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(57) Abstract

A milling culting insert (1) including a substantially prismatic body
portion (2) having an upper surface (3), a lower surface (4) and at least two
pairs of adjacent side surfaces (5, 7., 8, 9); a pair of spaced apart co-planar
abutment surfaces (5A, SB, 7A, 7B) formed along a first side of a first of
the pairs of side surfaces and at least one planar abutment surface (8A, 8B)
formed along a second side of the first pair of side surfaces; and a cutting
comer (10A, 10B) defined between the side surfaces of a second pair of
side surfaces and including a front cutting edge (17) protruding cutwardly
with respect to a first side (S, 7) of the other pair of side surfaces opposite
the first side of the first pair of side surfaces, the front cutting edge being
parallel to the spaced apart co-planar abutment surfaces.




FI ELD OF THE | NVENTI ON The present invention relates to
m i i i s and-.ge. alling-toolholder for use therewith

for performng end face mlling operations. 5 BACKGROUND OF THE
| NVENTI ON A light netal workpiece is typically provided in
a near net SQaRenesys - Which preferably requires a single m pippl

dept h-of -cut chip renoving cum finishing operation to arrlve ag its
desired highly snooth final net shape. 10 For the purpose of machining a
wor kpi ece to a highly smooth finish, a mlling cutter requires mnina
runout in general and minimal axial runoQt in particular attained by
Its cutting inserts being nounted such that their operative front
cutting edges lie on a single plane, nanely, the workpiece's face

pl ane. 15 A mlling cutting insert of parallelipipedal shape as
described in the Applicant's US Patent 5,207,538 to Satran can be

di sposed in one of two

MILLING CUTTING INSERT AND
MILLING TOOLHOLDER THEREFOR

FIELD OF THE INVENTION
The present invention relates to milling cutting inserts and a
milling toolholder for use therewith for performing end face milling

operations.

BACKGROUND OF THE INVENTION
A light metal workpiece is typically'provided in a near net shape
which preferably requires a single minimal depth—of-cut chip removing cum
finishing operation to arrive at its desired highly smooth final net shape.
10 For the purpose of machining a workpiece to a highly smooth finish, a
milling cutter requires minimal runout in general and minimal axial runout
in particular attained by its cutting inserts being mounted such that their
operative front cutting edges lic on a single plane, namely, the workpiece's
face plane.
15 A milling cutting insert of parallelipipedal shape as described in
the Applicant's US Patent 5,207,538 to Satran can be disposed in one of two
dispositions in both of which it is axially inclined so as to provide suitable

axial rake and relief angles. In a first disposition, the insert is respectively



di spositions in both of which it is axially inclined so as to provide

suitabl e axial rake and relief angles. In a first disposition, the
insert is respectively WO 97/ 10915
PCT/ 1 L96/ 00111 -2-

axially and WA7AMIG supported by a single support surface ®eimssmospaced
apart support surfaces provided by the side walls of an insert receiving
pocket such that a long main cutting edge serves as. a side cutting edge and
a dedicated front cutting edge of a pret2udi ng nose-like cutting corner
serves 5 as a wiper to wipe a face plane of a workpiece. In a second
di sposition, the

axially and radially supported by a single support surface and two spaced

apart support surfaces provided by the side walls of an insert receiving
pocket such that a long main cutting edge serves as a side cutting edge and

a dedicated front cutting edge of a protruding nose-like cutting corner serves

W

as a wiper to wipe a face plane of a workpiece. In a second disposition, the
insert is respectively axially and radially supported by two spaced apart
support surfaces and a single support surface provided by the side walls of
an insert receiving pocket such that an extension of its long main cutting
edge is angularly disposed to serve as a wiper to wipe a face plane of a
10  workpiece. In both modes, due to the tolerances in its insert receiving
pockets, the milling cutter is unable to wipe a face plane to a highly smooth
finish and consequently such a finish is typically achieved by a subsequent
grinding operation.
As described in US Patent 2,805,469, it is known to provide
15  axially inclined insert receiving pockets in a two-piece milling toolholder
constituted by a main body on which an annular flange ring is adapted to be
nested on from the rear such that the main body provides the pockets’ base
support surfaces and radial support surfaces for respectively taking up
tangential thrust and radial thrust and the annular flange ring provides the
20  pockets' axial support surfaces for taking up axial thrust. Notwithstanding
the detrimental affect on axial runout due to the axial inclination of the base
support surface, the annular flange ring requires radially extending notches
such that inserts are not axially supported on along their upper side edges
which further increases axial runout.
25
SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention, there

is provided a milling cutting insert comprising:



insert is respectively axially and radially supported by tw spaced apart
suppart surfaces and a single supportsurface provided by the side walls of
an insert receiving pocket such that an extension of its long main cutting
edge is angularly disposed to serve as a wiper to wipe a face plane of a 10

wor kpi ece. lyolgpfgesodes, due to the tolerances in its insepérfi®6adiyi NY

pockets, the mlling cutter is unable to wipe a face plane to a highty
snoot h - finish and consequently such a finish is typically achieved by
a subsequent grinding operation. _3_ As described in US
Pat ent 2,805,469, it is known to provide 15 axially inclined insert

recei ving pockets in a two-piece mlling tool hol der constituted by a

mai n body on which an

fromthe rear such tha e lir%l*ﬁ?’@g@?ﬁ%?gd\,*?g@%ﬁgl&%e@ergggc&‘iﬁed on

support surf ackeverrsirfaceliant as lga80tvwo Piiré of adjatan sidesquefacesiel y taki ng up
tangential thrust and radial thrust and the annular flange rin rovi des

the 20 pockets' axi a# Paifigpspaced apars cesplanzr abament supfacss formed along.

axi al il i nat F st de o 05 or Sid Bupfht Ak sHaG e fUeS ond iad? . o
ring requirses a@dthient $uffits Fomdl ARINENE Second sideUSH sdid ofirst Pafy &F sile€ Not

axially supported on along their uppér side edges whi'ch further
i ncreases axi asurfapgsyand 25 SUMVARY OF THE | NVENTI ON

a cutting comer defined between the side surfaces of a second
pair of side surfaces and including a front cutting edge protruding outwardly
with respect to a first side of the other pair of side surfaces opposite said

10  first side of said first pair of side surfaces, said front cutting edge being
parallel to said spaced apart co—planar abutment surfaces.

In a preferred embodiment of the present invention, the insert is
rectangularly shaped in a top view and is provided with two diagonally
opposite indexable cutting corners. As such, each cutting corner further

15 includes a side cutting edge transversely directed to its front cutting edge
whilst each long side surface is formed with a pair of spaced apart co-planar
abutment surfaces and each short side surface is formed with a single planar
abutment surface.

One of the spaced apart abutment surfaces along a long side

20  surface is preferably located opposite the front cutting edge of its opposing
long side surface whilst the other abutment surface is adjacent the cutting
corner along the same long side surface so as t0 be remote as possible from
the former abutment surface. In addition, the abutment surface along a short
side surface is preferably located opposite the side cutting edge of its

25 opposing short side surface.

The co-planar abutment surfaces along the long side surfaces and
the planar abutment surfaces along the short side surfaces are preferably

disposed so as to be perpendicular to the lower surface so as to provide two



In accordance with a first aspect of the present invention, there
provided a mlling cutting insert conprising: WO 97/ 10915
PCT/ 1 L96/ 00111 - 3-
a‘substantially prismatic body portion having an upper surface, a

| ower surfac¥OMIIY | east two pairs of adjacent side surf aREHILIG0111

a pair of spaced apart co-planar abutnent surfaces fornmed al ong

first side of a first of said pairs of side surfaces and at _ _
abut ment surface forned al on§y—a second side of said first pair

pl anar
of side

5

10

20

diagonally opposite square box-like constructions each of which are
dedicated for the positioning of an associated diagonally opposite cutting
corner.

