Office de la Proprieté Canadian CA 2864373 C 2017/10/24

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 864 373
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2013/03/19 (51) Cl.Int./Int.Cl. B23B 29/04 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2013/10/17 B23B 2//00(2006.01), B23B 27704 (2006.01),

B23B 29/02(2006.01)
(45) Date de délivrance/lssue Date: 2017/10/24 _
(72) Inventeur/Inventor:

(85) Entrée phase nationale/National Entry: 2014/08/12 HECHT, GIL, IL

(86) N° demande PCT/PCT Application No.: |L 2013/050258 (73) Propriétaire/Owner:

(87) N° publication PCT/PCT Publication No.: 2013/153548 ISCARLTD.,, IL

(30) Priorité/Priority: 2012/04/10 (US13/443,565) (74) Agent: WILSON LUE LLP

(54) Titre : OUTIL DE COUPE POUR COUPE A GAUCHE ET COUPE A DROITE
(54) Title: LEFT-HANDED AND RIGHT-HANDED CUTTING TOOL

(57) Abréegée/Abstract:

In a cutting tool (20) used for internal machining operations, a cutting insert (22) with a single cutting portion (24) Is removably
secured to an insert holder (26). The cutting insert (22) has two opposing end surfaces (30a, 30b), and an insert peripheral surface
(32) extending therebetween having three spaced apart abutment surfaces (34,36,38). The insert holder (26) has a holder portion
(26) with a holder peripheral surface (48) and an adjacent seating surface (50). At least one protuberance (54a, 54b) having four
spaced apart reaction surfaces (56a, 56b, 56c¢, 56d) protrudes from the seating surface (50). The cutting insert (20) Is securable to
the holding portion (26) In left-hand and right-hand assembly positions, with the three abutment surfaces (34,36,38) In clamping
contact with three of the four reaction surfaces. |In the left-hand assembly position, a first end surface (30a) Is In clamping contact
with the seating surface (50), and in the right-hand assembly position, a second end surface (30b) Is In clamping contact with the
seating surface (50).

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




WO 2013/153:548 A1 |[HJ 1! AP A F 0000 0RO 0 A

(43) International Publication Date

CA 02864373 2014-08-12

Organization
International Bureau

WIPOIPCT

17 October 2013 (17.10.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2013/153548 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

(534) Title: LEFT-HANDED AND RIGHT-HANDED CUTTING TOOL

International Patent Classification:
B23B 29/04 (2006.01) B23B 27/04 (2006.01)
B23B 27/00 (2006.01) B23B 29/02 (2006.01)

International Application Number:
PCT/IL2013/050258

International Filing Date:
19 March 2013 (19.03.2013)

Filing Language: English
Publication Language: English
Priority Data:

13/443,565 10 April 2012 (10.04.2012) US

Applicant: ISCAR LTD. [IL/IL]; P.O. Box 11, 24959 Te-
fen (IL).

Inventor: HECHT, Gil; 30/18 Ahad Ha'am Street, 22443
Nahariya (IL).

Agent: ISCAR LTD., PATENT DEPARTMENT; P.O.
Box 11, 24959 Tefen (IL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, /W

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
FE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

FI1G.2

(57) Abstract: In a cutting tool (20) used for internal machining operations, a cutting msert (22) with a single cutting portion (24) 1s
removably secured to an msert holder (26). The cutting insert (22) has two opposing end surfaces (30a, 30b), and an insert peripheral
surface (32) extending therebetween having three spaced apart abutment surfaces (34,36,38). The insert holder (26) has a holder por -
tion (26) with a holder peripheral surface (48) and an adjacent seating surface (50). At least one protuberance (54a, 54b) having four
spaced apart reaction surfaces (56a, 56b, 56¢, 56d) protrudes from the seating surface (50). The cutting insert (20) 1s securable to the
holding portion (26) in left-hand and right-hand assembly positions, with the three abutment surfaces (34,36,38) in clamping contact
with three of the four reaction surfaces. In the lett-hand assembly position, a first end surface (30a) 1s mn clamping contact with the

seating surface (50), and 1n the right-hand assembly position, a second end surtace (30b) 1s in clamping contact with the seating sur -
face (50).
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LEFT-HANDED AND RIGHT-HANDED CUTTING TOOL

FIELD OF THE INVENTION

The present invention relates to left-handed and right-handed cutting tools for use in

metal cutting processes in general, and for internal machining operations in particular.

