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(54) Title: ROTARY TOOL WITH INTERNAL COOLING

(57) Abstract: The invention is rotary tool with internal cooling consisting
of a carrier (N) and at least one cutting insert (D) fixed in the bed (L) of the

Fig. 1

carrier (N), where a clamping screw (U) that can be fixed to the machining
spindle passes through the centra! hole (0) of the carrier (N) machine, whereby
the clamping screw (U) is provided with a head (H) that exceeds the diameter
of the central hole (0) in the carrier (N). The clamping screw (U) is hollow,
while the head of the clamping screw (U) is provided with channels (K), the
outlet of which is directed from the head of the clamping screw (U) to the
back of the cutting insert (D).
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Rotary tool with internal cooling

Technical Field

The invention is a rofary ool with internal cooling consisting of a
carrier and at least one cutling insert fixed in the carrier bed, where a
clamping screw that can be fixed to the spindle of & machine tool passes
through the central hole of the carrier, and the clamping screw is provided

with a head that exceeds the diameter of the central hole in the carrier.

Background Art

When machining most common structural materials with tools with
replaceable inserts, it is essential to use cooling/lubrication during the
cutting process. The worse the physical and chemical properties of the
machined material relative {o its machinability, the greater the importance
of the effect of cooling, while heat is generated during cutting generally
due to the friction of the tool surfaces against the machined material and
further plastic deformation at the point of chip formation,. Then, its removal
has a crucial effect on the durability of the tool and on the guality of the
machined surface, especially in terms of its integrity. The cooling system
has positive effects on the one hand in terms of cutting itself, lubrication,
cleaning, elc.

The medium, usually a liquid, is supplied under standard or
increased pressure. In practice, the latter is referred to as high-pressure
cooling, during which there is better penetration of the liquid between the
chip and the cutting edge of the tool. it is known from the state of the art
to cool a turning tool with a liquid; one of the possibilities is internal cooling,
where the cutting liquid is fed through the spindle or turret of the machine
tool through a suitable channel system in the tool fo the cutting edges,
often through holes in the tooth gaps, through which the process medium
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is fed directly to the tip of the tool to the cutling edge of the tool, especially
the holes in the carrier of the replaceable cutling insert so that it is directed
directly to the cutling edge in the place of the cul, Replaceable cutting
parts are currently most often in the form of so-called replaceable cutling
inserts. The plates have different geometrical characteristics and are
usually made of solid material with a hole in the middie used for clamping
info the holder. The inserts are most often made of cemented carbides,
CBN, PCBN or PCD and are provided with a thin layer. However, other
malerials are also used, from which the entire plate or only the cutling
edge is formed.

The cutting insert can be cooled on its face and/or on its back. The
cooling of both the forehead and the back is considered the most complex
alternative, while the exscution of the cooling depends on the structural
arrangement of the carrier. Solutions are known from the state of the art
which implement cooling of both the face and the back with the help of
additional nozzles that connect to the supply of the cooling medium and
direct the flow of this medium to the face or back of the cutting insert or to
both parts at the same time. Such solutions are known, for example, from
document 822020594 or EP2873477A1. Some designs are based on the
documents WO2012070046A1, US20180158855A1 or (CZ2020159,
where the direction of the cooling liquid is defined by the design of the
cutting insert itself, equipped with a system of internal distributions, which
lead to the face, the back or both parts of the cutting insert at the same
time.

There are also solutions with the supply of process liquid solved with
the help of internal channels that point to the edge of the {ool, or with the
help of articulated hoses that are mounted firmly on the spindle of the
machine, However, the liquid is not completely efficiently supplied 1o the

cutting site, and often there is cooling of the chips rather than cooling of
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the ool edge, because the resulling chip covers the tool edge. Moreover,
these solutions are expensive to produce due to interference with standard
carrier structures, which entails high production costs and a significant
modification of the production technology. These disadvantages are

eliminated by the solution in the present application of the invention.

