting edges can easily be ground with a grinding disc 

without the one main cutting edge coming into contact 

with the second main cutting edge during the grinding 

20 process.  

Here, the main cutting edges expediently run 

rectilinearly, so that the cutting edge runs 

approximately along a line. In this way, the forces 

25 which act on the drill are distributed symmetrically, 

so that during the drilling process, the drill is 

subjected to only small side forces which would 

adversely affect the bore hole geometry.  

30 The two main cutting edges are preferably connected to 

one another in a face end centre of the drill face end 

by means of a residual transverse cutting edge, such 

that the main cutting edges are offset relative to one 

another in the plane perpendicular to the drill 

35 longitudinal axis. Here, the residual transverse 

cutting edge has only a small extent, so that the 

offset is only slight. The offset corresponds here 

approximately to a core diameter of the face end 

centre. Said core diameter and therefore also the
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offset varies here with the drill diameter, and 

expediently increases in an approximately degressively 

increasing manner with said drill diameter. The core 

diameter is preferably approximately between 0.05 and 

5 0.35 mm for drill diameters of approximately 3 to 30 

mm. Here, the core diameter is preferably determined 

according to the square root of the drill diameter, 

weighted with a constant factor.  

10 As a result of the arrangement of the residual cutting 

edge in the drill centre in combination with the 

parallel offset of the main cutting edges, simplified 

grinding of the two main cutting edges is made 

possible. At the same time, sufficient strength is 

15 obtained in the region of the drill centre. As a result 

of the only small extent of the transverse cutting 

edges and therefore of the core diameter, effective 

chip separation without excessive squeezing is also 

obtained in the centre. The so-called centre chip can 

20 therefore be effectively removed, as a result of which 

consolidations in the region of the drill centre are 

avoided. In contrast, conventional twist drills have a 

considerably greater core thickness in the region of 

the drill tip, which core thickness likewise rises with 

25 the drill diameter, wherein according to DIN 1414-1, a 

minimum core thickness of approximately 0.5 mm is 

already provided for a drill diameter of 3 mm, and a 

minimum core thickness of approximately 3.5 mm is 

provided for a drill diameter of approximately 30 mm.  

30 

With regard to the best possible drill result and 

efficient chip removal, the transition from the main 

cutting edge via the face end centre into a flank which 

adjoins the face end centre and is assigned to the 

35 further cutting edge runs along a face end gap radius.  

The latter preferably increases with increasing drill 

diameter and is in the range from 0.5 to 4.2 mm for 

drill diameters of 3 to 30 mm.
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For the simplest possible grinding, it is additionally 

provided that the respective cutting edge is adjoined 

by a first flank having a first flank angle and, 

adjoining the latter, by a second flank having a flank 

5 angle which is greater than the first flank angle.  

Here, the flanks assigned to the respective main 

cutting edge form planar roof faces, which are 

approximately inclined with respect to one another, 

with different angles of inclination. As a result of 

10 the comparatively flat first flank, the drill face end 

has a sufficiently high material thickness in the 

region of the main cutting edges and is therefore 

sufficiently stable. The cutting wecge which is formed 

on the main cutting edge and which is delimited by the 

15 flank and the rake face which meet at the main cutting 

edge is therefore of stable design. Here, the first 

flank angle is expediently in the range between 4 and 

10' and the second flank angle is in the range between 

8 and 20'. The selection of the angle is dependent here 

20 on the material. For a drill which is designed for 

steel, said two angles are in particular approximately 

6' and 12' respectively.  

It is preferably also provided that the width of the 

25 first flank increases from a centre width in the region 

of the drill centre to an outer width at the drill 

periphery. In principle, as great a width of the first 

flank as possible is desired in order to design the 

cutting wedge to be as stable as possible. At the same 

30 time, however, on account of the small inclination, the 

width may not be too great, since the free space for 

the chip to be removed would otherwise not be 

sufficient. On account of the reduction of the width of 

the first flank towards the drill centre, in particular 

35 the problematic removal of the centre chip is allowed 

for here. The width of the first flank preferably 

increases with increasing drill diameter and, for drill 

diameters of approximately 3 to 30 mm, is between 

approximately 0.03 and 0.4 mm for the centre width, and
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between approximately 0.15 and 0.9 mm for the outer 

width. Here, the width increases in particular 

degressively, specifically continuously with increasing 

drill diameter over the entire length of the flank.  

