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DESCRIPTION

Title of Invention

THREADING TOOL AND METHOD OF THREADING

Technical Field
[0001]

The present invention relates to a threading tool for forming a thread groove on
outer circumference of a rotating work material and a method of threading.

Priority is claimed on Japanese Patent Application No. 2016-127007, filed June

27,2016, the content of which is incorporated herein by reference.

Background Art
[0002]

As one of those threading tools, a threading tool, in which the outer diameter of
the front end of the chip of the bite is smaller than the inner diameter of the corner part of
the crest and the root of the thread to be formed, is described in Japanese Unexamined
Patent Application, First Publication No. H06-254720 (A), for example.

[0003]

In addition, in Japanese Unexamined Patent Application, First Publication No.
HO06-254720 (A), a method of threading, in which a thread is spirally curved by thrusting
the front end of the bite on the circumference of the work material while the work
material is rotating; and by controlling the movement of the chip during processes from
rough cutting to the finish cutting by the numerical control programed in advance

corresponding to the shape of the thread to be formed, with such a threading tool is



10

15

20

25

described.

Summary of Invention
Technical Problem
[0004]

However, in the threading tool, in which the outer diameter of the front end of
the bite is smaller than the inner diameter of the corner part of the crest and the root of
the thread, such as the one described in Japanese Unexamined Patent Application, First
Publication No. H06-254720 (A), the cutting amount scraped off from the work material
by the bite, the front end of which is thrusted on the circumference of the work material,
becomes less when the bite travels around the axis direction once. Thus, a thread having
predetermined width and depth could not be formed without performing more rotational
movement. Moreover, there is a need for performing the finish cutting with a less amount
of movement after performing the rough cutting the thread groove by the front end of the
bite with a small outer diameter as described above. Consequently, it takes a lot of time
for forming the thread groove.

[0005]

The present invention is made under the circumstance explained above. The
purpose of the present invention is to provide a threading tool, which is capable of
performing efficient threading by reducing the number of times of movement of the tool

main body in forming the thread groove, and a method of threading.

Solution to Problem
[0006]

In order to achieve the purpose by solving the above-mentioned technical
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problems, the present invention has an aspect, which is a threading tool including:
a tool main body; and
a cutting edge portion, , which is provided on a tip portion of the tool main body
and has a rake face and a flank face, wherein
the cutting edge portion includes:
a primary cutting edge extending in a tooth width direction of the
cutting edge portion viewed from a direction facing the rake face;
two corner edges, , one and other of which are provided on one and
other of both ends of the primary cutting edge, respectively, and are in a convex curve
shape; and
two secondary cutting edges, one and other of which extend from the
one and the other of the two corner edges to a rear end side of the cutting edge portion,
respectively,
the two secondary cutting edges are shorter than the primary cutting edge, and
at least the one or the other of the two secondary edges is slanted to a direction
intersecting the primary cutting edge in an obtuse angle viewed from the direction facing
the rake face.
[0007]
Other aspect of the present invention is a method of threading including the step
of forming a thread groove by using the above-described threading tool, wherein
in the step of forming a thread groove, the tool main body is moved relative to a
work material in a rotational axis direction of the work material while the cutting edge
portion cutting into a circumference of the rotating work material from a primary cutting
edge side in incremental steps at least in a radial direction of the work material.

[0008]
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In the threading tool and the method of threading configured as described above,
the primary cutting edge, which extends in the tooth width direction; and the secondary
cuttings edges, each of which is connected to one of the both ends of the primary cutting
edge through the corner edge and extends to the rear end side of the cutting edge portion,
are provided to the cutting edge portion of the front end part of the tool main body. Thus,
the primary cutting edge can scrape off the work material in a wider range in the tooth
width direction during the cutting edge portion being cut into the circumference by
moving the cutting edge portion in the radial direction of the work material.

[0009]

In addition, after forming the thread groove by having the cutting edge portion
cut in in advance and then during having the cutting edge portion cut in subsequently, the
groove wall surface formed in the previous cutting can be smoothly continued to the
subsequent groove wall surface by moving the cutting edge portion in the radial direction
along with the secondary cutting edge. Because of this, there is no need for performing
the finish cutting as a separate process. Therefore, processing time is shortened by
reducing the number of times of movement of the main tool body; and efficient threading
can be performed.