Disclosure of invention

The essence of the invention is a rotary {ool with internal cooling
consisting of a carrier and at least one cutting insert. The insert is fixed in
the carrier bed, where a clamping screw fixed to the spindle of the machine
tool passes through the central hole of the carrier, while the clamping
screw is equipped with a head that exceeds the diameter of the central
hole in the carrier. The clamping screw is hollow, while its head is equipped
with channels, the outlet of which is directed from the clamping screw head
to the back of the cutling insert. This solution brings usage for different
cooling environments and different diameters and types of rotary fools
clamped by the center screw. This ensures the universality of this cooling
system depending on the cooling medium, ool design and type of material
being machined. Moreover, it can be used for new future tools as well as

for existing tools, thanks to easy integration with the machining tool.

There are several ways how io increase the efficiency of this
invention. Firstly, it is advantageous if the internal channels are brought
out of the head of the clamping screw by external arms. Thus, the distance
between the coolant outlets and the cutting inserts is shortened. This
ensures an even supply of the cooling liquid to the back of the tool and
precise cooling at the cut point without large velocity and pressure losses
of the flowing liquid.
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Secondly, a cap can be connected to the head of the clamping
screw, from which at least one outer arm protrudes, and the cap is
equipped with a channel connected to the outlet of the channel from the
head of the clamping screw, while the channel exils through the outer arm
to the back of the culling inserl. This ensures the supply of a sufficient
amount of liquid to the cutling site at the appropriate pressure, and at the
same time chips are removed from the cutting site.

Next, it is advantageous if the outer arms are brought out of the disk
rotatably stored in the lid. The rotation of the lid, and thus the cooling of
the ridges of the cutting edge plates, ocours due to the pressure of the
fiquid, the disc is placed in the bearing, which is located in the disc belwesen
the disc and the bearing.

Next, the arm can be curved in the form of a helix at a small angle,
so that the disk is rotated with the help of the coolant pressure with
sufficient intensity at the outlel.

Nexi, it is advantageous if the arms are connected {o each other by
struts, thereby strengthening the structure, as the arms can be damaged
by chips arising during machining.

Nexi, a coolant reservoir can be placed in the head of the clamping
screw andfor cap. This ensures the accumulation of the cooling emulsion
in the cap and subsequently the even distribution of the cooling liquid to
the individual channels.

Last but not least, i is advantageous if the outlet of the channel
narrows in the direction of the flow of the coolant, because under a stable
pressure with a decreasing diameter, the coolant acquires a higher kinstic
speed, and thanks to this, a targeted flow of the cutling fluid for a specific
operation with a specific tool is ensured.
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Description of drawings

in Fig. 1 is an overall isomelric view of a rotary machining tool, Fig. 2
shows a section of a rotary tool. Fig. 3 shows a view of the tool from below,
in Fig. 4 is an isometric view of the clamping screw in an alternative with a
cap, in which the disk with arms is stored. In Fig. 5 is a sectional view of
the same clamping screw. Fig. 6 shows the embodiment of the clamping

screw fool in an alternative with a cap in which the disk with arms is stored.

Description of exemple embodiment

Description of exemple embodiment |

The rotary tool with internal cooling consists of a carrier N and six
evenly spaced cutling inserts D. The culling inserts D are fixed in individual
beds L located in the carrier N. The clamping screw U passes through the
central hole O of the carrier N. The clamping screw U is fixed in the thread
of the holder d connecting the carrier N o the spindle of the machine fool.
The clamping screw U is equipped with a head H. The head H exceeds
the diameter of the central hole O in the carrier N. The clamping screw U
is hollow, while the head H of the clamping screw U is equipped with
internal channels K, the outlet of which is directed from the head H of the
clamping screw U 1o the back of the culting insert D. Internal channels K
are led out of the head H of the clamping screw by external arms R led out
of the plug D’ rotatably mounted in the cap V. The head H of the clamping
screw U Is provided with an external thread, the cap V, on the other hand,
is provided with an internal thread. Between the cap V and the piug D’
there is a radial bearing X. The ouler arms R of the cap V are curved in
the shape of a helix. The outer arms R are further interconnected by struts
V. In the plug D' there is a reservoir Z of cooling liquid, which in its lower