In a preferred embodiment of the cutting insert, the front cutting
edge is elevated with respect to the insert's upper surface so as to provide
the required positive axial rake and relief angles for high speed finishing
operations on light metal workpieces without the need for axial inclination
of the insert.

In accordance with a second aspect of the present invention, a
milling cutter having an axis of rotation and comprising a milling toolholder
for use with one or more cutting inserts each having a front cutting edge for
acting as a wiper disposed on a radial plane perpendicular to the axis of
rotation, the milling toolholder being formed with one or more insert
receiving pockets each héving a planar base support surface parallel to the
axis of rotation for tangentially supporting an insert seated therein, an axial
support surface for axially supporting said insert at at least two spaced apart
contact regions defining a first imaginary line perpendicular to the axis of
rotation in a top view of the milling cutter and a radial support surface for
radially supporting said insert at a single contact region defining a second
imaginary line perpendicular to said first imaginary line in said top view of
the milling cutter.

Thus, in accordance with the teachings of the present invention,
the minimal axial runout required for machining a face plane to a highly
smooth finish is attained by the mounting of a cutting insert without an axial
inclination, the cutting insert being axially supported by a pair of Spaced
apart contact regions and radially supported by a single contact region. For
the purpose of minimal axial runout of the milling cutter, the pair of axially

supporting contact regions is at the expense of only a single radially

| east one

a



surfaces; and a cutting corner defined between the side

sucfaces of a second- pait—ofsid :
cutting edge protrudi ng outwardly with respect to a first side of the
ot her pair of side surfaces opposite said 10 first side of said first
pair of side ﬁ,Br,f"?&%, said front cutting edge being PpéEPirlsEborif Sai d
spaced apart co-planar abutnent surfaces. In a preferred
enbodi ment of the present invention, the insert is rectangul arly
shaped in a top view and is provided w {hstwo diagonally opposite

I ndexabl e cutting corners. As such, each cutting corner further 15
I ncl udes a side cutting edge transversely directed to its front cutting

edge whi | i face |8 f | | aced
apart co-pl anars%p&%ﬁggbﬁ@%eﬁg%&ﬁ%%@g’ ?r% ae%&aﬁlwggﬁg%@gg?i S
formed with a segighds Siffieient to bear thdrldtRily Simall 28dial thrust generated by the One of
t he spaced apart abutnment surfaces along a | ong side 20 surface is

pref erabl y | ocanidling ppegicar nehshape svarkpiece.i ng edge of its opposing

| ong- side surface whil gt the, other. abutnment surface.i,s adjacent the cutting
corner along the sane ngsg}arecegvdpg ROgke, 535@1?8 5@‘?‘@,‘}83@%2%@3{% e from
the former gbu hb?i’?lﬁﬁ?-as' Breaghdi édrfé%poﬁdiﬁ%%ﬂﬁm%rﬁwsféﬁﬂn%ﬁm a

short side surfaace is preferably |ocated opposite the side cutting
edge of its 25 whichprsdesignsddotbesjunitapositibnerbthereagainst such that eacliiof the- pl anar

abutment surf acc%?mac{ %‘gqortlshles cllgfﬂ%dséyg es%(]; %fa%%r %Q&aces bearing against one

another. In addition, an insert receiving pocket's axial and radial support

surfaces are preferably perpendicular to their associated base support surface.
10 In accordance with a third aspect of the present invention, there
is provided a milling toolholder having an axis of rotation and comprising
a main component member and a substantially annular flange ring for
nesting on said main component member from the rear so as to form a
plurality of insert receiving pockets each defined by a base support surface,
15 radial support surface and an axial support surface characterized in that said
annuiar flange ring includes a highly smooth lower surface perpendicular to

the axis of rotation for providing said plurality of axial support surfaces.
Such a construction is preferable over a single body milling
toolholder by virtue of the support surfaces being more readily workable to
20 tight tolerances without the impediment of having to work within a confined

space as the case of the latter construction.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention and to show

how the same can be carried out in practice, by way of non-limiting

[x%)
L¥/]

examples only, reference will now be made to the accompanying drawings,

in which:



t he pl anar abutnent surfaces along the short side surfaces are preferably
di spgsed so as to be perpendicular to the | ower surface so as to provide

t wo WD 97/ 10915
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di agonal | y OYP8u109t square box-like constructions each of ViGTAL96#0211

dedi cated for the positioning of an associ ated di agonally opposite cutting

cor ner. In 'a preferred enbodi nent of the cutting insert,
the front cutting 5 edge is el evat ed @it h respect to the insert's upper
surface so as to provide the required positive axial rake and reli ef

angl es for high speed finishing
Fig. 1 is an isometric view of a rectangular shaped milling cutting

insert in accordance with a preferred embodiment of the present invention;
Figs. 2-4 are respectively top, front and side views of the cutting insert
of Figure 1;

Fig. 5 is an isometric close-up view of a cutting corner of the cutting

w

insert of Figure 1;

Figs. 6-9 are partial cross—sectional views respectively taken along the
lines VI-V], VII-VI], VIII-VIII and IX-IX in Figure 2;

Fig. 10 is a front view of a second embodiment of a cutting insert

10  having a fromnt cutting edge inclined relative to its lower surface;

Fig. 11 is a top view of a square shaped cutting insert in accordance
with the teachings of the present invention;

Fig. 12 is a top view of an octagonal shaped cutting insert in
accordance with the teachings of the present invention;

15 Figs. 13-15 are respectively schematic top, side and front views of the
cutting insert of Figure 1 seated in an ihscrt receiving pocket of a right hand
milling toolholder in accordance with the teachings of the present invention;

Fig. 16 is a top view of an insert receiving pocket having a pair of
spaced apart axial support surfaces for providing axial support to a cutting

20  insert;

Fig. 17 is an isometric view of a single body milling cutter with
cutting inserts of Figure 1;
Fig. 18 is an isometric view of a two—piece milling cutter with cutting

inserts of Figure 1;

5

Fig. 19 is a cut-away longitudinal cross sectional view taken along line
XIX~-XIX shown in Figure 18; .
Fig. 20 is a close-up top view of an insert receiving pocket of the

milling cutter of Figure 18;



operations on |ight metal workpieces without the need for axial inclination
of—theinsert- - A—accordanee—w-t-h—a—second—aspect of the
present invention, a 10 mlling cutter having an axis of rotation and
conprising a mlling tool hol der for use with one or nore cutting

i nserts eachyydhesasa front cutting edge for acting apcia¥enBin

di sposed on a radial plane perpendicular to the axis of rotation, the
mlling tool hol der being formed with one or nore insert recei ving
pockets each having a planar base supparty surface parallel to the 15 axi s
of rotation for tangentially supporting an insert seated therein, an axi al
support surface for axially supporting said insert at at |east two spaced

(o the axis of - Fig 2 Eedt i) BBsf s BT IR diong, B i R3OS G,

radial support XXIréheea irOFigure 20 illsstatihg \the wives in'@hichi £ IddkSfY bcrél 2
single contact region defining a second 20 I magi nary |ine perpendi cul ar

to said first forogtaiging a cutting dnserti in anoimsest aeceiming pockettisisecureéd;i ng cutter.
Thus, in accordanc Li,N the teachings of the.present inventio t he
m ni mal axi al _runoﬁ{g\f\?édﬂf’lcgﬁ'w&y ‘i{gq%rﬁeﬁ{“ﬁf&?gl‘{)%%i‘cme 'ﬁﬁaﬁcﬁpﬁﬂry
smoot h finissh kX1RishewR9f Fidure® iMRsw4th tthfa{)nexleaggtfgi Fgﬁﬂyﬂ&@%%ﬂ%&ﬂ ut an

axi al 25 inclination, the cutting Inser portedf by a
pair of spacedthe millinggatter; @andt act regions and radially supported by a
singl e contact regLon. fo.r t he l,ouricgﬁ)dse of _m ni mal alxial rupout of the
miling cutter, th lgpag Jgfaa%tay\py ongitudinal cross sectional view of an

alternative two-piece milling cutter with cutting inserts of Figure 1.