5 

With regard to the problem of the reliable removal of 

the centre chips, a so-called point thinning of a 

respective flute at the drill face end is expediently 

also provided. Said point thinning is carried out by 

10 means of grinding. By means of the point thinning, in 

each case one face end gap is formed in the region of 

the drill face end. Here, for effective chip removal, 

said point thinning has a plurality of features which 

are preferably realized in combination.  

15 

It is on the one hand expediently provided that the 

point thinning extends beyond a centre line which is 

aligned perpendicular to the main cutting edges. The 

point thinning, that is to say the free space for the 

20 removed chips, extends over the main cutting edge which 

is assigned to the point thinning and into the region 

of the residual transverse cutting edge and even 

preferably into the region of the second main cutting 

edge. It is additionally expediently provided that the 

25 point thinning encloses an angle with the drill 

longitudinal axis of between approximately 20 to 40', 

in particular of approximately 30'. Here, said angle is 

preferably approximately identical to an angle of twist 

of the flute, that is to say the angle at which the 

30 edge line of the respective flute runs with respect to 

the drill longitudinal axis. By means of said measure, 

the radial depth of the point thinning is inclined in 

the profile of the drill longitudinal axis. In this 

way, the chip is effectively introduced from the drill 

35 centre into the coiled flute.  

The point thinning also preferably has a comparatively 

large opening angle of approximately 70' +/- 15'.
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The respective main cutting edge is adjoined in the 

direction of the respective flute by a rake face. Said 

rake face is arranged at a rake angle of preferably 

approximately -8 to +10'. The rake angle specifies the 

5 angle between the rake face and a plane which runs 

parallel to the drill longitudinal axis. The rake angle 

is thus a measure for a deviation of the rake face from 

the plane which runs parallel to the drill longitudinal 

axis. Here, a positive rake angle means an acute 

10 cutting wedge; a negative rake angle means an obtuse 

cutting wedge. The rake face is expediently carried out 

here together with the point thinning during the 

grinding process. Since the point thinning takes place 

in the already-existing flute, the existing rake face 

15 is changed during the grinding process. A so-called 

"rake angle correction" thus takes place. The corrected 

rake face which is generated, adjoining the main 

cutting edge, with the point thinning preferably has an 

extent in the drill longitudinal direction which is 

20 approximately double the feed value per rotation of the 

cutting edge for which the drill is provided.  

In a preferred refinement, for uniform chip removal, 

the rake face tapers to a secondary cutting edge. Here, 

25 the rake face has, in the tapering region to the 

secondary cutting edge, a rake face width in the range 

from approximately 0.10 to 0.70 mm for drill diameters 

of approximately 3-30 mm.  

30 On account of the cutting edge which runs in an 

entirely planar fashion, the drill has no forward tip 

which assumes a centring function. According to one 

expedient refinement, it is therefore provided that, 

for suitable guidance of the drill, a double bevel is 

35 provided at the bore periphery. For this purpose, guide 

bevels are formed at both edge sides of a web which 

runs between the flutes. Here, the guide bevels 

determine the drill outer periphery.
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Likewise for the purpose of suitable guidance of the 

drill, it is provided that the respective main cutting 

edge merges via a rounded and preferably chamfered 

corner cutting edge into a respective secondary cutting 

5 edge which runs along the flute. By means of said 

chamfered or rounded design of the corner cutting edge, 

self-centring of the drill occurs in particular during 

spot drilling processes. In order to keep the 

associated rounding or chamfering of the hole base of 

10 the bored hole as slight as possible, the height of the 

rounding or chamfer parallel to the drill longitudinal 

axis is approximately 0.15 to 0.80 mm for a drill 

diameter of 3-30 mm.  