BACKGROUND OF THE INVENTION

Within the field of internal machining operations, cutting tools are known having cutting
inserts detachably secured to an insert holder. In such cutting tools the cutting insert may contact
the insert holder at several engagement regions in order to secure the cutting 1nsert. However,
these engagement regions may not permit the same cutting portion to be operative in both left-
hand and right-hand assembly positions.

German Patent DE 3448086 discloses an insert holder and a cutting insert having a single
cutting portion, for internal grooving. The cutting insert has three radially extending protrusions
and the insert holder has three radially extending grooves. The insert and the holder are coupled
together when the protrusions are placed 1n the grooves.

US Patent US 7,001,114 discloscs an insert holder and a cutting inscrt having a singlc
cutting portion, for internal grooving, where the coupling includes two interacting surfaces
disposed on the insert and the holder, respectively. The interacting surfaces are proliled to
intermesh with one another to define an intermeshing region of the coupling.

KR 20-2000-0020103 discloses a boring tool having a cutting insert with a singlc cutting
portion detachably fixed to a cylindrical holder by mcans of a screw. A pair of dome-shaped
protrusions and a plurality of first scrrations cxtending perpendicularly to the dome-shaped
protrusions on a bottom surface of the cutting insert are located in a V-groove and a plurality of
second serrations, respectively, in a top surface of the holder. Inclined surfaces on the plurality of
first serrations come into contact with correspondingly inclined surfaces of the second serrations
to prevent rotation of the cutting insert during a cutting operation, and part of the dome-shaped

protrusions come into contact with an inclined surface of the V-groove to assist in preventing
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rotation of the cutting insert and to achieve a precise location of the cutting msert with respect to

the holder.

It is an object of the present invention to provide an improved cutting Ltool.

It is also an object of the present invention Lo provide an improved cutting tool with a
cutting inscrt having a single cutting portion removably sccurable to an insert holder in left-hand
and right-hand assembly positions.

It is a further object of the present invention to provide an improved cutting tool with a

cutting insert which can be efficiently manufactured.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention, there 1s provided a cutting tool
comprising a cutting insert with a single cutting portion, an insert holder and a fastener,

the cutting insert having (wo opposing end surfaces with an insert peripheral surface and
an insert central axis extending therebetween, the inscrt peripheral surface having three spaced
apart abutment surfaces, and

the insert holder having a holding portion extending along a longitudinal axis, the holding
portion having a holder peripheral surface and an adjacent seating surface, with at least one
protuberance protruding from the seating surface, the at least one protuberance having four
spaced apart rcaction surfaccs transverse to the scating surface,

the cutting insert being securable to the holding portion in left-hand and right-hand

assembly positions by means of the fastener, with the three abutment surfaces in clamping

contact with three of the four reaction surfaces,

wherein:

in the left-hand asscmbly position, the first end surface is in clamping contact with the
seating surface; and

in the right-hand assembly position, the second end surface is in clamping contact with

the seating surface.

In accordance with another aspect of the invention, there is provided a left-handed and

right-handed cutting insert comprising:
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two opposing end surfaces with an insert peripheral surface and an insert central axis

extending therebetween,

the insert peripheral surlace having three spaced apart circumferential abutment surfaces,
with one of the three circumferential abutment surfaces facing in a {irst generally circumlerential
dircction and the other two circumferential abutment surfaces facing in a sccond gencrally
circumferential dircction opposite to the first gencrally circumferential direction, and

a single cutting portion having a cutting edge formed by the intersection of a rake surface
and a relief surface, the rake surface and the relief surface located on the insert peripheral

surface; wherein:
the cutting edge protrudes farther in a radial direction relative to the central axis than any
of the three abutment surfaces;

the cutting insert exhibits mirror symmetry about a plane which is perpendicular to the

insert central axis and bisects the cutting edge.