[0010]

Moreover, in the case where the threading groove with a trapezoidal section is
formed, since a secondary cutting edge among the two secondary cutting edges, which is
connected to at least one of the two corner edges provided on the both ends of the
primary cutting edge, is slanted in the direction intersecting the primary cutting edge in
an obtuse angle viewed from the direction facing the rake face, the slanted groove wall
surface can be formed without need for the finish cutting by feeding the cutting edge

portion along the slant direction.
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[0011]

In addition, the length of the two secondary cutting edges is shorter than the
length of the primary cutting edge in consideration of due to: the balance of the cutting
force exerted on the cutting edge portion; and deflection of the tool main body by cutting
force. In addition, it is preferable that the tool main body is in a square pillar shape, and
the cutting edge portion is provided on the longitudinal end portion of the tool main body.
In addition, it is preferable that the lengths of the two secondary cutting edges are 1/2 or
less of the length of the primary cutting edge. More preferably, they are 1/5 or less of the
length of the primary cutting edge. The each of the two secondary cutting edges may be
linear viewed from the direction facing the rake face. However, by having the secondary
cutting edge in a convex curve shape with a curvature radius higher than a curvature
radius of the each of the corner edges viewed from the direction facing the rake face, the
groove wall surfaces formed by the secondary cutting edge are continued smoothly even

if the tool main body is deflected.

Advantageous Effects of Invention
[0012]

As explained above, according to the present invention, the primary cutting edge
can scrape off the work material in the wide range; and the smooth groove wall surface
can be formed by the secondary cutting edge. Thus, the processing time can be shortened
by reducing the number of times of movement of the tool main body in forming the

thread groove; and efficient threading can be performed.

Brief Description of Drawings

[0013]
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FIG. 1 is a perspective view showing an embodiment of the threading tool of the
present invention.

FIG. 2 is a plan view of the cutting edge portion in the embodiment shown in

FIG. 1.

FIG. 3 is a side view of the cutting edge portion in the embodiment shown in FIG.
L.

FIG. 4 is a front view of the cutting edge portion in the embodiment shown in
FIG. 1.

FIG. 5 is a view showing the trajectory of the cutting edge portion in the method
of threading, which is other embodiment of the present invention, in the case of

performing threading by utilizing the embodiment shown in FIG. 1.

Description of Embodiments
[0014]

FIGS. 1 to 4 show the threading tool, which is an embodiment of the present
invention. FIG. 5 shows the method of threading, which is another embodiment of the
present invention, by using the threading tool of the above-described present embodiment
of the present invention. The threading tool of the present embodiment is a cutting insert
for threading. It has the tool main body 1 in a substantially square pillar shape formed of
hard material such as the cemented carbide and the like, and the cutting edge portion 2 on
the longitudinal end of the tool main body 1 (both end potions in the present
embodiment). In the threading tool as configured above, the tool main body 1 is attached
to a holder not shown in the drawings. The threading tool is used for threading by having
one of the cutting portions 2 cut into the work material W in the state where the one of

the cutting edge portions 2 faces the circumference (for example, the outer



10

15

20

25

7

circumference) of a rotating work material in a cylindrical shape while the longitudinal
direction of the tool main body 1 is kept perpendicular to the circumference of the work
material.

[0015]

The rake face 3, which is disposed in such a way that the rake face 3 faces the
rotation direction of the work material W (the lower side in FIGS. 3 and 4); and the flank
face 4, which is disposed in such a way that the flank face 4 extends from the rake face 3
to the rotation direction of the work material W, are provided to the cutting edge portion
2. The rake face 3 has the rake angle in such a way that the rake face 3 directs to the side
of the rotation direction as the rake face 3 extending to the rear end side of the cutting
edge portion 2 (the right side in FIGS. 2 and 3). The flank face 4 has the clearance angle
in such a way that the flank face 4 slants inwardly into the cutting edge portion 2 as the
flank face 4 extending from the rake face 3 to the rotation direction of the work material
W.