10 DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1-4 show a milling cutting insert, generally designated
1, having a substantially prismatic body 2 of a substantially rectangular basic
shape in a top view and having an upper surface 3, a lower surface 4, long
side surfaces 5 and 7 and short side surfaces 8 and 9. The long side surface

15 5 and the short side surface 9 meet at a cutting cormer 10A whilst the long
side surface 7 and the short side surface 8 meet at a cutting corner 10B
diagonally opposite to the cutting corner 10A. As will be described in
greater detail hereinbelow, the cutting insert 1 is provided with square box-
like constructions 12A and 12B respectively diagonally opposite the cutting

20 comers 10A and 10B for the accurate positioning of the cutting insert 1
relative to a2 milling toolholder's axis of rotation.

The cutting insert 1 has an axis of symmetry 13 about which it
displays half-turn symmetry and, therefore, the details of its construction are
described hereinbelow with reference to the cutting corner 10A and the box—

25  like construction 12A, it being understood that the details equally apply to
the cutting comer 10B and the box-like construction 12B. For retaining the
cutting insert 1 to a milling tootholder, the insert body 2 is preferably

provided with a cylindrical fixation hole 11 disposed such that its axis is



supporting contact regions is at the eXpense of only a single radially

WO 97/ 10915 .
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supporting contact region, however, such a single radially supporting
~ cont act WeaYI9rs i s sufficient to bear the relatively sneCTILIGON1EI

thrust generated by the mlling of a near net shape workpi ece.

- An insert receiving pocket's axial and radial support surfaces are 5
preferably planar as are the correspondirm$-support surfaces of an insert
whi ch are designed to be juxtapositioned thereagainst such that each of the

coincident with the axis of symmetry 13 and having a countersink 14
preferably shaped as a part of a torus or a cone to receive a countersunk
head screw or any other fixing element, such as a pinlock.

The cutting corner 10A has a compound chip cutting rake surface

W

15 which, on the one hand, merges with the upper surface 3 and, on the
other hand, intersects with a wraparound relief flank 16 so as to form a front
cutting edge 17 and a side cutting edge 19 transversely disposed thereto via
a corner cutting edge 20. The wraparound relief flank 16 is constituted by
planes which merge with adjacent portions of the side surfaces 5 and 9
10  meeting at the cutting comer 10A whilst the compound chip cutting rake
surface 15 is constituted by blended surfaces containing planar portions.
As best seen in Figure 2, the box-like construction 12A is
constituted by a pair of spaced apart co—planar abutment surfaces 7A and 7B
buttressed from below by chamfered portions 7AA and 7BB (not shown)
15 along the long side surface 7 and a planar abutment surface 8A similarly
buttressed by a chamfered portion 8AA (not shown) along the short side
surface 8. The abutment surfaces 7A, 7B and 8A are disposed so as to be
perpendicular to the lower surface 4 such that the abutment surface 8A is
also perpendicular to its associated abutment surfaces 7A and 7B. As
20 shown, the abutment surface 7B is located opposite the front cutting edge
17 and the abutment surface 7A is located adjacent the cutting corner 10B
so as to be remote as possible from the abutment surface 7B whilst the
abutment surface 8A is located opposite the side cutting edge 19.

As also best seen in Figure 2, the front cutting edge 17 protrudes

gv
W

relative to the side surface 5 and is paralle] to the co—planar abutment
surfaces 7A and 7B for the purpose of its accurate placement in a face plane
of a workpiece. In addition, as best seen in Figures 3 and 4, the front

cutting edge 17 is also elevated relative to the upper surface 3 and parallel



cont act reg| ons is defi ned by the two pI anar surfaces beari ng aga| nst one
ane = , , ke ‘ : >
surfaces are preferably perpend| cular to the|r associ at ed base support

surface. 10 In accordance with a third aspect of the present
invention, tQRS&mesrs S provided a mlling tool hol der havy&g.gmﬁlls of
rotation and conpri si ng a mai n conponent nenber and a substantrally
annul ar flange ring for nesting on said main conponent nenber from
the rear so as to forma plurality @fL insert receiving pockets each
defined by a base support surface, 15 radial support surface and an axi al
support surface characterized in that sai d annul ar flange ring

| ud hi f
otation for prodaTRResirEia  TueGE BUHERIE GHUAL el 19, ap gl ° ©

Such a const ruseémin Figue <, 4t piotrdey eélative u@mtee;iaecéurfa&d Diwhilst as best
t ool hol der by vi rtue of the support surfaces bei n&Pm)re readily workable to

Q-

U

20 tight tol ePeRTcisFigure,dtheiside cytfingicdges d9 slopesjowayds thelower surfacen a
conf.i ned 4space as the case of the latter construction. BRI EF
DESCRI PTI ON OF THE DRAW NGS For a better understandi ng of
the present5invention AsGeéibFips. 2%nd 3)QHe foat edfing CdBe N9 Merges Ffpout i n
practice, by way of non-limting exarrpl es only, refereng now be

made to the actistopredengf thelang gtsie surface 5 via an inner cutting edge 21 provxded
so as to enable the cutting insert 1 to be plungable into a workpiece up to

a depth slightly less than the protrusion of the front cutting edge 17 relative
to the long side surface 5. The front cutting edge 17 can be provided with
10 a narrow ground land 22 (see Figures 5 and 6) co-extensive therewith for
improving surface finishing whilst it can be strengthened by the provision
of a rake land 23 having a substantially equal width therealong. A further
advantage of the provision of the box-like construction 12A is that it
facilitates the accurate grinding of the front cutting edge 17 and the narrow

15  ground land 22, thereby improving their intended operation.
As best seen in Figures 6-9, the rake surface components of the
rake surface 15 associated with the front, side and comer cutting edges 17,
19 and 20 are concave imparting, as shown in Figure 6, suitable axial rake
surface and relief flank surface angles @, and @, and, as shown in Figures
20 8 and 9, suitable radial rake surface angles a,, a; and radial relief flank
surface angles a, and @, adapted for the material to be worked. In
particular, the protruding nature of the cutting comer 10A facilitates the
provision of highly positive axial and radial rake and relief angles required
 for working soft materials such as aluminum. In addition, Figures 8 and 9
25  show that the cutting corner 10A is prepared such that it has a substantially

invariant wedge angle © along its side cutting edge 19.

Finally, as best seen in Figure '.i, the corner cutting edge 20 is

preferably partly chamfered instead of being formed as a more usual nose



i n which: WD 97/ 10915
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- Fig. 1 is an isonmetric view of a rectangular shaped mlling cutting

t insert in accordance with a preferred enbodi nent of the present invention;
. Figs. 2-4 aravoeupmdtiively top, front and side views of the RANVILIMYIIINnsert

- of Figure 1; 5 Fig. 5is an isonetric close-up view of a cutting
- corner of the cutting i nsert of Figure 1; Figs. 6-9 are
- partial cross-sectional views respectivell) +aken al ong the | i nes

V-V, VIEE-VIEL, VITT-VIT] and I X-1 X in Figure 2;

radius so as to present an entrance angle € of 60°, thereby preventing

burring of a margin of a workpiece during a gradual leaving out therefrom.

During finishing operations on 2 near net shape workpiece, the chamfered

corner cutting edge 20 acts, in effect, as the side cutting edge of the cutting
5 insert.

