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HARD METAL CUTTING TOOL HOLDER BLADE AND
CUTTING TOOL HAVING SUCH HOLDER BLADE

FIELD OF THE INVENTION

[001]  The present invention relates to a cutting tool holder blade and a cutting tool therefor, in

general, and to a cutting tool holder blade made of hard metal, in particular.

BACKGROUND OF THE INVENTION

[002] Metal cutting tools used in turning operations include cutting inserts which are
removably secured in a tool holder blade. The cutting inserts are usually formed of a suitably
hard material, i.e., cemented carbide, where the tool holder may be formed of a less hard material
(e.g., steel) or of a hard material (e.g., hard metal), and is reusable following the disposal of a
worn or damaged cutting insert.

[003]  Cutting tool holders of the holder blade type have a portion for receiving and holding a
cutting insert. The portion for receiving the cutting insert may have an insert pocket with a
resilient clamping part, which is flexibly moveable when the cutting insert is placed inside the
insert pocket. Cutting tool holder blades as mentioned above are disclosed, for example, in the
following patent publications: US4604004, US4909677, US5054967, US7163361 and
US7578640.

SUMMARY OF THE INVENTION

[004] In accordance with the subject matter of the present application, there is provided a
cutting tool holder blade having a longitudinal mid-axis lying on a mid-plane, the cutting tool
holder blade comprising:
at least one insert clamping portion with a front plane perpendicular to the mid-plane,
the insert clamping portion having at least one insert pocket, the insert pocket comprising:
a base jaw having a base jaw abutment surface;
a clamping jaw resiliently connected to the base jaw in a unitary one piece
construction, the clamping jaw having a clamping surface facing opposite the base jaw

abutment surface and an insert stop surface; and
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a curved inner surface extending from the base jaw abutment surface towards
and along the clamping jaw, the curved inner surface having a front extremity portion,
wherein:
the holder blade is formed of hard metal, and
a first minimum longitudinal distance between the front extremity portion and the front
plane is smaller than a second minimum longitudinal distance between the clamping surface and

the front plane.

[005] In some embodiments of the present invention, the cutting tool holder blade as
described above is mirror symmetric about the mid-plane, the insert clamping portion having two
insert pockets located on opposite sides of the mid-plane, the curved inner surface has an inner
extremity portion, spaced apart from the front extremity portion, with a minimum transverse
distance extending between the inner extremity portions of both insert pockets in the same insert
clamping portion, a third longitudinal distance extends between the inner extremity portion of
each insert pocket and the front plane, and the minimum transverse distance is greater than the

third longitudinal distance.

[006] In accordance with another aspect of the subject matter of the present application, there
18 provided a cutting tool comprising:

a cutting tool holder blade as described above, and

a cutting insert resiliently retained in one of the at least one insert pocket of the cutting

tool holder blade.

The cutting insert may comprise:
a cutting portion and a locating portion, the cutting portion having a cutting edge
formed at the intersection of a rake surface and a relief surface;
an upper surface, a lower surface and a peripheral side surface extending
therebetween, the locating portion extending from the cutting portion away from the
upper surface, the locating portion having opposing forward and rear locating surfaces,
the forward locating surface being located in the lower surface, the peripheral side

surface comprising:
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opposing forward and rear surfaces and opposing side surfaces extending
between the forward and rear surfaces, the relief surface being located in the
forward surface, the rake surface being located in the upper surface, and the rear
locating surface being located in the rear surface; and

a lower locating surface located in the lower surface and opposing the
upper surface, and extending between the forward surface and the forward

locating surface.

[007] In such a cutting tool, the base jaw abutment surface of the base jaw abuts the rear
surface of the cutting insert, the clamping surface of the clamping jaw abuts the forward locating
surface of the cutting insert, and the insert stop surface of the clamping jaw abuts the lower

locating surface of the cutting insert.