[0016]

The primary cutting edge 5 in a linear shape, which extends to the tooth width
direction of the cutting edge portion 2 (the vertical direction in FIG. 2) perpendicular to
the longitudinal direction of the tool main body 1 viewed from the direction facing the
rake face 3, is provided on the intersecting ridge line part between the rake face 3 and the
flank face 4 facing the front end side of the cutting edge portion 2 on the front end of the
cutting edge portion 2. In addition, a curved corner edge 6, which is curved toward the
rear end side of the tool main body 1 and in a shape of a convex curve shape such as a
convex arc touching the primary cutting edge 4 viewed from the direction facing the rake
face 3, is provided on each of the both ends of the primary cutting edge 2. In addition,

each of secondary cutting edges 7 is formed in such a way that the secondary cutting
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edge 7 extends from the rear end of each of these corner edges 7 to the rear end side of
the cutting edge portion 2.
[0017]

The secondary cutting edge 7 is formed in a linear shape touching the corner
edge 6 viewed from the direction facing the rake face 3 in the present embodiment. The
threading tool of the present embodiment is for forming a thread groove, the cross section
of which is in a trapezoid having one oblique side, on the work material W. In this
threading tool of the present embodiment, among the two secondary cutting edges 7
connecting to the two corner edges 6, respectively, the other secondary cutting edge 7B
(the secondary cutting edge on the upper side in FIG. 2) extends obliquely in the direction
intersecting the primary cutting edge 5 in an obtuse angle viewed from the direction
facing the rake face 3, whereas one of the secondary cutting edges 7A (the secondary
cutting edge on the lower side in FIG. 2) extends perpendicularly to the primary cutting
edge 5 from the corner edge 6 in the longitudinal direction of the tool main body 1. The
oblique angle of the secondary cutting edge 7B relative to the primary cutting edge 5
matches to the inclination angle of the oblique side relative to the straight line formed by
the bottom surface of the thread groove section.

[0018]

In addition, the lengths of the secondary cutting edges 7 in the directions along
with these secondary cutting edges 7A, 7B are set to be shorter than the length of the
primary cutting edge 5. Moreover, the perimeter and the curvature radius of the corner
edge 6 are set to be shorter than the length of the primary cutting edge 5. Furthermore, in
the present embodiment, it is preferable that the lengths of the secondary cutting edges 7
in the directions along with each of the secondary cutting edges 7A, 7B are set to 1/2 or

less of the length of the primary cutting edge 5. More preferably, it is set to 1/5 or less.
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For example, the lengths of the secondary cutting edges 7 are set to the range of 0.5 mm
to 1.0 mm. Speaking of the intersecting ridge line parts between: the rake face 3; and the
two flank faces 4 facing both sides of the cutting edge portion 2, on the rear end side of
the cutting edge portion 2 beyond the secondary cutting edges 7, they are slanted in such
a way that the intersecting ridge line parts extend inwardly to the rake face 3 at a small
angle in the longitudinal direction as extending to the rear end side to form clearance.
[0019]

In the method of threading of the present embodiment, in which threading on the
above-described rotating work material W is performed by the threading tool configured
as described above, the tool main body 1 is moved relative to the rotational axis direction
of the work material W along with the lead of the thread groove to be formed, while the
cutting edge portion 2 sequentially cutting into the outer circumference of the work
material W from the a primary cutting edge side 5 in incremental steps at least in the
radial direction of the work material W (the horizontal direction in FIG. 5). In the present
embodiment, the cutting edge portion 2 cuts into the work material W, while the cutting
edge portion 2 being shifted in incremental steps in the rotational axis direction of the
work material W (the vertical direction in FIG. 5) as shown in FIG. 5.

[0020]

In other words, in the present embodiment, the thread groove, which is shallow
and has the same width as the tooth width of the cutting edge portion 2, on the outer
circumference of the work material W, is formed by relatively moving the tool main body
1 along with the above-described lead in the position indicated by the reference symbol
“P1” in FIG. 5, while the cutting edge portion 2 cutting into the work material W, for
example. At this time, by having the cutting edge portion 2 cut into the work material W

within the range from the primary cutting edge 5 to the rear end of the above-described
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other secondary cutting edge 7B, the groove wall surface inclined to the above-described
rotation axis is formed by the other secondary cutting edge 7B as shown in FIG. 5.
[0021]