In accordance with still another aspect of the invention, there is provided a cutting tool

comprising an insert holder, a fastener and the aforementioned cutting insert.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding, the invention will now be described, by way of example only,

with reference to the accompanying drawings in which chain-dash lines represent cut-oft

boundaries for partial views of a member and in which:

Fig. 1 is a perspective view of a cutting tool in accordance with some embodiments of the
present invention;

Fig. 2 is an exploded perspective view of the cutting tool in accordance with some
embodiments of the present invention;

Fig. 3 is an end view of the cutting tool shown in Fig. 1, with a cutting insert in a left-
hand assembly position and its fastener removed;

Fig. 4 is an end view of the cutting tool shown in Fig. 1, with the cutting insert in a right-

hand assembly position and its fastener removed,;
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Fig. 5 is a perspective view of the cutting insert in accordance with some embodiments of

the present invention;

Fig. 6 1s an end view of the cutting insert shown in Fig. 5;

Fig. 7 is a side view of the cutling insert shown in Fig. 5;

Fig. 8 is a perspective view of an insert holder in accordance with some embodiments of
the present invention; and

Fig. 9 is an end view of the insert holder shown in Fig. 8.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a cutting tool 20 comprising a cutting insert 22 with a
single cutting portion 24, an insert holder 26 and a fastener 28.

In some embodiments of the present invention, the cutting tool 20 may be used for

inlernal machining operations.

Attention is drawn to Figs. 1 to 4, showing the cutting inscrt 22 removably sccured to the
insert holder 26 in left-hand and right-hand assembly positions by means of the fastener 28.

In some embodiments of the present invention, the insert holder 26 may be manufactured

from machined steel, and the cutting insert 22 may preferably be manufactured by form pressing

and sintering a cemented carbide, such as tungsten carbide, and may be coated or uncoated.
According to the present invention, as shown in Figs. 5 to 7, the cutting inscrt 22 has two
opposing end surfaces 30a, 30b with an insert peripheral surface 32 and an insert central axis Al

extending therebetween. The insert peripheral surface 32 has exactly three spaced apart generally

circumferentially facing abutment surfaces 34, 36, 38. When ecither end surface 30a, 30b is
vicwed along insert central axis Al, onc of the three circumferential abutment surfaces 36 faces
in a first generally circumferential direction C1, while the other two circumfcerential abutment
surfaces 34, 38 face in a second generally circumferential direction C2 opposite to the first
generally circumferential direction C1.

Throughout the description, the three abutment surfaces 34, 36, 38 are individually
referred to as first, second and third abutment surfaces 34, 36, 38.

In some embodiments of the present invention, the two end surfaces 30a, 30b may be

substantially planar and perpendicular to the insert central axis Al.
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Also, in some embodiments of the present invention, each of the three abutment surfaces
34, 36, 38 may contain an imaginary straight abutment line L, parallel to the insert central axis Al.

It should be appreciated that for embodiments of the present invention having the two end
surfaces 30a, 30b substantially planar and perpendicular to the insert central axis A1, and the three
abutment surfaces 34, 36, 38 extcnding parallel to the inscrt central axis Al, the cutting insert 22
can be cfficiently manufacturcd.

In some embodiments of the present invention, two of the three abutment surfaces 34, 36
may diverge in a direction diametrically away from the cutting portion 24.

As shown in Fig. 6, the first and second abutment surfaces 34, 36 diverge in a direction
diametrically away from the cutting portion 24.

In some embodiments of the present invention, the cutting portion 24 may have a cutting
edge 40 formed by the intersection of a rake surface 42 and a relief surface 44, with the rake and
relief surfaces 42, 44 being located on the insert peripheral surface 32. The cutting edge 40
protrudes farther in a radial direction relative to the central axis Al than any of the three
abutment surfaces 34, 36, 38.

As shown in Fig. 6, the rake surface 42 may face in a first insert tangential direction Dyl
relative to the insert central axis A1 and two of the three abutment surfaces 34, 38 may face 1n a
substantially opposite second insert tangential direction Dy2 relative to the insert central axis Al.
The sccond insert tangential direction D2 is consistent with the aforementioned sccond generally
circumferential direction C2.

As shown in Fig. 6, the first and third abutment surfaces 34, 38 face in the second insert

tangential direction Dy2.

According to the present invention, as shown in Figs. 8 and 9, the insert holder 26 has a
holding portion 46 cxtending along a longitudinal axis A2, thc holding portion 46 having a
holder peripheral surface 48 and an adjacent seating surface 50.

In some embodiments of the present invention, the insert holder 26 may also include an
integral shank portion 52 extending from the holding portion 46 along the longitudinal axis A2.

Also, in some embodiments of the present invention, the seating surface S0 may be
transverse to the longitudinal axis A2.

Further, in some embodiments of the present invention, the seating surface S0 may be

substantially planar and perpendicular to the longitudinal axis A2.
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Yet further, in some embodiments of the present invention, the holder peripheral surface
48 may generally extend along the longitudinal axis A2 and form a circumferential boundary of
the seating surface S0.