[008] In accordance with yet another aspect of the subject matter of the present application,
there is provided a cutting tool holder blade having opposite ends and a longitudinal mid-axis
lying on a mid plane and extending between the opposite ends, the cutting tool holder blade
comprising:

at least one insert clamping portion having at least one insert pocket, the insert pocket
comprising:

a base jaw having a base jaw abutment surface;

a clamping jaw resiliently connected to the base jaw in a unitary one piece
construction, the clamping jaw having a clamping surface facing opposite the base jaw abutment
surface and an insert stop surface; and

a curved inner surface extending from the base jaw abutment surface towards
and along the clamping jaw, the curved inner surface having a front extremity portion,

wherein:

the holder blade is formed of hard metal;

the at least one insert clamping portion has a front plane extending perpendicular to the
mid-plane, the front plane passing through a forwardmost portion of a front surface of the at least

one insert clamping portion; and
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the clamping surface overhangs the front extremity portion of the curved inner surface,

in a direction towards the base jaw and away from the front plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[009]  For a better understanding of the present invention and to show how the same may be
carried out in practice, reference will now be made to the accompanying drawings, in which:

Fig. 1 is a schematic illustration of a cutting tool according to one embodiment of the
present invention;

Fig. 2 is a partial detail side view of the cutting tool holder blade of Figure 1;

Fig. 3 is a detail view of a portion of the cutting tool of Figure 1;

Fig. 4 is a side view of the portion of the cutting tool of Figure 1;

Fig. 5 is a first exploded view of the portion of the cutting tool shown in Figure 3;

Fig. 6 is a second exploded view of the portion of the cutting tool shown in Figure 3;

Fig. 7 is a schematic illustration of a cutting tool according to another embodiment of
the present invention; and

Fig. 8 is a detail side view of the cutting tool holder blade of Figure 7.

[010] It will be appreciated that for simplicity and clarity of illustration, elements shown in
the figures have not necessarily been drawn to scale. For example, the dimensions of some of
the elements may be exaggerated relative to other elements for clarity, or several physical
components may be included in one functional block or element. Further, where considered
appropriate, reference numerals may be repeated among the figures to indicate corresponding or

analogous elements.

DETAILED DESCRIPTION OF THE INVENTION

[011]  In the following description, various aspects of the present invention will be described.
For purposes of explanation, specific configurations and details are set forth in order to provide a
thorough understanding of the present invention. However, it will also be apparent to one skilled

in the art that the present invention may be practiced without the specific details presented
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herein. Furthermore, well-known features may be omitted or simplified in order not to obscure
the present invention.

[012]  Reference is now made to Figure 1, depicting a cutting tool 140 according to a first
embodiment of the present invention. The cutting tool 140 is a turning cutting tool having a
cutting tool holder blade 100 and a cutting insert 150 retained therein. The cutting tool holder
blade 100 is an elongated rectangular holder blade having opposite ends 136 and four identical
insert pockets 104, one in each corner of the rectangle.

[013]  Reference is further made to Figures 2-6, depicting various views of the cutting tool 140
and its cutting tool holder blade 100. The cutting tool holder blade 100 is formed of hard metal,
such as cemented carbide. A resilient clamping arrangement formed in a hard metal construction
may tend to crack or break under clamping forces, due to the large modulus of elasticity of the
hard metal. In comparison, the modulus of elasticity of cemented carbide is nearly three times
larger than the modulus of elasticity of steel. Therefore, when a hard metal resilient clamping
arrangement is used, it is desirable to have higher elasticity which would withstand the elastic
deformation caused by resilient clamping of a cutting insert in a cutting tool.

[014]  As mentioned above, the cutting tool 140 incudes the cutting tool holder blade 100, and
a cutting insert 150 resiliently retained in one of the insert pockets 104 of the cutting tool holder
blade 100. The cutting tool holder blade 100 has a longitudinal mid-axis A lying on a mid-
plane P and extending between the opposite ends 136. The cutting tool holder blade 100
comprises at least one insert clamping portion 102. The insert clamping portion 102 has a front
surface 122 defining a front plane F perpendicular to the mid-plane P. In particular, the front
plane F extends perpendicular to the mid-axis A and passes through the forwardmost portion of
the front surface 122.