15 It is also expediently provided that a corner cutting 

edge flank adjoins the corner cutting edge for reliable 

chip removal. The flank can be composed here of two 

partial flanks or one curved flank.  

20 An exemplary embodiment of the invention is explained 

in more detail below on the basis of the figures, in 

which: 

Figure lA shows a drill in a side view, 

25 Figure lB shows a blind hole, which is produced by 

means of the drill, in a workpiece, 

Figure 2A shows the drill face end in a front 

view, 

Figure 2B is an enlarged illustration of the 

30 region in Figure 2A which is denoted by 

an ellipse, 

Figure 3A shows a side view of the drill face end 

with face end gap, 

Figure 3B shows a section view of the main cutting 

35 edge as per the section III-III in 

Figure 3A, 

Figure 4 is a perspective illustration of the 

drill face end with face end gap,
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Figure 5 is a further side illustration of the 

drill face end with corner cutting edge, 

Figures 6A, 6B are section illustrations for different 

embodiments in the region of the corner 

5 cutting edge as per the section view VI

VI in Figure 5, 

Figure 7 shows a plan view of the corner cutting 

edge as per Figure 5 with a corner 

radius.  

10 

In the figures, equivalent features are provided with 

the same reference symbols.  

The drill 2, which is embodied as twist drill, as per 

15 Figure 1A comprises a shank 4, a body 8 which adjoins 

said shank 4 along a longitudinal axis 6 of the drill 

and which has, at its front end, a drill face end 10.  

Formed in the body 8 are chip chambers or flutes 12 

which run in a coiled fashion and between which is 

20 formed in each case one web 14. The flutes 12 are 

aligned with respect to the longitudinal axis 6 at a 

twist angle Go. The drill has a drill diameter d which 

decreases slightly in the direction of the shank 4.  

25 As can be directly gathered from Figure lA, the drill 

face end 10 is of completely planar design and spans a 

plane perpendicular to the longitudinal axis 6. With a 

drill 2 of said type, it is possible to form, in a 

workpiece 16, a blind hole 18 with a completely planar 

30 hole base, as can be seen from Figure 1B.  

With the completely planar design of the drill face end 

10, simple spot drilling even of curved surfaces is 

also made possible, since on account of the lack of the 

35 conical drill tip which is usually provided in a 

conventional twist drill, no sliding on the curved 

surface takes place.
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With the completely planar design in the cutting region 

of the drill face end 10, and on account of the 

otherwise conventional conical drill tip being 

dispensed with, there are particular demands on the 

5 self-centring and guidance of the drill 2 and on 

reliable chip removal, in particular of the so-called 

centre chip. In order to obtain good guidance of the 

drill and to ensure reliable chip removal, the drill 2 

has a plurality of features which, in particular in 

10 their combinative interaction, permit reliable drilling 

with good drilling results.  

As can be seen in particular from Figures 2A and 2B, 

the drill 2 has, at its drill face end 10, two main 

15 cutting edges 20 which merge into one another via a 

residual transverse cutting edge 22. The main cutting 

edges 20 and the residual transverse cutting edge 22 

form a common cutting edge which runs entirely in the 

plane perpendicular to the longitudinal axis 6. The 

20 main cutting edges 20 are of rectilinear design here 

and lie - with the exception of a small offset caused 

by the residual transverse cutting edge 22 

substantially on a line. Only an extremely small 

material thickness is provided in the transition 

25 region, formed by the residual cutting edge 22, between 

the two main cutting edges 20. In the drill centre 24, 

the drill face end 10 has a core diameter k, which is 

illustrated here so as to be circular and which is kept 

very small in comparison with the conventional core 

30 diameters in twist drills.  

The main cutting edges 20 are adjoined in each case by 

a flank which is formed in two parts and which is 

formed from a first flank 26 and a second flank 28.  

35 Here, the first flank 26 is assigned a first flank 

angle al and the second flank 28 is assigned a second 

flank angle a2, as can be seen in particular from the 

section illustration as per Figure 3B. The first flank 

26 has a width which increases from the drill centre 24
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to the drill outer side. Here, the first flank 26 has a 

centre width bl in the region of the centre and an 

outer width b2 at the outer periphery.  