When the insert holder 26 is viewed perpendicular to the longitudinal axis A2, as shown
in Fig. 9, the holding portion 46 may be oval shapcd, thus providing improved longitudinal
rigidity for internal machining opcrations.

When the cutting tool 20 is viewed perpendicular to the longitudinal axis A2 in both the
left-hand and right-hand assembly positions, as shown in Figs. 3 and 4, respectively, only the
cutting portion 24 of the cutting insert 22 may extend beyond the circumferential boundary of the
seating surface S0.

According to the present invention, as shown in Iigs. 8 and 9, at least one protuberance
54a, 54b protrudes from the seating surface 50, and the at least one protuberance S4a, 54b has
exactly four spaced apart reaction surfaces 56a, 56b, 56¢, 56d transverse (o the seating surface
S0.

In some embodiments of the present invention, each of the four reaction surfaces 36a,
56b, 56¢, 56d may be immediately adjacent the seating surface 50.

Throughout the description, the four reaction surfaces 56a, S6b, S6c¢, 56d are individually
referred to as first, second, third and fourth reaction surfaces 56a, 56b, S6c¢, 56d.

In some cmbodiments of the present invention, cach of the four reaction surfaces S6a,
S6b, 56¢, S6d may interseét the holder peripheral surface 48.

Also, in some embodiments of the present invention, each of the four reaction surfaces

56a, 56b, 56¢, 56d may contain an imaginary straight reaction line Ly parallel to the longitudinal
axis A2.

Further, in some embodiments of the present invention, the four reaction surfaces 56a,
56b, 56¢, 56d may be planar, and each reaction surface S6a, S6b, 56¢, 56d may be parallel to
another reaction surface 56¢, 56d, 56a, 56b.

As shown in Fig. 9, the first reaction surface 56a is parallel to the third reaction surface
56¢, and the second reaction surface 56b is parallel to the fourth reaction surface 56d.

In some embodiments of the present invention, exactly two spaced apart protuberances
54a, 54b may protrude from the seating surface 50, with each protuberance 54a, 54b having two
reaction surfaces 56a, S6b; 56c¢, 56d.



10

15

20)

25

30

CA 02864373 2014-08-12

WO 2013/153548 PCT/IL2013/050258

As shown in Figs. 8 and 9, a first protuberance 54a includes the first and second reaction
surface 56a, 56b, and a second protuberance 54b includes the third and fourth reaction surface Sé6c,
S6d.

Also, in some embodiments of the present invention, as shown in Fig. 9, the two reaction
surfaces 56a, 56b; 56¢, 56d of cach protubcrancc 54a, 54b may diverge in a radial dircction
away from the longitudinal axis A2.

In some embodiments of the present invention, the seating surface S0 may exhibit mirror
symmetry about a first plane P1 containing the longitudinal axis A2.

As shown in Fig. 9, the first plane P1 may bisect the two protuberances 54a, 54b.

Also, in some embodiments of the present invention, the seating surface 50 may exhibit
mirror symmetry about a second plane P2 perpendicular to the first plane P1.

As shown in Fig. 9, the second plane P2 may not intersect the two protuberances 54a, 54b.

According to the present invention, in both the left-hand and right-hand assembly
positions, as shown in Figs. 3 and 4, respectively, the three abutment surfaces 34, 36, 38 arc 1n
simultaneous clamping contact with three of the four reaction surfaces 56a, 56b, 56¢, S6d.

It should be appreciated that in both the left-hand and right-hand assembly positions, no
additional portions or sub-surfaces of the insert peripheral surface 32, except for the three
abutment surfaces 34, 36, 38, are in clamping contact with the holding portion 46 of the insert
holder 26.

In the left-hand assembly position, as shown in Fig. 3, the first, second and third
abutment surfaces 34, 36, 38 are in clamping contact with the third, second and first reaction
surfaces 56¢, 56b, 56a, respectively, and a first end surface 30a is in clamping contact with the
scating surfacc 50.

As shown in Fig. 3, a gap is formed between the fourth reaction surface 56d and the
insert peripheral surface 32.