[015]  Each insert clamping portion 102 has at least one insert pocket 104. Each insert
pocket 104 includes a base jaw 106 and a clamping jaw 110. The base jaw 106 has a base jaw
abutment surface 108. The clamping jaw 110 is resiliently connected to the base jaw 106 in a
unitary one piece construction. The clamping jaw 110 has a clamping surface 112 facing
opposite the base jaw abutment surface 108 and an insert stop surface 114 facing in a direction
transverse to the clamping surface 112. In a side view of the cutting tool holder blade 100, taken

along the mid-axis A, the insert stop surface 114 extends substantially parallel to the mid-axis A.
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[016] A curved inner surface 116 extends from the base jaw abutment surface 108 towards the
clamping jaw 110, extending further along the clamping jaw 110 towards the insert stop
surface 114. The curved inner surface 116 has a front extremity portion 118, which is spaced
apart from the front plane F by a first minimum longitudinal distance D1 (i.e., in a direction
parallel to the mid-axis A). The first minimum longitudinal distance D1 is the shortest
longitudinal distance between any portion of the curved inner surface 116 and the front plane F.
At a point closest to the mid-plane P, the curved inner surface 116 has an inner extremity
portion 120, which is spaced apart from the front extremity portion 118.

[017] A second minimum longitudinal distance D2 is the minimum distance between the
clamping surface 112 and the front plane F. The second minimum longitudinal distance D2 is
the shortest longitudinal distance between any portion of the clamping surface 112 and the front
plane F. In some cases, e.g., as shown in Figure 2, the clamping surface 112 is angled with
respect to the mid-plane P, in order to form a wedge formation with the base jaw abutment
surface 108. In such case, the second minimum longitudinal distance D2 extends between the
front plane F and the end of the clamping surface 112, which is closest to the insert stop
surface 114.

[018]  According to the present invention, the first minimum longitudinal distance D1 is
smaller than the second minimum longitudinal distance D2. In other words, the clamping
jaw 110 is narrower, in the longitudinal direction, adjacent to the front extremity portion 118 of
the curved inner surface 116, than at the clamping surface 112. Stated differently, the clamping
surface 112 overhangs the front extremity portion 118 of the curved inner surface 116, in a
direction towards the base jaw 106 and away from the front plane F. And as seen in Fig. 3, this
overhang is present even when the cutting insert 150 is retained in the insert pocket 104. In
addition, the retained cutting insert 150 is spaced apart from the front extremity portion 118 of
the curved inner surface 116. In this manner, the clamping jaw 110 has higher elasticity when
the cutting insert 150 is inserted into the insert pocket 104. Since the cutting tool holder
blade 100 is formed of hard metal, it is desirable to allow the clamping jaw 110 to withstand
elastic deformation as much as possible, while preventing breakage and cracks in the holder
blade 100, e.g. adjacent the clamping jaw 110.

[019] It would be appreciated that any one of the base jaw abutment surface 108, the clamping

surface 112 and the insert stop surface 114, may be formed as a V-shaped surface. In order to
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form a V-shaped surface, that surface must be ground in the desired direction. Making the first
minimum longitudinal distance D1 smaller than the second minimum longitudinal distance D2
allows for safer grinding of the base jaw abutment surface 108. When a grinding wheel is
entered into the insert pocket 104 in order to grind the base jaw abutment surface 108, there is
sufficient space in the front extremity portion 118 of the curved inner surface 116, for the
grinding wheel to avoid contact with the clamping jaw 110 at the curved inner surface 116. In
this manner, possible damage to the clamping jaw 110 by the grinding wheel may be avoided.
[020]  According to the embodiment shown in Figures 1-6, the cutting tool holder blade 100 is
mirror symmetric about the mid-plane P. Thus, the insert clamping portion 102 has two identical
mirrored insert pockets 104 located on opposite sides of the mid-plane P. The inner extremity
portions 120 of the curved inner surface 116 of both insert pockets 104 in the same insert
clamping portion 102 are spaced apart by a minimum transverse distance H, as indicated in
Figure 2. The minimum transverse distance H is the shortest transverse distance between any
portions of the curved inner surfaces 116 of both insert pockets 104 (i.e., in a direction
perpendicular to the mid-plane P). A third longitudinal distance D3 (Figure 2) extends between
the inner extremity portion 120 and the front plane F. According to this embodiment of the
present invention, the minimum transverse distance H is greater than the third longitudinal
distance D3. In a particular case, the minimum transverse distance H may be at least twice the
third longitudinal distance D3.