5 As can be seen in particular from Figure 2B, the 

respective main cutting edge 20 is spaced apart from a 

central line 30 which extends through the drill centre 

24, and the respective main cutting edge 20 is 

specifically arranged, as viewed in a cutting direction 

10 32, behind the central line 30. The cutting direction 

32 specifies the normal rotational direction of the 

drill 2.  

Said embodiment with the arrangement of the main 

15 cutting edges 20 behind the centre and the embodiment 

with the two-part flank 26,28 permits particularly good 

grinding of the desired cutting edge geometry of the 

drill 2. As a result of the arrangement of the main 

cutting edges 20 behind the centre, the risk is 

20 specifically avoided that, during the grinding process, 

the one main cutting edge 20 comes into contact with 

the other main cutting edge 20, and is therefore 

possibly ground blunt again. The embodiment of the two

part flank 26,28 also promotes the grinding process. As 

25 a result of the larger second flank angle a2, grinding 

up to the drill centre 24 would specifically only be 

possible with difficulty, since in this way in 

particular the drill centre 24 with the only small core 

diameter k would be weakened. As a result of the 

30 comparatively flat first flank angle al, the drill 2 is 

of sufficiently thick and stable design in the region 

of the main cutting edge 20. A sufficiently stable 

cutting wedge is therefore obtained. A cutting wedge of 

said type is illustrated in Figure 3B. The cutting 

35 wedge is formed here by the flanks 26,28 and a rake 

face 34 which runs on the main cutting edge 20 in the 

flute 12.
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A particular problem with drills is generally that of 

reliable chip removal, in particular of the centre 

chip, since no relative movement or only a small 

relative movement between the drill 2 and the workpiece 

5 16 takes place here. In the case of the drill 2 

described here with the planar cutting edge geometry, 

there are particular demands on the chip removal.  

In order to permit reliable chip removal, a particular 

10 point thinning 36 (cf. in particular Figures 2A, 3A) is 

provided in particular in connection with the only very 

small core diameter k in the region of the residual 

transverse cutting edge 22. In order to obtain the 

point thinning 36, a suitably-shaped grinding disc is 

15 usually inserted into the flute 12 in the region of the 

drill face end 10. In this way, the already-existing 

flute 12 or the rake angle el is "corrected" (cf.  

Figure 3B). As a result, the point thinning 36 is 

formed, which is to be understood here as a certain 

20 surface profile in that region of the flute 12 which 

adjoins the respective main cutting edge 20. The 

profile of the point thinning can be gathered in 

particular from Figures 2A, 3A, 4 and 5.  

25 The entire point thinning 36, also referred to as a 

face end gap, has here an opening angle y which is 

shown in Figure 4. Said opening angle y is selected to 

be very large and is in the region of approximately 

70'.  

30 

The point thinning 36 extends over the centre, as can 

be seen from Figure 2A. This is to be understood to 

mean that the point thinning 36 extends beyond a 

further central line 38 which is aligned perpendicular 

35 to the first central line 30 and therefore 

perpendicular to the profile of the main cutting edges 

20. As can be seen in particular from Figure 2A, the 

point thinning 36 which is assigned to the one cutting 

edge 20 extends approximately up to a height,
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corresponding to the core diameter k, at which the 

other main cutting edge 20 begins. As a result of said 

measure, a chip which is removed in the centre has a 

very large free space into which it can pass for the 

5 chip removal. The profile of the point thinning 36 in 

the region of the face end centre is formed here by a 

face end gap radius r (Figure 4) . The latter increases 

with increasing drill diameter d and is in the range 

from 0.5 to 4.2 mm for drill diameters d between 3 and 

10 30 mm.  