Then, the width of the thread groove is broadened by: shifting the tool main
body 1 in the rotational axis direction in such a way that the cutting edge portion 2 is
positioned on the positon P2 where the cutting edge portion 2 overlaps the trajectory of
the cutting edge portion 2 on the above-described position P1; and relatively moving the
tool main body 1 while the cutting edge potion 2 cutting into the work material W in the
same manner. Then, the tool main body 1 is shifted in such a way that the cutting edge
portion 2 is positioned on the location P3, in which the cutting edge portion 2 overlaps
the trajectory of the cutting edge portion 2 in the above-described position P2 and the
width of the opening of the thread groove becomes a predetermined width; and the tool
main body 1 is relatively moved as the cutting edge portion 2 being cut into the work
material W. At this time, by having the cutting edge portion 2 cut into the work material
W in the range from the primary cutting edge 5 to the rear end of the above-described
one secondary cutting edge 7A as shown in FIG. 5, the groove wall surface, which faces
the inclined groove wall surface and is perpendicular to the above-described rotational
axis, is formed.

[0022]

Next, the tool main body 1 is moved relatively to the rotational axis direction of
the work material W, as the cutting edge portion 2 cutting into the work material W
further to the inner circumference side of the work material W in the radial direction (the
left side in FIG. 5) from the positon P3 to the position P4, which is within the range from
the primary cutting edge 5 to the rear end of the one secondary cutting edge 7A. At this

time, by having the cutting edge portion 2 cut into the work material W along with the
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above-described longitudinal direction, the groove wall surfaces, which are formed by
the one secondary cutting edge 7A in the positions P3 and P4, are continuously extended
to the inner circumference side in the radial direction.

[0023]

Furthermore, after the tool main body 1 is shifted in such a way that the cutting
edge portion 2 is positioned to the positon PS5 where the cutting edge portion 2 overlaps
the trajectory of the cutting edge portion 2 in the position P4 in the rotational axis
direction; and the width of the thread groove is broadened by relatively moving the tool
main body 1 as the cutting edge portion 2 cutting into the work material W, the tool main
body 1 is shifted in such a way that the cutting edge portion 2 is positioned to the
position P6 for the tool main body 1 to be relatively moved. At this time, by having the
other secondary cutting edge 7B on the position P6 be placed so as to be continuous to
the trajectory of the other secondary cutting edge 7B on the position P1, the thread
groove, which is inclined relative to the above-described rotational axis, is continuously
extended to the inner circumference side in the radial direction
[0024]

As explained above, the thread groove is formed on the outer circumference of
the work material W having the predetermined groove width and depth as shown in FIG.
5 by repeating the operation, in which the tool main body 1 is moved relatively to the
work material W by having the cutting edge portion 2 cut into the work material W in in
the radial direction incremental steps, as the cutting edge portion 2 being shifted in the
rotational axis direction of the work material W in incremental steps. Such an operation
can be performed automatically by a program input in a computing device such as a
computer and the like provided to the machine tool, for example.

[0025]
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In addition, in the case where the intersecting ridge line part between the outer
circumference of the work material W and the groove wall surface of the thread groove is
chamfered into a convex curved shape in its cross section, machining by the corner edges
6 may be performed by moving the cutting edge portion 2 so as to draw trajectories in
shown by the reference symbol Q in FIG. 5 before or after the thread groove is formed on
the outer circumference of the work material W. Furthermore, the orders of threading on
the positons P1 to P3 and the positions P4 to P6 may be differed.

[0026]

In the threading tool configured as described above, the primary cutting edge 5
is provided on the front end of the cutting edge portion 2 extending in the tooth width
direction of the cutting edge portion 2. In the method of threading using such a threading
tool, cutting can be performed by the primary cutting edge 5 in a wider range in the tooth
width direction by a single round of cutting into the work material W as shown in FIG. 5.
Because of this, the number of cutting during forming the thread groove with a
predetermined width, that is the number of movement of the tool main body 1, can be
reduced.

[0027]

In addition, the secondary cutting edge 7 is provided on both ends of the primary
cutting edge 5 through the corner edge 6. Therefore, the groove wall surfaces of the
thread groove formed by the secondary cutting edges 7 can be continuously connected
each other smoothly by performing cutting into the work material W along with the
secondary cutting edge 7 with the cutting amount in the range from the primary cutting
edge 5 to the rear end of the secondary cutting edge 7 during subsequent cutting into the
work material W after performing the previous cutting into the circumference of the work

material W in the radial direction. Because of this, there is no need for performing the
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finish cutting as a separate process. Thus, in conjunction with the above-described
reduction of the number of cutting into the work material W, the processing time is
shortened; and efficient threading can be performed.