[021]  The front surface 122 may have a central indented portion 124, curving away from the
front plane F into the cutting tool holder blade. A fourth longitudinal distance D4 extends
between the innermost portion of the indented portion 124 and the front plane F (Figure 2). The
fourth longitudinal distance D4 is the largest longitudinal distance between any portion of the
front surface 122 and the front plane F. This curved indent in the front surface 122 adjacent the
resilient clamping jaws 110 narrows the clamping jaws 110 in the vicinity of the mid-plane P. In
this manner, each of the clamping jaws 110 is further flexible, and amenable to elastic
deformation when clamping the cutting insert 150.

[022]  With particular reference to Figures 5 and 6, the cutting insert 150 is mounted into the
insert pocket 104, for example, from its position shown in Figures 5 and 6, towards the
mid-plane P, until reaching the mounted position shown in Figure 1. The cutting insert 150 has

a cutting portion 152 and a locating portion 154. The cutting portion 152 has a cutting edge 156
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formed at the intersection of a rake surface 158 and a relief surface 160. The cutting insert 150
further has an upper surface 162, a lower surface 164 and a peripheral side surface 166 extending
therebetween.

[023]  The locating portion 154 extends from the cutting portion 152 away from the upper
surface 162. The locating portion 154 has opposing forward and rear locating surfaces 168, 170,
with the forward locating surface 168 located in the lower surface 164. The peripheral side
surface 166 includes opposing forward and rear surfaces 172, 174 and opposing side
surfaces 176 extending therebetween. The relief surface 160 is located in the forward
surface 172, and the rake surface 158 is located in the upper surface 162. The rear locating
surface 170 is located in the rear surface 174. In addition, a lower locating surface 178 is located
in the lower surface 164 and opposing the upper surface 162, and extending between the forward
surface 172 and the forward locating surface 168.

[024]  When the cutting insert 150 is mounted into the insert pocket 104, the base jaw
abutment surface 108 of the base jaw 106 abuts the rear surface 174 of the cutting insert 150.
The clamping surface 112 of the clamping jaw 110 abuts the forward locating surface 168 of the
cutting insert 150. The insert stop surface 114 of the clamping jaw 106 abuts the lower locating
surface 178 of the cutting insert 150.

[025]  With reference to Figures 7 and 8, another cutting tool 141 is shown, according to a
second embodiment of the present invention, including a cutting tool holder blade 101 and a
cutting insert 150. The cutting tool holder blade 101 is similar to the cutting tool holder
blade 100, having only two insert pockets 104, located in opposite corners of the rectangle. As
such, the holder blade 101 has 180° rotational symmetry about a central axis C which is
perpendicular to the longitudinal axis A and lies on the mid-plane P, but lacks mirror symmetry
about the mid-plane P. As indicated in Figure 8, for each of the insert pockets 104 of the cutting
tool holder blade 101, the first minimum longitudinal distance D1 is smaller than the second
minimum longitudinal distance D2, as in the cutting tool holder blade 100.

[026] The cutting tool holder blade 100, 101 may further have a through hole 126 adjacent
each of the insert pockets 104. Each through hole 126 is adapted to receive a respective member
of an actuating key, which serves to advance the cutting insert 150 into and out of the insert
pocket 104. Another member of the actuating key is configured to fit simultaneously either into

the insert pocket 104, adjacent the curved inner surface 116, or above the upper surface 162 of
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the cutting insert 150. The actuating key is configured to advance the cutting insert 150 into the
insert pocket 104, when the other member is located above the upper surface 162 and the key is
rotated in a first direction, and to extract the cutting insert 150, when the other member is located
adjacent the curved inner surface 116 and the key is rotated in an opposite direction.

[027] It would be appreciated that since the cutting tool holder blade 100, 101 is formed of
hard metal, it is more durable than steel, for example, in terms of durability to heat during metal
cutting. Since hard metal is durable to the heat formed during metal cutting, there is no need for
an external or internal arrangement for applying coolant fluid to the cutting area of the cutting
tool, making the holder blade 100, 101 less complicated and easier to manufacture.