With respect to the longitudinal axis 6 of the drill, 

the point thinning 36 runs at a point thinning angle 6 

of approximately 30' (Figure 3A). Said point thinning 

15 angle 6 runs approximately parallel with the twist 

angle w at which the flute 12 is aligned with respect 

to the longitudinal axis 6. The point thinning angle 6 

is therefore approximately as large as the twist angle 

w. As a result, the point thinning 36 tapers in the 

20 direction of the longitudinal axis 6, that is to say 

the radial depth of the point thinning 36 decreases in 

the longitudinal direction of the drill 2. As a result 

of said measure, the chip is advantageously discharged 

into the two flutes 12.  

25 

Directly adjoining the main cutting edge 20, the point 

thinning 36 also contains and defines the rake face 34, 

as can be seen in particular from Figure 3A and Figure 

5. Said rake face 34 extends up to a corner cutting 

30 edge 42 which forms a transition between the main 

cutting edge 20 and a secondary cutting edge 44 (Figure 

3A, Figure 4, Figure 5) . The rake face 34 has a rake 

face width b3 which tapers towards the secondary 

cutting edge 44, and has a minimum rake face width b4 

35 in a central region. The rake face width b4 is 

configured here in particular for the feed for which 

the drill 2 is designed. The rake face width b4 is 

specifically preferably double or if appropriate more 

than double the feed per revolution of the drill 2. The
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rake face width b3 is in particular in the range from 

0.1 to 0.7 mm for drill diameters d of approximately 3

30 mm, and the minimum rake face width b4 should not 

fall below 0.05 to 0.25 mm for said range of the drill 

5 diameter d. When using light metal materials, for 

example aluminium, the rake face width b3 can also be 

0.  

As can be seen from Figure 5, the point thinning 36 in 

10 the region of the rake face 34 is designed such that 

that end of the rake face 34 which tapers in the 

direction of the longitudinal axis 6 impinges in the 

transition point from the corner cutting edge 42 into 

the secondary cutting edge 44. A harmonic and uniform 

15 transition is obtained in this way.  

The rake face 34 is arranged at a rake angle el with 

respect to a plane which runs parallel to the 

longitudinal axis 6, as can be seen in particular from 

20 Figure 3B. The rake angle el is set, as a function of 

the material to be drilled, to an angle between -8 to 

+10'. Here, Figure 3B shows a positive rake angle cl, 

so that a cutting wedge which tapers to a point is 

formed overall, that is to say the angle between the 

25 plane perpendicular to the drill longitudinal axis 6 

and the rake face 34 is less than 90'. A negative rake 

angle means a cutting wedge which widens obtusely, with 

an angle greater than 90'. The rake face width b3, in 

the case of negative alignment, lies slightly below the 

30 values specified above.  

In the drill 2 with the planar cutting geometry, some 

preferred measures are also provided with which very 

good guidance of the drill 2 is obtained in particular 

35 in their combination. Here, it is provided firstly that 

the drill 2 is designed to have two bevels. This is to 

be understood to mean that in each case one guide bevel 

46 is provided at the two edge sides of the webs 14, as 

can be seen in particular from Figure 2A. By means of
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the guide bevels 46, the drill 2 is guided centrally in 

the bore hole. Here, the guide bevels 46 form a web

like elevation at the drill periphery with respect to 

the rest of the outer face of the webs 14. The guide 

5 bevels 46 therefore define the drill outer periphery.  

As can also be seen from Figure 2A, the point thinning 

36 ends at a distance in front of the rear guide bevel 

46, that is to say the guide bevel 46 which faces away 

10 from the main cutting edge 20, on the respective web 

14. This ensures that said bevel 46 is not damaged 

during the grinding of the point thinning 36.  

In addition, a suitable geometry of the corner cutting 

15 edges 42 is provided for good guidance. Said corner 

cutting edges 42 are specifically of chamfered design, 

as can be seen from Figure 5, or of rounded design, as 

can be seen from the enlarged illustration as per 

.Figure 7. A certain self-centring action of the drill 

20 is provided by the chamfering or rounding. At the same 

time, the edge geometry of the blind hole 18 in the 

region of the hole base is set in this way. Depending 

on the desired edge geometry, it is possible here to 

provide different shapes.  