Turning now briefly to Figure 10-12, Figure 10 shows that a
cutting insert 1A can also be formed with its front cutting edge 17A inclined
towards its lower surface 4 whilst Figures 11 and 12 respectively show
equilateral inserts in a top view in the form of a square shaped cutting insert

10 24 having up to four cutting corners each supported by a corresponding
box-like construction and an octagon shaped cutting insert 25 having up to
eight cutting comers each supported by a corresponding box-like
construction.

For the purpose of illustrating the mounting of a milling cutting

15 insert 1 in an insert receiving pocket 27 adapted therefor of a milling
toolholder 100 having an axis of rotation A, reference is now made to
Figures 13-15 which show the use of its box-like construction 12A to
position an operative cutting corner 10A having its front cutting edge 17
disposed on a radius R forming part of a radial plane P perpendicular to the

20  axis of rotation A. As such, the insert receiving pocket 27 presents a planar
base support surface 27A disposed parallel to the axis of rotation A and
against which the lower surface 4 is adapted to bear for taking up tangential
thrust. In addition, the insert receiving pocket 27 presents a radially
deployed, planar axial support surface 27B which is perpendicular to both

25  the axis of rotation A and the base support surface 27A and against which
the pair of abutment surfaces 7A and 7B are designed to bear for taking up
axial thrust at two spaced apart contact regions defining an imaginary line

L, perpendicular to the axis of rotation A (see Figure 13). And finally, the



Fi g. 10 is a front yi ew of a sec_ond_ enmbodi nment of_a cutting insert 10

Fig. 11 is a top view of a square shaped cutting insert in accordance

W t'h the teachings of the present invention; Fig. 12 is a top
vi ew of an ocived9p@isshaped cutting insert in accor dangeriosidedaf e
teachi ngs of the present invention; 15 Figs. 13-15 are respectively
schematic top, side and front views of the cutting insert of Figure 1
- seated in an insert receiving pocket of_gjright hand mlling

 tool hol der in accordance with the teachings of the present invention;
Fig. 16 is a top view of an insert receiving pocket having a pair of

Utting 20 | ALeitRLA0Rig potttl 2ERRRY AP LRYUERE Plaodt B it g1 o

body. m I'1ing cgtifece 27Cwhich is pdralidlitd dhé Bﬁﬁroﬁotﬁfiof 1O érpendlcular to Fig.
18 is an isonetric view of a two-piece mlling cutter with ting
inserts of Fi g@#@bﬂﬁe sppport surface 274 and_sgmswmhwnmutmngsmfmm isross

Fia 20 is a cooabih B fok iine um el st ol hhreet il oo o
m11ing cuts er imbginaBulific 13 perpendicular to the imaginary line L, (see Figure 13).
Such positioning provides minimal axial runout of a milling cutter
provided with two or more cutting inserts such that their operative front
cutting edges 17, together with their associated narrow ground lands 22, can
wipe out a produced plane of a workpiece to a highly smooth finish. In.
10  addition, such a cutter's operative front cutting edges 17 protrude beyond
their associated exposed lower abutment surfaces 5A and 5B so as to ensure
that the milling cutter is axially plungable into a workpiece a sufficient
depth for machining a near net shape workpiece without abrasion of the
abutment surfaces 5A and 5B by chips formed during a milling operation.
15 At the same time, the operative side cutting edges 19 sufficiently protrude
beyond their associated exposed abutment surface 9A such that transverse
movement of the milling cutter during 2 milling operation is not restricted.
Finally, notwithstanding that the cutting inserts 1 are not inclined, the
operative cutting corners 10A present the required high positive axial and
20  radial rake and relief angles so as to be facilitate chip formation and removal
from a light material workpiece.

For accurately positioning a cutting insert so as to achieve
minimal axial runout of a milling cutter, Figure 16 shows that an insert
receiving pocket 28 can be provided with a pair of spaced apart co~planar
axial support surfaces 28A and 28B against which a single planar abutment
surface 7C along a long side surface of a milling cutting insert 1B is adapted

to bear.
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Fig. 21 is a cut-away cross sectional view taken along the Iine XXI-

XXI shown in Figure 20 illustrating the manner in which a | ocking screw
for retaini YOS i ng insert in an insert receiving pockePCT/BLISMILU ed;
Fig. 22 is a cut-away cross sectional view taken along the line XXIl- 5
XXI'l shown in Figure 19 illustrating the nmeans for dynam cally bal anci ng
the milling cutter; and Figl228 is a cut-away |ongitudinal
cross sectional view of an alternative two-piece mlling cutter with

cutting inserts of Figure 1.
Tuming now to Figure 17, a single body milling toolholder,

generally designated 100A, having a datum axis of rotation A and adapted
1o receive five cutting inserts 1, includes a conical shank portion 102 and a
cuiting head portion 103 having five seat structures 104 equiangularly
5  spaced about its circumference. Each seat structure 104 is formed with an
insert receiving pocket 106 having support surfaces 27A, 27B and 27C for
supporting a cutting insert 1 retained therein by means of a locking screw
107 and a cut-away gullet space 108 for enabling access 1o the cutting insert
1 seated therein and chip evacuation. |
10 Against the single body milling toolholder 100A, considerable
manufacturing and functional advantages are obtained for a two-piece
milling toolholder 100B shown in Figures 18 and 19 in which similar parts
are likewise numbered. To this end, its cutting head portion 103 comprises
a substantially annular main component member 110 formed integrally with
15  and constituting the leading portion of a conical shank portion 102 and a
matching substantially annular flange ring 111 for nesting on the trailing
side of the main component member 110 and attached thereto by means of
coupling screws 112 traversing through corresponding threaded bores 114
and bores 125 (see Figure 19) in the main component member 110 and the
20 flange ring 111, respectively. In such a two-piece construction, the main
component member 110 provides the base support surfaces 27A and radial
support surfaces 27C whilst the flange ring 111 provides the axial support
surfaces 27B.

As best seen in Figure 19, the main component member 110 has

o

a stepped cross sectional form with a rear cylindrical portion 116 with an
external cylindrical centering surface 117 co-axial with the axis of rotation
A and a front cylindrical portion 118 with a highly smooth and planar upper

annular surface 120 perpendicular to the axis of rotation A. The front



10 DETAI LED DESCRI PTI ON OF THE DRAW NGS - Figures 1-4 show
a— ; j i i d ~1_having a

substantially prismatic body 2 of a substantially rectangul ar basic
shape in a top view and having an upper surface 3, a |lower surface 4, |ong

side surfaceioéme@ 7 and short side surfaces 8 and 9. Theﬂmgﬁ
surface 15 5 and the short side surface 9 neet at a cutting corner 10A

whi | st the | ong side surface 7 and the short side surface 8 neet at a
cutting corner 10B di agonal | y opppfi_te to the cutting corner 10A. As
wi |l be described in greater detall hereinbelow, the cutting insert 1
I's provided with square box- | i ke constructions 12A and 12B

respectively @i I ht.e t uttinag.20 . corners, 10A and 10B for
the accurate %&Win ipég?(gf?i%éﬁﬁ JF&Pﬁ% C#Fé’gmg pm portlonpézglilt ﬁ%ngé a

m L.1'ing tool hgepidd erossseetivhal fakd tvrigh indri [ insert 1
has an axis of symetry 131 about whi Cﬁn?l?perextem%}icgrg) gglxgﬂﬁsg tlhj?ér]f symetry
and, ther ef or & upper ansuidr|surface 123 whichsisrpacalledto strecupper annulars surfdved