[028] In addition, a cutting tool having a hard metal holder blade, such as holder
blade 100, 101 is more stabile and less prone to vibrate during metal cutting operations. This
improves the cutting tool life and total possible time of operation. When the cutting tool holder
blade is more stabile, it may also provide for deeper turning depth of the turning cutting tool.
[029]  In the cutting tool 140, 141, the cutting insert 150 may be replaced when worn, or after
a predetermined period of operation time. It would be appreciated that in the hard metal cutting
tool holder blade 100, 101, the resilience and elasticity of the clamping jaw 110 is unlikely to be
impaired over time and repeated use (i.e., which may happen in a steel holder blade, for
example).

[030]  While the present invention has been described with reference to one or more specific
embodiments, the description is intended to be illustrative as a whole and is not to be construed
as limiting the invention to the embodiments shown. It is appreciated that various modifications
may occur to those skilled in the art that, while not specifically shown herein, are nevertheless

within the scope of the invention.
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CLAIMS

1. A cutting tool holder blade (100, 101) having opposite ends (136) and a longitudinal mid-
axis (A) lying on a mid-plane (P) and extending between the opposite ends (136), the cutting tool
holder blade (100, 101) comprising:
at least one insert clamping portion (102) with a front plane (F) perpendicular to
the mid-plane (P), the insert clamping portion (102) having at least one insert
pocket (104), the insert pocket (104) comprising:
a base jaw (106) having a base jaw abutment surface (108);
a clamping jaw (110) resiliently connected to the base jaw in a unitary
one-piece construction, the clamping jaw (110) having a clamping surface (112)
facing opposite the base jaw abutment surface (108) and an insert stop

surface (114); and

a curved inner surface (116) extending from the base jaw abutment
surface (108) towards and along the clamping jaw (110), the curved inner

surface (116) having a front extremity portion (118),

wherein:

the holder blade (100, 101) is formed of hard metal, and

a first minimum longitudinal distance (D1) between the front extremity
portion (118) and the front plane (F) is smaller than a second minimum longitudinal

distance (D2) between the clamping surface (112) and the front plane (F).

2. The cutting tool holder blade (100) according to claim 1, wherein:
the cutting tool holder blade (100) is mirror-symmetric about the mid-plane (P)
with the at least one insert clamping portion (102) having two insert pockets (104)
located on opposite sides of the mid-plane (P),
the curved inner surface (116) has an inner extremity portion (120), spaced apart
from the front extremity portion (118), with a minimum transverse distance (H)
extending between the inner extremity portions (120) of both insert pockets (104) in the

same insert clamping portion (102),
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a third longitudinal distance (D3) extends between the inner extremity
portion (120) of each insert pocket (104) and the front plane (F), and
the minimum transverse distance (H) is greater than the third longitudinal

distance (D3).

3. The cutting tool holder blade (100) according to claim 2, wherein the minimum

transverse distance (H) is at least twice the third longitudinal distance (D3).

4. The cutting tool holder blade (100) according to any one of claims 2-3, wherein a front
surface (122) extends away from the insert pocket (104) along the insert clamping portion (102),
the front surface (122) having a central indented portion (124) indented away from the front

plane (F) into the cutting tool holder blade.

5. The cutting tool holder blade (100, 101) according to any one of claims 1-4, wherein the
cutting tool holder blade (100, 101) is formed of cemented carbide.

6. The cutting tool holder blade (101) according to any one of claims 1 and 5, wherein:
the holder blade has 180° rotational symmetry about a central axis (C) perpendicular to
the longitudinal axis (A) and lies on the mid-plane (P), and
the holder blade lacks mirror symmetry about the mid-plane (P).

7. A cutting tool (140, 141) comprising:
a cutting tool holder blade (100, 101) according to any one of claims 1-6, and
a cutting insert (150) resiliently retained in one of the at least one insert

pocket (104) of the cutting tool holder blade (100, 101).

8. The cutting tool (140, 141) according to claim 7, wherein:
the cutting insert (150) comprises:
a cutting portion (152) and a locating portion (154), the cutting
portion (152) having a cutting edge (156) formed at the intersection of a rake
surface (158) and a relief surface (160);

-11 -
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an upper surface (162), a lower surface (164) and a peripheral side
surface (166) extending therebetween, the locating portion (154) extending from
the cutting portion (152) away from the upper surface (162), the locating
portion (154) having opposing forward and rear locating surfaces (168, 170), the
forward locating surface (168) being located in the lower surface (164), the
peripheral side surface (166) comprising:
opposing forward and rear surfaces (172, 174) and opposing side
surfaces (176) extending between the forward and rear
surfaces (172, 174), the relief surface (160) being located in the forward
surface (172), the rake surface (158) being located in the upper
surface (162), and the rear locating surface (170) being located in the rear
surface (174); and
a lower locating surface (178) located in the lower surface (164)
and opposing the upper surface (162), and extending between the forward

surface (172) and the forward locating surface (168).