[0028]

In addition, as described above, the threading tool of the present embodiment is
for forming the thread groove, the cross section of which is in the trapezoid having one
oblique side, on the work material W. In accordance with this, among the two secondary
cutting edges 7, the other secondary cutting edge 7B is slanted in the direction
intersecting the primary cutting edge 5 in the obtuse angle, which equals to the
inclination angle of the oblique side relative to the straight line formed by the bottom
surface of the thread groove section, whereas one of the secondary cutting edges 7A
extends perpendicularly to the primary cutting edge 5 in the longitudinal direction of the
tool main body 1 viewed from the direction facing the rake face 3. Because of this, even
in the case where the thread groove having the cross section with the oblique side as
described above, by having cutting edge portion 2 cut into the work material W
sequentially along with the inclination of the other secondary cutting edge 7B, smoothly
connected groove wall surfaces can be formed whereas the number of cutting being
reduced.

[0029]

In the present embodiment, the case in which the thread groove, the cross
section of which is in the trapezoid having one oblique side as described above, is formed
on the working material W is explained. However, in the case where a thread groove, the
cross section of which is in a shape having two oblique sides such as an isosceles
trapezoid and the like, is formed on the work material W, the above-described one

secondary cutting edge 7A may be slanted in the direction intersecting the primary
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cutting edge 5 in an obtuse angle viewed from the direction facing the rake face 3 in
conformity with the inclination angle of the oblique side relative to the straight line
formed by the bottom surface of the thread groove section, for example.

[0030]

In addition, the length of the secondary cutting edge 7 is set shorter than the
length of the primary cutting edge 5 in the present embodiment. Thus, even if the
secondary cutting edge 7 is cut into the work material W to the rear end of the secondary
cutting edge 7, impairment of the balance of the cutting force exerted on the cutting edge
portion 5; and deflection of the tool main body 1 by the impaired balance of the cutting
force, can be prevented. Therefore, threading can be performed with a higher accuracy.
Contrary to that, since the primary cutting edge 5 is longer than the secondary cutting
edge 7, the threading groove can be formed on the work material W in the wider range in
the tooth width direction by a single round of cutting into the work material W as
described above.

[0031]

In addition, in the present embodiment, the length of the secondary cutting edge
7, which is set shorter than the length of the primary cutting edge 5 as described above, is
set to 1/2 or less of the length of the primary cutting edge 5. Thus, unnecessary increase
of the cutting force can be prevented. In other words, if the length of the secondary
cutting edge 7 were longer than 1/2 of the length of the primary cutting edge 5, it would
be possible that the cutting force is increased unnecessarily and deflection of the tool
main body 1 is likely to occur. In order to reliably prevent the increase of the cutting
force, it is more preferable that the length of the secondary cutting edge 7 is set to 1/5 or
less of the length of the primary cutting edge 5 as described above. However, if the

length the secondary cutting edge 7 were set excessively short, it would be possible that
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the efficient threading by reducing the number of cutting as described above cannot be
performed since the cutting amount becomes too low. Thus, it is preferable that the length
of the secondary cutting edge 7 is set to 1/10 or more of the length of the primary cutting
edge 5. Specifically, it is preferable that the length of the secondary cutting edge 7 is set
in the range of 0.5 mm to 1.0 mm as described above.

[0032]

In addition, in the present embodiment, the secondary cutting edge 7 is formed
in the linear shape viewed from the direction facing the rake face 3. Thus, when the
cutting edge portion 2 cut into the work material W along with the secondary cutting
edge 7, the formed groove wall surfaces are connected smoothly as described above.
However, if deflection occurred in the tool main body 1 in threading by any change, it
would be possible that an uneven step is formed in the boundary between the previously
formed groove wall surface and the subsequently formed groove wall surface. In this
case, the secondary cutting edge 7 may be formed in a convex curve shape such as a
convex arc and the like having the curvature radius higher than the curvature radius of
the corner edge 6 viewed from the direction facing the rake face 3. Specifically, it is
preferable that the curvature radius of the secondary cutting edge 7 is set in the range of 1
mm to 20 mm in this case.