Const ruct i on 10ad s iR crcrAat gt sike5 N5 s anet cockam podioBl y 10
Ll |30 TR R a4, GRS 0 B0 PR 61 00 |
provi ded wi t hsuppost| sunfaces aVAfandthe sadibbsuppdit stirfapess27C.such that its axis is
The flange ring 111 has a matching stepped cross sectional form
with an inner portion 126 provided with the throughgoing bores 115 and
radially extending and downward depending rim portions 127. The inner
10  portion 126 has an internal cylindrical surface 128 for mating with the
external centering cylindrical surface 117 for centering the flange ring 111
relative to the axis of rotation A and a highly smooth and planar lower
annular surface 129 for abutment against the highly smooth and planar upper
surface 120 for positioning the lower annular surface 129 perpendicular to
15  the axis of rotation A.
The rim portions 127 constitute the upper parts of the seat
structures 104 and are adapted to overhang corresponding rim portions 121
SO as to provide the axial support surfaces 27B which are prepared so as to
be highly parallel to the iower annular surface 129. As such, the rim
20  portions 127 each have an internal surface 130 and a lower surface 132
which are shaped and dimensioned so as to provide clearance from the radial
surface 122 and the upper surface 123 of their corresponding rim portions
121, the clearance thereby ensuring that the centering of the flange ring 121
relative to the axis of rotation A and the positioning of the axial support
25  surfaces 27B parallel to the upper planar surface 120 are not disturbed.
The conical shank portion 102 and the cutting head portion 103
are generally tubular so as to provide for flow communication with a source

of coolant media, be it pressurized coolant fluid or compressed air, to flow
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coincident with the axis of symretry 13 and having a countersink 14
preferably shaped as a part of a torus or a cone to receive a countersunk
head screw oW i0¥Sher fi xing el ement, such as a pinlock. PCT/ALI600111
The cutting corner 10A has a conpound chip cutting rake surface 5 15
whi ch, on the one hand, nerges with the upper surface 3 and, on the
other hand, intersects with a waparourrdl4elief flank 16 so as to forma
front cutting edge 17 and a side cutting edge 19 transversely di sposed
thereto via

ducts 133 for cooling the cutting inserts 1 and for rapidly evacuating chips

formed during a milling operation. Each seat structure 104 has a dedicated
flow duct 133 for providing a flow of coolant media slightly forward of its
receiving pocket 106, the flow communication with the source of coolant
5 media being via a bore 134, an intermediate cavity 135 and a lower coolant
plenum 136 sealed by a sealing cover 138 inserted into a recess 139 formed
in the lower surface of the main component member 110 and attached
thereto by a number of screws 140.
The diameter of the lower coolant plenum 136 is relatively large
10 and the flow ducts 133 are in substantial radial alignment with the axis of
rotation A such that rotation of the milling cutter 100B urges the cooling
media outward at an increased jet velocity for effective chip disposal and
heat removal by taking advantage of the centrifugal force imparted thereto.
A further advantage of such an arrangement is that the overall mass of the
15  milling cutter 100B is reduced.
As best seen in Figure 21, each locking screw 107 has an
unthreaded central portion 107A against which a dog point end 141A of a
securing screw 141 threadingly displaceable along a threaded bore 142 bears
against so as to secure the locking screw 107. The tapped bores 142 are in
20  substantial radjal alignment with the axis of rotation A such that rotation of
the milling cutter 100B urges the securing screws radially outward for
effectively securing the locking screws 107 at a biasing force which
increases with rotational speed, thereby satisfying the stringent safety
demands required at high speed machining.
25 As best seen in Figure 22, each seat structure 104 is provided
with a threaded bore 144 extending from the upper surface of the flange ring
111 through to the lower surface 132 of its associated rim portion 127 at an

inclined attitude relative to the axis of rotation A along which a mass



a corner cuttr ng edge 20 The wraparound reI ief flank 16 is constituted by
neetr ng at the cuttr ng corner 10A vvhr I st the conpound chr p cutting rake
surface 15 is constituted by bl ended surfaces containing planar portrons

As best seeRyoorfedpsure 2, the box-like construction 12A is pcraLesmort
constituted by a pair of spaced apart co-planar abutnent surfaces 7A and 7B
buttressed from bel ow by chanfered portions 7AA and 7BB (not shown) 15
along the long side surface 7 and a plapac abutnent surface 8A simlarly
buttressed by a chanfered portion 8AA (not shown) along the short side
surface 8. The abut ment surfaces 7A, 7B and 8A are disposed so as to be

per pendi cul ar - I ts, e 8Ais
al so per pendi c%@n& g S lgglsi%fé&g?dlﬁg% #fg’?rfrgp@ pféaces gﬂ%ﬁl As 20

shown, the abmmdyﬁanﬁurb‘am f the! ﬂﬂﬁhgttuﬁaerd)BQhﬂ)hghfth&iﬂﬁndwiﬂhalng edge
17 and the abutnent surface 7A is |ocated adjacent the cutting corner 10B

so as to be radystment possi ble fromthe abutnent surface 7B whilst the

Ao 2150 bost seen | n FHBRCISV BREAP, b Fglfer o g B -Blees
relative tp t hﬁnﬁzgd@omd&%o@ amksrgf&.ea%hat gt xtsOcdtmg fi@ad>péxfidh HO3UL ment

surfaces 7A and 7B for the purpose of its accurate placenment in a face
pl ane ocorapmmlqomuecompoumhmembqr ldé haying 8 segess A4 TFinits bowe and 4,

the ;;gng ST PR Ui rckbe? 138 rSHEARH thl b i BriplebtPP”

member 146 provides the axial support surfaces 27B and the disc member

148 provides the base support surfaces 27A and the radial support surfaces
10 27C. In the milling cutter 100C, the disc member 148 also acts as the

sealing cover 138 of the lower coolant plenum 136.

While the invention has been described with respect to a limited

number of embodiments, it will be appreciated that many variations,

15 modifications and other applications of the invention can be made. For
example, in the case that the abutment surfaces of a milling cutting insert

are inclined with respect to its lower surface, such a modification requires

suitable adaptation of the inserts receiving pockets.
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rﬁy I”(;ag/r Oglljrlflace 4. Turning to the side cutting edge 19”!@'!3'"'1'(!'“'&1!“'”!“

seen in Figure 2, it protrudes relative to the side surface 9 whilst as

best WOI0918 Fi gure 4, the side cutting edge 19 sl of63ML0Ads t he
| ower surface 4. 5 As seen in Figs. 2 and 3, the front
cutting edge 17 nerges with the top edge of the long side surface 5
via an inner cutting edge 21 provided—10= so0 as to enable the cutting
insert 1 to be plungable into a workpiece up to

CLAIMS:

1. A milling cutting insert comprising:

a substantially prismatic body portion having an upper surface, a
lower surface and at least two pairs of adjacent side surfaces;

5 a pair of spaced apart co-planar abutment surfaces formed along
a first side of a first of said pairs of side surfaces and at least one planar
abutment surface formed along a second side of said first pair of side
surfaces; and

a cutting comer defined between the side surfaces of a second

10  pair of side surfaces and including a front cutting edge protruding outwardly
with respect to a first side of the other pair of side surfaces opposite said

first side of said first pair of side surfaces, said front cutting edge being

parallel to said spaced apart co~planar abutment surfaces.

15 2. An insert according to Claim 1 wherein the insert is rectangularly
shaped in a top view and is provided with two diagonally opposite indexable
cutting corners, each long side surface being formed with a pair of spaced
apart co—planar abutment surfaces and each short side surface being formed

with a single planar abutment surface.