9. The cutting tool (140, 141) according to any one of claims 7-8, wherein:
the base jaw abutment surface (108) of the base jaw (106) abuts the rear
surface (174) of the cutting insert (150),
the clamping surface (112) of the clamping jaw (110) abuts the forward locating
surface (168) of the cutting insert (150), and
the insert stop surface (114) of the clamping jaw (106) abuts the lower locating
surface (178) of the cutting insert (150).

10. The cutting tool (140, 141) according to any one of claims 7-9, wherein:

both the cutting tool holder blade (100, 101) and the cutting insert (150) are formed of
cemented carbide; and

the cutting insert (150) is spaced apart from the front extremity portion (118) of the

curved inner surface (116).
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11. A cutting tool holder blade (100, 101) having opposite ends (136) and a longitudinal mid-
axis (A) lying on a mid-plane (P) and extending between the opposite ends (136), the cutting tool
holder blade (100, 101) comprising:
at least one insert clamping portion (102) having at least one insert pocket (104),
the insert pocket (104) comprising:
a base jaw (106) having a base jaw abutment surface (108);
a clamping jaw (110) resiliently connected to the base jaw in a unitary
one-piece construction, the clamping jaw (110) having a clamping surface (112)
facing opposite the base jaw abutment surface (108) and an insert stop

surface (114); and

a curved inner surface (116) extending from the base jaw abutment
surface (108) towards and along the clamping jaw (110), the curved inner

surface (116) having a front extremity portion (118),

wherein:

the holder blade (100, 101) is formed of hard metal;

the at least one insert clamping portion (102) has a front plane (F) extending
perpendicular to the mid-plane (P), the front plane (F) passing through a forwardmost
portion of a front surface (122) of the at least one insert clamping portion (102); and

the clamping surface (112) overhangs the front extremity portion (118) of the
curved inner surface (116), in a direction towards the base jaw (106) and away from the

front plane (F).

12. The cutting tool holder blade (100) according to claim 11, wherein:
the cutting tool holder blade (100) is mirror-symmetric about the mid-plane (P)
with the at least one insert clamping portion (102) having two insert pockets (104)
located on opposite sides of the mid-plane (P),
the curved inner surface (116) has an inner extremity portion (120), spaced apart
from the front extremity portion (118), with a minimum transverse distance (H)
extending between the inner extremity portions (120) of both insert pockets (104) in the

same insert clamping portion (102),
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a third longitudinal distance (D3) extends between the inner extremity
portion (120) of each insert pocket (104) and the front plane (F), and
the minimum transverse distance (H) is greater than the third longitudinal

distance (D3).

13. The cutting tool holder blade (100) according to any one of claims 11-12, wherein the

minimum transverse distance (H) is at least twice the third longitudinal distance (D3).

14. The cutting tool holder blade (100) according to any one of claims 11-13, wherein the
front surface (122) has a central indented portion (124) indented away from the front plane (F)

into the cutting tool holder blade.

15. The cutting tool holder blade (100, 101) according to any one of claims 11-14, wherein

the hard metal comprises cemented carbide.

16. The cutting tool holder blade (101) according to any one of claims 11 and 15, wherein:
the holder blade has 180° rotational symmetry about a central axis (C) perpendicular to
the longitudinal axis (A) and lying on the mid-plane (P), and
the holder blade lacks mirror symmetry about the mid-plane (P).

17. A cutting tool (140, 141) comprising:

a cutting tool holder blade (100, 101) according to any one of claims 11-16, and

a cutting insert (150) resiliently retained in the at least one insert pocket (104) of the
cutting tool holder blade (100, 101); wherein:

both the cutting tool holder blade (100, 101) and the cutting insert (150) are formed of
cemented carbide; and

the cutting insert (150) is spaced apart from the front extremity portion (118) of the

curved inner surface (116).
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