It should be appreciated that in some embodiments of the present invention, the cutting
insert 22 may be rotated 180° about the longitudinal axis A2 to a second left-hand assembly
position (not shown), where the first, second and third abutment surfaces 34, 36, 38 make
clamping contact with the first, fourth and third reaction surfaces 56a, S6d, S6c, respectively,

and the first end surface 30a makes clamping contact with the seating surface 30.
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In the right-hand assembly position, as shown in Fig. 4, the first, second and third
abutment surfaces 34, 36, 38 are in clamping contact with the second, third and fourth reaction
surfaces 56b, 56c, 56d, respectively, and a second end surface 30b is in clamping contact with
the seating surface 50.

As shown in Fig. 4, a gap is formed between the first reaction surface S6a and the insert
peripheral surface 32.

It should be appreciated that in some embodiments of the present invention, the cutting
insert 22 may be rotated 180° about the longitudinal axis A2 to a second right-hand assembly
position (not shown), where the first, second and third abutment surfaces 34, 36, 38 make
clamping contact with the fourth, first and second reaction surfaces 56d, 56a, S6b, respectively,
and the second end surface 30b makes clamping contact with the seating surface 50.

In some embodiments of the present invention, the insert central axis A1 may be parallel
to the longitudinal axis A2 in both the lefi-hand and right-hand assembly positions.

As shown in Fig. 7, the cutting inscrt 22 may cxhibit mirror symmetry about a third planc
P3 perpendicular to the insert central axis Al, enabling equivalent machining operations to be
performed in both the left-hand and right-hand assembly positions. Thus, the third plane P3
bisects the insert cutting edge 40.

In the left-hand assembly position, as shown in Fig. 3, the rake surface 42 may face in a
first holder tangential dircction Dyl relative to the longitudinal axis A2, and in the right-hand
assembly position, as shown in Fig. 4, the rake surface 42 may face in a substantially opposite

second holder tangential direction Dy2 relative to the longitudinal axis A2.

In some embodiments of the present invention, the cutting insert 22 may include a central
borc 58 cxtending between and opening out to the first and second end surfaces 30a, 30b.

As shown in Fig. 6, the central borc 58 may be coaxial with the inscrt central axis Al.

In some embodiments of the present invention, the fastener 28 may be in the form of a
clamping screw 60 extending through the central bore 58 and threadingly engaging a screw bore
62 in the seating surface 50, and the screw bore 62 may be coaxial with the longitudinal axis A2.

Also, in some embodiments of the present invention, the screw bore 62 may be eccentric
in relation to the central bore 58, to ensure clamping contact between the three abutment surfaces
34, 36, 38 and three of the four reaction surfaces 56a, S6b, S6c¢, S6d folldwing tightening of the

clamping screw 60.
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During internal machining operations, the three abutment surfaces 34, 36, 38 remain in
contact with three of the four reaction surfaces 56a, 56b, 56¢, 56d, whereby two of the four
reaction surfaces 56a, 56b, 56¢, 56d tangentially support the f{irst and third abutment surfaces 34,
38 against cutting forces acting in the second insert tangential direction Dj2, and another one of
the four reaction surfaces 56a, 56b, 56¢, 56d maintains contact with the second abutment surface
36 by virtue of the eccentricity of the screw bore 62 in relation to the central bore 38.

As discussed above, in some embodiments the cutting insert’s two end surfaces 30a, 30b
may be substantially planar and perpendicular to the insert central axis A1 while the insert holder’s
seating surface 50 may be substantially planar and perpendicular to the longitudinal axis A2. In
such case, the insert’s end surfaces 30a, 30b and the insert holder’s seating surface 50 may both
be devoid of structural formations for mating with one another, such as grooves, protrusions,
intermeshing interacting surfaces, serrations and the like, found in the aforementioned patents
DE 3448086, US 7,001,114 and KR 20-2000-0020103.

Although the present invention has been described to a certain degree of particularity, 1t
should be understood that various alterations and modifications could be made without departing

from the spirit or scope of the invention as hereinafter claimed.
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CLAIMS

What is claimed is:

1. A cutting tool comprising a cutting insert with a single cutting portion, an insert holder
and a fastener,

the cutting 1nsert having two opposing end surfaces with an insert peripheral surface and
an insert central axis (Al) extending therebetween, the insert peripheral surface having three
spaced apart abutment surfaces, and

the insert holder having a holding portion extending along a longitudinal axis (A2), the
holding portion having a holder peripheral surface and an adjacent seating surface, with at least
one protuberance protruding from the seating surface, the at least one protuberance having four
spaced apart reaction surfaces transverse to the seating surface,

the cutting insert being securable to the holding portion in left-hand and right-hand
assembly positions by means of the fastencr, with the three abutment surfaces in clamping
contact with three of the four reaction surfaces,

wherein:

in the lefi-hand assembly position, the first end surface is in clamping contact with the
seating surface; and

in the right-hand assembly position, the second end surface is in clamping contact with

the seating surface.