20
3. An insert according to Claim 2 wherein said pairs of abutment
kW
surfaces along said long side surfaces and said abutment surfaces along said
short side surfaces are perpendicular to said lower surface.
25 4 An insert according to Claim 3 wherein along a long side surface,

one of its abutment surfaces is located opposite said front cutting edge of
said opposite long side surface whilst its other abutment surface is adjacent

said cutting corner along said long side surface.
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a depth slightly less than the protrusion of the front cutti ' HmlH“l
i . t ot he | ong-si-de—sHface—b—Fre—front—eutiin Bﬂg E
¥ L M - * -

provided with 10 a narrow ground | and 22 (see Figures 5 an

co-extensive therewith for i mproving surface finishing whilst it can
be strengt heggdsheis he provision of a rake land 23 haﬂéﬂﬂs@?on
substantially equal width therealong. A further advantage o t‘1'|e
provi sion of the box-like construction 12A is that it facilitates the
accurate grinding of the front cutting_ggge 17 and the narrow 15 gr ound

| and 22, thereby inproving their intend oper ati on. As
best seen in Figures 6-9, the rake surface conponents of the r ake

surface 15 associated with the front i de and cqrney, cutting edges 17,

19 and 20 ar essgoncave%'ttiaﬁﬁ?‘dgkg %ﬁﬂ\"‘i%‘&%?éa’@,ﬁ@éﬁ% Bed88 al rake
surface and reli a,pﬁhq,gﬁe and [err] and, as shown in
Fi gures 20 gég'%agcp surta gpﬁ)a%?glluﬁ?%iﬁ{rg%?'f ace angles [err] [err] and
radial relief flank surface angles a4 and [err] adapted for the

material to be worked. In particular, _the protruding nature of the
cutting corne® 10A f adim INSeR ACQIg 1o 8-"‘“&%)\3‘3@‘3% sgid %‘P'&rﬂ‘?“%ﬂ%"r ve axi al

and radialgra ' qui red for working soft materials
such as album' ﬁ%% ﬁfgédgfli{iilg&n},g} élﬁ'é%cr%'es 8 and 9 25 show that the cutting
corner 10A is prepared such that it has a substantially I nvari ant

wedge angle [err] along jts side cutti n?,edge 19.. . . Finally,
as best seen i'm Fi gur Aminser aceerding tocGlaimn?) whetrin said; font cutting,edge ap| y

partly chanf eqeg,dfish<ath flspléi @%alPigWad Bfrafe, ™07 € Usual nose

10 8. An insert according to Claim 5 wherein each of said cutting
comners includes a side cutting edge along its associated short side surface,

said side cutting edge being inclined with respect to said lower surface.

9. An insent according to Claim 8 wherein each side cutting edge

protrudes outwardly with respect to its associated short side surface.

10. A milling cutter having an axis of rotation and comprising a
milling toolholder for use with one or more cutting inserts eack having a
front cutting edge for acting as a wiper disposed on a radial plane
20  perpendicular to the axis of rotation, the milling toolholder being formed
with one or more insert receiving pockets each having a planar base support
surface parallel to the axis of rotation for tangentially supporting an insert
seated therein, an axial support surface for axially supporting said insert at
at least two spaced apart contact regions defining a first imaginary line
25  perpendicular to the axis of rotation in a top view of the milling cutter and
a radial support surface for radiaily sinpporting said insert at a single contact
region defining a second imaginary line perpendicular to said first imaginary

line in said top view of the milling cutter.

This Sheet Has Been Reilaced TH‘? s{:‘EEIEEA(}:é[? BEEN
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so as to present an entrance angle E of 60[err],

burring of a rrarlgl n of a workpiece during a gradual | eavi ng out therefrom
During fini ¥PKYIBMerati ons on a near net shape workpi ece, RORALSGOMIer ed
corner cutting edge 20 acts, in effect, as the side cutting edge of the
cutting 5 i nsert. Tur ni ng now briefly to Figure 10-12,
Figure 10 shows that a cutting insk+ 1A can also be forned with its
front cutting edge 17A inclined :

11. A milling cutter according to Claim 10 wherein said axial support
surface and said radial support surface are planar and are perpendicular to
their adjacent base support surface.

5 12 A milling cutter according to Claim 11 wherein said’ milling
toolholder comprises a main component member on which a substantially
annular flange ring is nested thercon from the rear such that said main
component member provides said base support surfaces and radial support
surfaces whilst said flange ring provides said axial support surfaces.

10
13. A milling cutter according to Claim 11 wherein said milling
toolholder comprises a main éomponent member having a recess formed
therein for receiving a disc member such that said main component member
provides said axial support surfaces whilst said flange ring provides said

15  base support surfaces and radial support surfaces.

14. A milling cutter according to any one of Claims 10~13 wherein
said insert receiving pocket is adapted to receive a rectangularly shaped
milling cutting insert having a front cutting edge along a long side surface.
20 |
15. A milling toolholder having an axis of rotation and comprising
a2 main component member and a substantially annular flange ring for
nesting on said main component member from the rear so as to form a
plurality of insert receiving pockets each defined by a base support surface,
25  radial support surface and an axial support surface characterized in that said
annular flange ring includes a highly smooth lower surface perpendicular to

the axis of rotation for providing said plurality of axial support surfaces.

THIS SHEET HAS BEEN
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towards its |lower surface 4 whilst Figures 11 and 12 respecti -
SRl i - oI

i nsert 10 24 having up to four cutting corners each supporte

correspondi ng box-1i ke construction and an octagon shaped cutting

i nsert 25 hawwb®74¢d14 O ei ght cutting corners each suppopéfiobsorss
. correspondi ng box-1ike construction. For the purpose
tof illustrating the nmounting of a mlling cutting 15 insert 1 in an insert
. recei ving pocket 27 adapted therefor of_ggmi!ling . t ool hol der 100 .
having an axis of rotation A reference is now nade to Fi gures 13-15
whi ch show the use of its box-like construction 12A to position an

operative cutti corngr | Its fro tLi edge 17 .

di sposed on a rlérpéii us R !gilﬁﬁgE@Oﬁfé&ﬁcﬁoqc%g@%é}kﬁﬂgp&ﬁ&l}grﬁugp%p%%r to
the 20  axis QF basé abhmient surfdces e pafaliel oM@ ldxid SERIMIdH Pocket 27
presents a pl anar base support surface 27A di sposed parallel to the

axis of rotation A and agai nst which the | ower surface 4 is adapted

to bear for taki,ng up tiangenti.al t hrust,. Ln.additjon, the )jnsert
recei vi ng poc ké‘tb' 27 pr&@ﬁlﬁgga‘m?lgmd&f peeording maéélﬂ}rﬁaga‘f' i"d'Fiéh%ﬁ‘:?‘M
support surj acgeceivinpipoeketii® adPidtPiodeceivéh ré %ﬂiﬂf& & fififilgScutling Ot L1 0N
A and the base.suppog?osurface 27A and agal ns? I ¢h ap& ﬁ'"t gscpalr of

abut ment sur f adesert7havingl a fom ronttitgsedgecalong atleng sidersutfaks.ng up axi al
thrust at two spaced apart contact regions defining an imaginary |line
L[err] perpendicular to the axis of rotation A (see Figure 13). And

finally, the 18 A milling toolholder according to Claim 17 wherein said main
component member is substantially tubular having a first open end in flow
10 communication with 2 source of coolant media and a second sealed end in
flow communication with one or more substantially radial directed flow
ducts.

19. A milling toolholder according to Claim 18 wherein each insert
15  receiving pocket is associated with a threaded bore extending at an inclined
attitude relative to the axis of rotation and adapted for receiving a mass

balancing screw threadingly displaceable therealong for dynamic balancing.