25 

With regard to the desired aim of as planar a hole base 

as possible, the height h of said rounding or chamfer 

is however only approximately 0.15 - 0.80 mm for drill 

diameters d of 3 - 30 mm (cf. Figure 5).  

30 

In order to ensure suitable chip removal in the region 

of the corner cutting edge 42, corner cutting edge 

flanks 48 are provided at the corner cutting edges 42, 

as can be seen from Figures 6A and 6B. According to 

35 Figure 6A, the corner cutting edge flank 48 is formed 

from two partial flanks 47, 49, similarly to the first 

and the second flanks 26, 28 which adjoin the 

respective main cutting edge 20. According to Figure
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6B, the flank 48 is formed to be rounded as a relief 

produced by grinding.  

The first partial flank 47 which adjoins the corner 

5 cutting edge 42 is arranged at a first partial flank 

angle a3 and the second partial flank 49, which adjoins 

said flank 47, is arranged at a second, larger partial 

flank angle a4. Here, the first partial flank angle a3 

is preferably in the range between 4' and 12' as a 

10 function of the material which is to be cut.  

In the second variant illustrated in Figure 6B, the 

flank 48 is aligned at a flank angle a5 which is in 

turn in the range from 3' to 10' as a function of the 

15 material which is to be cut and in particular also as a 

function of the drill diameter d.  

As can be seen in particular from Figure 6B, the rake 

face 34 extends in the direction of the respective 

20 flutes 12. Here, the width of the rake face is in a 

range from 0.05 to 0.30 mm, as a function of the 

material which is to be cut. The rake face 34 is 

arranged in the region of the corner cutting edge 42 at 

a corner cutting edge angle E2 (cf. Figure 6A) which, 

25 depending on the material which is to be cut, is in the 

range from -8' to +8'.  

For cooling of the drill 2, said drill 2 has coolant 

bores 50 formed in the body 8, as can be seen in 

30 particular from Figure 2A. In order to ensure correct 

chip removal, it is also provided that the chip chamber 

formed by the flutes 12 has a chip removal cross 

section which increases towards the shank 4. That is to 

say the cross section, formed perpendicular to the 

35 longitudinal axis 6, of the respective flute 12 

increases in the direction of the shank. This is 

obtained either by means of a so-called core narrowing 

and/or by means of a so-called chip chamber opening.
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The flat drill described here is characterized by very 

good drilling properties and thereby offers a 

particularly high-performance machining tool for 

different demands. Here, emphasis is to be given in 

5 particular to the suitability for generating planar 

blind holes, for the production of burr-free through 

bores, the possibility of starting drilling even on 

curved surfaces and the good centring capacity. Said 

properties are obtained by means of the special 

10 geometric design of the flat drill. In addition to the 

design and the arrangement of the main cutting edges 

20, in particular the specific geometry of the point 

thinning 36, of the double guide bevels 46, of the 

corner cutting edges 42 and of the rake face 34 are of 

15 significance.
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Patent Claims 

1. Drill (2), in particular twist drill, having a 

body (8) which has flutes (12) and having a drill 

5 face side (10) which has two main cutting edges 

(20) which merge into one another and form one 

continuous cutting edge which runs in a plane 

perpendicular to the drill longitudinal axis (6), 

characterized 

10 in that the main cutting edges (20) are arranged, 

in relation to a cutting direction (32), behind a 

central line (30) which is situated in a plane 

perpendicular to the drill longitudinal axis (6) 

and runs through the drill centre (24) and in the 

15 direction of the main cutting edges (20).  

2. Drill (2) according to Claim 1, 

characterized 

in that the main cutting edges (20) run 

20 rectilinearly.  

3. Drill (2) according to Claim 1 or 2, 

characterized 

in that the two main cutting edges (20) are 

25 connected to one another in a face end centre of 

the drill face end (10) by means of a residual 

transverse cutting edge (22), such that the main 

cutting edges (20) are offset relative to one 

another in the plane perpendicular to the drill 

30 longitudinal axis (6).  