2. The cutting tool according to claim 1, wherein the seating surface is substantially planar

and perpendicular to the longitudinal axis (A2).

3. The cutting tool according to claim 1 or 2, wherein the holder peripheral surface

generally extends along the longitudinal axis (A2) and forms a circumferential boundary of the

seating surface.

10
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4, The cutting tool according to claim 3, wherein when viewed perpendicular to the

longitudinal axis (A2), only the cutting portion of the cutting insert extends beyond the

circumf{erential boundary of the seating surlace.

5. The cutting tool according to any onc of claims 1 to 4, wherein each of the four reaction

surfaces intersects the holder peripheral surface.

6. The cutting tool according to any one of claims 1 to 5, wherein each of the four reaction

surfaces contains an imaginary straight reaction line (Lr) parallel to the longitudinal axis (A2).

7. The cutting tool according to any one of claims 1 to 6, wherein the four reaction surfaces

are planar, and wherein each reaction surface is parallel to another reaction surface.

8. The cutting tool according to any one of claims 1 to 7, wherein the two end surfaces are

substantially planar and perpendicular to the inscrt central axis (A1).

9. The cutting tool according to any one of claims 1 to 8, wherein each of the three

abutment surfaces contains an imaginary straight abutment line (La) parallel to the insert central

axis (Al).

10.  The cutting tool according to any one of claims 1 to 9, wherein two of the three abutment

surfaces diverge in a direction diametrically away from the cutting portion.

11.  The cutting tool according to any one of claims 1 to 10, wherein the insert central axis

(Al) is parallel to the longitudinal axis (A2) in both the left-hand and right-hand assembly

positions.

12.  The cutting tool according to any one of claims 1 to 11, wherein the cutting portion has a
cutting edge formed by the intersection of a rake surface and a relief surface, the rake surface and

the relief surface located on the insert peripheral surface.

11
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13. The cutting tool according to claim 12, wherein the rake surface faces in a first insert
tangential direction (Di1) relative to the insert central axis (Al) and two of the three abutment

surfaces face in a substantially opposite second insert tangential direction (D)2) relative to the

insert central axis (Al).

14.  The cutting tool according to claim 12 or 13, wherein:

in the left-hand assembly position, the rake surface faces in a first holder tangential

direction (Dy1) relative to the longitudinal axis (A2); and

in the right-hand assembly position, the rake surface faces in a substantially opposite

second holder tangential direction (Dy2) relative to the longitudinal axis (A2).

15. The cutting tool according to any one of claims | to 14, whercin the seating surface

exhibits mirror symmetry about a first plane (P 1) containing the longitudinal axis (A2).

16.  The cutting tool according to claim 15, wherein the [irst plane (P1) bisects the at least one

protuberance.

17.  The cutting tool according to claim 15 or 16, wherein the seating surface cxhibits mirror

symmetry about a second plane (P2) perpendicular to the first plane (P1).

18.  The cutting tool according to claim 17, wherein the second plane (P2) does not intersect

the at least one protuberance.

19.  The cutting tool according to any one of claims 1 to 18, wherein the cutting insert

exhibits mirror symmetry about a third plane (P3) perpendicular to the insert central axis (A1).

20. The cutting tool according to any one of claims 1| to 19, wherein:
exactly two spaced apart protuberances protrude from the scating surface;

each protuberance has two reaction surfaces; and

the two reaction surfaces of each protuberance diverge in a radial direction away

from the longitudinal axis (A2).

12



CA 02864373 2014-08-12

WO 2013/153548 PCT/IL2013/0502358




CA 02864373 2014-08-12

WO 2013/153548 PCT/IL2013/050258

S0b




CA 02864373 2014-08-12

WO 2013/153548 PCT/1L.2013/050258

22
/
S0a
30b
Al Ly 9% 304
24— 32 s
A
N |
W0 42 22// | 58 S0b

F1G.7



CA 02864373 2014-08-12

WO 2013/153548 PCT/11.2013/0502358

1/4







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