20. A milling toolholder according to Claim 19 wherein each insert
20  receiving pocket is associated with a substantially radially extending
threaded bore adapted for receiving a securing screw threadingly
displaceable therealong for .bearing against its associated locking screw for

securing the same.
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i nsert receiving pocket 2

4 dre xilalll y depl oyed, Iana
surface 27¢ |i§n{:§3|§'§?gl liell] to the axis of r ot atlon A and
h

support

per pendi cul WOBH10915 t He lhase _support surface 27A and ad&Tib6@HAch t he
abut ment surface 8A is desi gned to bgar for taking up radial thrust
at a contact region definitsg—ar—>5 trragtnary |line L2 perpendicular to
the imaginary line L[err] (see Figure 420 - Such
positioning provides mnimal axial runout of a mlling cutter

provided with two or

10

15

20

REPLACEMENT SHEET

original claims 15-20 cancelled; new claims 15-21 added;
remaining claims unchanged (2 pages)]

15. A milling toolholder having an axis of rotation and formed with
a plurality of peripherally disposed insert receiving pockets each having a
base support surface, a radial support surface and an axial support surface
for respectively tangentially, radjally and axially supporting an insert seated
therein,

the milling toolholder comprising a main component member
providing said base support surfaces and said radial support surfaces and a
-substantially annular flange ring adapted for nesting on said main component
member from the rear and thereby providing said axial support surfaces,

characterized in said axial support surfaces being substantially

smooth, co~planar surfaces perpendicular to said axis of rotation.

16. A milling toolholder according to Claim 15 wherein each of said
base support surfaces is plamar, parallel to the axis of rotation and

perpendicular to its adjacent axial support surface.

17. A milling toolholder according to Claim 16 wherein each of said
radial support surfaces is planar, parallel to the axis of rotation and

perpendicular to its adjacent axial support surface.

18. A milling toolholder according to Claim 17 wherein each insert
receiving pocket is adapted to receive a rectangularly shaped milling cutting

insert having a front cutting edge along a long side surface.

19. A milling toolholder according to any one of Claims 15-18

wherein said main component member is substantially tubular having a first

nore cutting AMENDED TLAIMNSh that their operative front
[received by the International Bureau on 12 February 1997 (12.02.97);
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cutting edges 17, together with their associ at ed narrow gro i“ﬂ:ﬂlll"l“l
can ~Wipe out a produceds: -

finish. In 10 addltlon such a cutter's operatlve front cut’tl fg &dgls 1
protrude beyond heir associated exposed | ower abutnment surfaces 5A
and 5B so as o 2 REPLACEMEWI SHEET Iling cutter is axi ptriogpsirgabl e
Into a workpiece a su et h for machining a near net shape
wor kpi ece wi t hout abr 225 &9 abut ment surfaces 5A and 5B by
chips formed during a Ebp gth.oﬁiS At the same tine, the
operative side cuttinp adnpq 19 suffilcilently protrude beyond their
associ at ed exposed ab trrent surface 9Asuch that transverse novenment
of the mlling ’

Final Ty, not wtt S i SoRREETaRo R SiRPs RAIRECDt Abjdc} ol ABFd {ckbhfend, |

operative cutt liil@fl(ﬁﬁroﬁﬁfrﬁmﬂlaﬁiqw Wﬁﬁrdnetdirenmecsubstenhdilygndizd)ﬂirbméfmw al and
20 radial rake and relief angles so as to be facilitate chip formation

-

)
QU’_"

)
QD

and renoval duct§.rom a |ight naterial workpiece. : For
accurately positioning a cutting insert so as to achi eve m ni mal
axial runout of a mlling cutter, Figure 16 shows that an insert

recei ving pgckez20.28 carA hailling oolhdlder tabcarding to ahy sqrec ofl Glgiarst 151! anar

25 axi al support surfaces 28A and 28B agagi nst which a singl | anar
abut ment where: G‘#C“h‘leﬁn@cﬁ“ﬂ% Q"%‘?‘g ds a§yacigt a‘flta*bantg?%ﬁ% otk ti ng

insert 1B is adgfitfing at an irichinb@ 2ftitude relative to the axis of rotation and adapted
for receiving a mass balancing screw threadingly displaceable therealong for
dynamic balancing.

10

21. A milling toolholder according to any one of Claims 15-20
wherein each insert receiving pocket is associated with a substantially
radially extending threaded bore adapted for receiving a securing screw
threadingly displaceable therealong for bearing against its associated locking

15  screw for securing the same.
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Turning nowto Figure 17, a single body mlling tool hol der, general ly
desi gnat ed 100A, having a datum axis of rotation A and adapted to

receive five ghbdjgogs i nserts 1, includes a conical shank porgcomegddfazand a
cutting head portion 103 having five seat structures 104 equiangularly 5
spaced about its circunference. Each seat ,structure 104 is fornmed with an
insert receiving pocket 106 having supﬂ?VfI{ﬁrfaces 27A, 27B and 27C for
supporting a cutting insert-1 retained therein by neans of a | ocking screw
107 and a cut-away gull et space 108 for enabling access to the cutting

i nsert 1 seated therein and chip evacuati on.

g,

13-_“/J ’////108

12A -




10 Agai nst the single body mlling tool holder 100A,

cQo | UH—-ac+-b S mEm1mAc bl Samae cavmme oo o ot at1reo T
a two- pi ece ml1ling tool hol der 100B shown in Figures 18 and 19 in

whi ch simlar parts are |likew se nunbered. To this end, its cutting
head porti oRydQddepsrPri ses a substantially annul ar nepErASEHRNENT
menber 110 formed integrally with 15 and constituting the | eading portion
of a conical shank portion 102 and a mat chi ng substantially annul ar
flange ring 111 for nesting on the trdL/ S side of the main
conponent nenber 110 and attached thereto by neans of coupling screws
112 traversing through correspondi ng threaded bores 114 ’ and bores 125

(see Figure 19) in the main conponent nenber 110 and the 20 flange ring
111, respectively. In such a two-piece construction, the main

conponent nenber 110 provides the basgysupport surfaces 27A and radi
support surfaces 27C whilst the flange\ring 111 provides the axial s@pport

surfaces 27B. As best sgen in Figure 19,9 he mai n conpgnent

menber 110 has 25§ a stepped cross sectyonal formwth rear cyliﬁhr$bal

portion 116 w th\an external cylinfirical centering/surfdge 1¥7 /

co-axial with the\axis of rotation A and a fwont c Iindr'ca{ qg(tion
0

118 with a highly Snpboth and anar upper L annul ar [surfage
perpendicular to the axis of rptation A Th frontm\ Y

\ Y A\‘a

X
|
FIG.2




WO 97/ 10915
PCT/L196/00111 13

cylindrical portion 118 has radially extending rimportions 121 having a
"~ stepped cross sectional formw th an upper external cylindrical surface

122, Wo A annul ar surface 123 which is parallel perhDsoemper
annul ar surface 120 and a | ower external cylindrical surface 124. As
such, each rimportion 5 121 forns the lower part of a seat structure
104 and provides the base suppor @ uf Gaces 27A and the radial support
surfaces 27C. The flange ring 111 has a matchi ng st epped
cross sectional form with an inner portion 126 provided wth the

t hr oughgoi ng bores 115 and radi ally extendi ng and downward dependi ng
rimportions 127. The inner 10A