4. Drill (2) according to Claim 3, 

characterized 

in that the face end centre has a core diameter 

35 (k) which increases approximately linearly with 

the drill diameter (d), and is in the range from 

0.05 to 0.35 mm for drill diameters (d) of 

approximately 3 to 30 mm.
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5. Drill (2) according to one of the preceding 

claims, 

characterized 

5 in that the main cutting edge (20) is connected 

via the face end centre to a flank (28) along a 

circular line with a face end gap radius (r), with 

the face end gap radius (r) increasing in 

particular from approximately 0.5 to 4.2 mm for 

10 drill diameters (d) of 3 to 30 mm.  

6. Drill (2) according to one of the preceding 

claims, 

characterized 

15 in that the respective main cutting edge (20) is 

adjoined by a first flank (26) having a first 

flank angle (al) and, adjoining the latter, by a 

second flank (28) having a second flank angle (a2) 

which is greater then the first flank angle (al).  

20 

7. Drill (2) according to Claim 6, 

characterized 

in that the first flank angle (al) is in the range 

from 4 to 10', in particular is approximately 6', 

25 and the second flank angle (a2) is in the range 

from 8 to 20', in particular is approximately 12'.  

8. Drill (2) according to Claim 6 or 7, 

characterized 

30 in that the width of the first flank (26) 

increases from a centre width (bl) in the region 

of the drill centre (24) to an outer width (b2) at 

the drill periphery.  

35 9. Drill (2) according to Claim 8, 

characterized 

in that the width of the first flank (26) 

increases overall with increasing drill diameter 

(d), and in that, for drill diameters (d) of
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approximately 3 to 30 mm, the centre width (b1) is 

between approximately 0.03 and 0.4 mm, and the 

outer width (b2) is between approximately 0.15 and 

0.9 mm.  

5 

10. Drill (2) according to one of the preceding 

claims, 

characterized 

in that the respective flute (12) has, at the 

10 drill face end (10) , a point thinning (36) which 

extends beyond a further centre line (38) which is 

aligned perpendicular to the main cutting edges 

(20).  

15 11. Drill (2) according to Claim 10, 

characterized 

in that the point thinning (36) encloses a point 

thinning angle (5) with the drill longitudinal 

axis (6) of from approximately 20 to 40'.  

20 

12. Drill (2) according to one of the preceding 

claims, 

characterized 

in that the respective flute (12) forms, at the 

25 drill face end (10) , a point thinning (36) which 

has an opening angle (y) - as viewed in a plane 

perpendicular to the drill longitudinal axis - of 

approximately 70'.  

30 13. Drill (2) according to one of the preceding 

claims, 

characterized 

in that the respective main cutting edge (20) is 

adjoined in the direction of the respective flute 

35 (12) by a rake face (34) which has a rake angle 

(c) with respect to the main cutting edge (20) of 

-8 to +10'.  

14. Drill (2) according to Claim 13,
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characterized 

in that the rake face (34) tapers to a secondary 

cutting edge (44), and has a rake face width (b3) 

in the range from approximately 0.10 to 0.70 mm 

5 for drill diameters (d) of approximately 3-30 mm.  

15. Drill (2) according to one of the preceding 

claims, 

characterized 

10 in that the body (8) forms in each case one web 

(14) between the flutes (12), which web (14) has, 

at its two rim sides to the flutes (12), in each 

case one guide bevel (46).  

15 16. Drill (2) according to one of the preceding 

claims, 

characterized 

in that the respective main cutting edge (20) 

merges via a rounded or chamfered corner cutting 

20 edge (42) into a respective secondary cutting edge 

(44) which runs along the flute (12).  

17. Drill (2) according to Claim 16, 

characterized 

25 in that the height (h) of the rounding or chamfer 
- as viewed in the direction of the drill 

longitudinal axis (6) - is approximately 0.15 to 

0.80 for drill diameters (d) of approximately 3 to 

30 mm.  

30 

18. Drill (2) according to Claim 16 or 17, 

characterized 

in that a corner cutting edge flank (48) adjoins 

the corner cutting edge (42).
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