part is equipped with a cone k, which facilitates the directing of the cooling

5



WO 2023/174459 PCT/CZ2022/000050

medium info the individual channels K and K. Channels K and K are
designed in a clockwise direction in this exemplary embodiment. The
outlet of the inner channel K or the inner channel K narrows in the direction
of the coolant flow. The culting fluid passes through the center of the
holder d through the clamping screw U passing through the central hole O
of the carrier N of the cutling insert D through the outlets of the cooling
medium directed o the back of the cutting insert D from the outiets of the
arms R of the plug £. As a resull of the pressure of the cooling liquid
passing through the channels K and K, rotation occurs plug £ with arms
R and coolant splash on the back of the cutling inserts D.

Description of exemple embodiment i

The rotary tool for machining with internal cooling consists of a
carrier N and four cutting inserts B placed equally at 90 °. The cutting inseris
b are fixed in individual beds L located in the carrier N. The clamping screw
U passes through the central hole O of the carrier N. The clamping screw
U is fixed in the holder d connecting the carrier N with the clamping mandrel.
The clamping screw U is equipped with a head H. The head H exceeds the
diameter of the central hole Q in the carrier N. The clamping screw U is
holiow, while the head H of the clamping screw U is equipped with infernal
channels K, the outlet of which is directed from the head H of the clamping
screw U to the back of the culling insert D. The inner channels K are led
out of the head H of the clamping screw by the outer arms R. The outer
arms R are curved in the shape of a helix. The outer arms R are further
interconnected by struts V', The K channels in this exemplary embodiment
are designed in a left-handed direction. The outlet of the inner channel K
narrows in the direction of the coolant flow.

The cutting fluid passes through the center of the holder d through the

clamping screw U passing through the central hole O of the carrier N of the
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cutting insert D through the outlets of the cooling medium direcied to the
back of the cutling insert D from the outlets of the arms R brought out from

the head H of the clamping screw U.

industrial applicability

The fool described according to the technical solution finds ils

application mainly in the construction of chip machining {ools.
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CLAIMS

1. Rotary ool with internal cooling consisting of a carrier (N} and at
ieast one cutling insert (D) fixed in the bed (L) of the carrier (N}, where 8
clamping screw {U) that can be fixed o the machining spindle passes
through the central hole {O) of the carrier (N} machine, wherein the
clamping screw {U) is provided with a head (H) that exceeds the diameter
of the central hole (Q) in the carrier (N} characterized in that the
clamping screw (U} is hollow, while the head (H) of the clamping screw
(U ) is equipped with internal channels (K}, whose outlet points from the
head (H} of the clamping screw {U) to the back of the cutting insert (D).

2. Rotary tool according to claim 1, characlerized in that the inner
channels (K} are led out of the head (H) of the clamping screw by the outer
arms (R).

3. Rotary tool according to claim 1, characterized in that a cap (V)
is connected to the head (H) of the clamping screw (U}, from which at least
one outer arm (R} protrudes, while the cap (V) is provided with a channel
(K"} following the outlet of the channel (K) from the head {H) of the
clamping screw {U), while the channel (K'} exits through the outer arm (R)
to the back of the cutting insert (D).

4. Rotary ool according to claim 3, characterized in that the outer

arms (R} are brought out of the plug (D'} rotatably mounted in the cap (V).

5. Rotary ool according to claim 4, characterized in that the outer
arms (R} of the lid (V) are curved.

6. Rotary ool according to claim 5, characterized in that the outer
arms (R} are connectled to each other by struts (V).
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7. A rotary ool according to claim 1, 2, 3, 4, 5 or §, characterized in
that a cooling reservoir (£} is located in the head (M) of the clamping screw
{3, the cap (V) and/or the plug (D'} liquids.

8. Rotary tool according to claim 1, 2, 3, 4, 5, 6 or 7, characlerized
in that the outlet of the inner channel (K} or the inner channel (K') narrows

in the direction of the coolant flow.
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Fig. 1
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Fig. 2
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Fig. 3
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Fig. 5
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