/17

l\)’ 21\ /'/ 2
. 5A \ (




10 portlon 126 has an internal cylindrical surface 128 for mating with
th . . '

flange ring 111 relative to the axis of rotation A and a highly
snmoot h and pl anar | ower annul ar surface 129 for abutnment against the
hi ghly snoot weéwsthdgisnar upper surface 120 for positi op&ﬂﬂ,,g,md ower

annul ar surface 129 perpendicular to 15 the axis of rotation A

The rimportions 127 constitute the upper pdéls of the seat

structures 104 and are adapted to over 1@ rresponding rimportions 121
so as to provide the axial support surfaces 27B which are prepared so as to
be highly parallel to the |lower annular surface 129. As such, the rim 20
portions 127 each have an internal surface 130 and a | ower surface 132

whi ch are shaped and di mensioned so as to provide clearance fyomthe radial

surface 122 and the upper surface 123 of their correspondin r|n1port|ons

121, the clearance thereby ensuring that the centering of e flange ring
- 121 relative to the axis of rotatlon A and the positfioning of the
~axial support Zp surfaces

are not disturl§ad.
cutting head portion 103
fIOM/connunicachngﬁth a shurce

v e—Npper plapar surface 120
k portion 102 and the
eTal ly t A, SO as to provide for

of coolant fdia, be it pressurized
coolant fluid or npr esseg

@
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ducts 133 for cooling the cutting inserts 1 and for rapidly evacuating
chips formed during a mlling operation. Each seat structure 104 has
a dedi cated woodok®#w duct 133 for providing a flow of cool "
slightly forward of its recei ving pocket 106, the fl ow conmunicati on
with the source of coolant 5 medi a bei via a bore 134, an internediate
cavity 135 and a | ower cool ant p6 %536 seal ed by a sealing cover
138 inserted into a recess 139 forned in the |l ower surface of the

mai n corrpo&nt menber 110 and attached thereto by a nunber of screws
140. The di ameter of the | ower coolant plenum 136 is

‘relatively Rarge 10 and the Ebow ducts 133 are in substantial radial
\h t he axcins of .

2 (&

S
;KL ) = \\

al i gnnment wi




rotation A such that rotation of the mlling cutter 100B urges the cooling
mediaoutuaedeat—anincreased-| et velostytoi—afiact i ve chip—di-sposal—and
heat renoval by taking advantage of the centrifugal force inparted thereto.
A further advantage of such an arrangenent is that the overall mass of the

15  milling welehRee1d00B i s reduced. As Dbest pepRlbshél 1 9Ur e
21, each 'l ocking screw 107 has an unt hr eaded central portion 16€A
agai nst which a dog point end 141A of a securing screw 141

t hreadi ngly displaceable along a threapy fhe 142 bears agai nst so

as to secure the | ocking screw 107. The“tapped bores 142 are in 20
substantial radial alignment with the axis of rotation A such that rotation
of the mlling cutter 100B urges the securing screws radially outward
for effectively securing the | ocking screws 107 at a biasing force
whi ch increases with rotational speed, thereby satisfying the
stringent safety demands required at high speed nachining. 25

As best seen in Figure 22, each seat structure 104 is provided with a
t hreaded bore 144 extending fromthe upper surface of the flange ring

111 through to the |ower surface 132 of its associated rimportion 127 at
an inclined attitude relative to the axis of rotation A M(MKmeich a
mass

FIG.10
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bal anci ng screw 145 is threadingly displaceable therealong for facilitating
the dynami c bal ancing of the mlling cutter 100B through their individual

adj ust nent. wo 97/10015 Turning now briefly to Figure ZWH
alternative two-piece 5 mlling tool hol der 100C i s desi gned such that
its cutting head portion 103 conprises a main conponent nenber 146
having a recess 147 in its | ower KA gF in which a disc menber 148
resi des such that the nmain conponent menber 146 provides the axi al
support surfaces 27B and the di sc nenber 148 provides the base support
surfaces 27A and the radial support surfaces 10 27C. In the mlling

cutter 100C, the disc nenber 148 also acts as the




sealing cover 138 of the |ower cool ant plenum 136. Wi | e
t he——pverti-eh—has—beenr—desci-bed=ri-t-h—iaspaet—i-o—a| -m-t ed nunber of
enbodi ments, it will be appreciated that many variations, 15

nodi fications and ot her applications of the invention can be nmade. For
exanpl e, in tweenmess t hat the abutnment surfaces of a mlIiNGpeqishbédgss NSert
are inclined with respect to its |ower surface, such a nodification -
requires sui tabl e adaptation of the inserts receiving pockets.

- 16 - CLAI MB: 8/15
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1. A mlling cutter having an axis of rotation and conprising a mlling
a e ) . a as ) a 1 g 5

acting as a w per disposed on a radial plane perpendicular to the axis
of rotation, {wamees N lling tool holder being formed with opersiesiping
insert receiving pockets each having a planar base support surface
parallel to the axis of rotation for angentially supporting a cutting
insert seated therein, an axial supportQsArfé&se 10 for axially supporting
said cutting insert at two spaced apart axial contact regions and a
radi al support surface for radially supporting said cutting igsert at
a single radial contact region, said axial contact regions I ni ng an

i magi nary |ine perpendhﬁrgar to the axis of rotation in & top view of the
mlling cutter and parallyel to said front cutting edges 15 2. A
mlling cutter according \€1C1ain11 wherein one of sgi d contact

regions is opposit id fyront cutting edge and the other of/ said cont gst

regions is renote |therefro 20 3. AmIlling cutter a¢cording to
ei ther C ai m4—er /2 ¢

; ; i ab— /- —SHppo nad—and
per pendi cul ar to /said bggb‘sggﬁhrt sk age and t: —_—t

5BJ [ lSA /\
o

27C

8A
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said cutting |nsert has a protrudrng nose l'i ke cuttrng corner i ncl udi ng
S ot -

froma short si de surface adjacent sard Iong si de surface sard front
and side cutting edges 25 being elevated relative to an upper surface of
said cutti ngwosmsodiswi t h at | east said side cutting edgg-ilssnold
towards sai d base support surface. -

- 17 - 4, A mlling cutting insert conprising: a
substantially prismatic body portion hfynd A& upper surface, a | ower

surface and two pairs of adjacent |ong an@ short side surfaces; 5
a planar abutnent surface forned along said |ong side surface of a
first of said pairs of side surfaces and an Aent surface forned al ong

sai d
| FIG.17 ,
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short side thereof, and a cutting corner defined between

and havi na t cuti ng eg associated 10 with said | ong surface

t her eof said front cutting edge outwardly protruding from
said long woetHbdigce and being parallel to said planar abgcimisoesiiif ace.
5. . An insert according to Caim4 wherein said planar abutnment 15
surface is constituted by a pair of spaced apart co-planar abutnent

surf aces. 6. An insert acfdf '|1g5to Claim5 wherein one of
said pair of spaced apart co-pl anar ‘abut ment surfaces is opposite said
front cutting edge and the other is renote therefrom 20 7.

An insert according to any one of Clains, 4-6 wherein said planar

abut ment surface is perpendicular to saipgdl Asurf ace. 8

An insert according to any one of Clainsf 4-7 wherein said cutting

i S 7
—
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25 corner is-a protruding nose-like cutting portion with said front

i ng—froem-a—shert

side surface, said front and side cutting edges being el evated
‘rel'ative to said upper surface with at | east said side cutting edge

- sl opi ng t owarge o/adeds | ower surface. PCT/ILO6/00111
REPLACEMENT SHEET - 18 -

9. A mlling tool holder having an axis of rotation and for use with one or
nmore general |y rectangul ar shaped cuttifngg'/nttﬁts, each having a front
cutting edge along a long side thereb6f for acting as a w per disposed
on a radial plane 5 perpendicular to the axis of rotation, the mlling
" tool hol der being formed with =
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one or nore |nsert recervrng pockets each havrng a planar base support

cuttrng |nsert seated therern an axral support surface for axraIIy
supporting said cutting insert at two spaced apart axial contact

regi ons and awpashdls support 10 surface for radially supporpdmfesit
cutting insert at a single radial contact regi on, said axial contact
regi ons defining an imaginary |ine perpendicular to t he axis of
rotation in a top view of the milling f @t §d parallel to said front
cutting edge. 15 10.. A mlling tool ol der according to Caim9 wherein
sai d radi al support surface is planar and perpendicul ar to said base
support surface.
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