[0033]

In addition, threading is performed by: applying the present invention to the
cutting insert for threading; and attaching the tool main body 1 to the holder in the
threading tool of the present embodiment. However, the present invention can be applied
to a threading tool which is not indexable such as the solid and brazed threading bites, for
example. In addition, the cutting edge portions 2 are provided on both ends of the tool

main body 1 in the substantially square pillar shape in the present embodiment. However,
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the cutting edge portion 2 may be only one end. In addition, the case in which the thread
groove is formed on the outer circumference of the work material W is explained in the
present embodiment. However, the present invention can be applied to a threading tool
and a method of threading, by or in which threading is performed on an inner

circumference of the work material in a cylindrical shape

Reference Signs List
[0034]
1: Tool main body
2: Cutting edge portion
3: Rake fake
4: Flank face
5: Primary cutting edge
6: Corner edge
7 (7A, 7B): Secondary cutting edge

W: Work material
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CLAIMS

1. A threading tool comprising: a tool main body; and a cutting edge portion, which is
provided on a tip portion of the tool main body and has a rake face and a flank face,
the cutting edge portion configured to form a thread groove in a rotating work
material by cutting into a circumference of the rotating work material, wherein the
cutting edge portion comprises: a primary cutting edge linearly extending in a tooth
width direction of the cutting edge portion viewed from a direction facing the rake
face; two corner edges, one and other of which are provided on one and other of
both ends of the primary cutting edge, respectively, and are in a convex curve
shape; and two secondary cutting edges, one and other of which extend from the
one and the other of the two corner edges to a rear end side of the cutting edge
portion, respectively, the two secondary cutting edges are shorter than the primary
cutting edge, and at least the one or the other of the two secondary edges is slanted
to a direction intersecting the primary cutting edge in an obtuse angle that includes
the cutting edge portion when viewed from the direction facing the rake face, the at
least the one or the other of the two secondary edges configured to form the thread
groove, the cross section of which is a trapezoid having one oblique side, in the work
material.

2. The threading tool according to claim 1, wherein the tool main body is in a square
pillar shape, and the cutting edge portion is provided on a longitudinal end portion of
the tool main body.

3. The threading tool according to claim 2, wherein lengths of the two secondary
cutting edges are 1/2 or less of a length of the primary cutting edge.

4. The threading tool according to claim 1, wherein the each of the two secondary
cutting edges is linear viewed from the direction facing the rake face.

5. The threading tool according to claim 1, wherein the two secondary cutting edges
are in a convex curve shape having a curvature radius higher than curvature radii of
the corner edges viewed from the direction facing the rake face.

6. A method of threading comprising the step of forming the thread groove by using
the threading tool according to claim 1, wherein in the step of forming a thread
groove, the tool main body is moved relative to the work material in a rotational axis
direction of the work material while the cutting edge portion cutting into the
circumference of the rotating work material from a primary cutting edge side in
incremental steps at least in a radial direction of the work material.

7. A threading tool comprising: a tool main body; and a cutting edge portion, which is
provided on a tip portion of the tool main body and has a rake face and a flank face,
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the cutting edge portion configured to form a thread groove in a rotating work
material by cutting into a circumference of the rotating work material, wherein the
cutting edge portion comprises: a primary cutting edge linearly extending in a tooth
width direction of the cutting edge portion viewed from a direction facing the rake
face; two corner edges, one and other of which are provided on one and other of
both ends of the primary cutting edge, respectively, and are in a convex curve
shape; and two secondary cutting edges, one and other of which extend from the
one and the other of the two corner edges to a rear end side of the cutting edge
portion, respectively, the two secondary cutting edges are shorter than the primary
cutting edge, the one of the two secondary edges extends perpendicularly to the
primary cutting edge from one of the two corner edges in a longitudinal direction of
the tool main body, the one of the two corner edges being between the one of the
two secondary edges and the primary cutting edge, when viewed from the direction
facing the rake face, and the other of the two secondary edges is slanted to a
direction intersecting the primary cutting edge in an obtuse angle that includes the
cutting edge portion when viewed from the direction facing the rake face, the other of
the two secondary edges configured to form the thread groove, the cross section of
which is a trapezoid having one oblique side, in the work material.

8. The threading tool according to claim 7, wherein the tool main body is in a square
pillar shape, and the cutting edge portion is provided on a longitudinal end portion of
the tool main body.

9. The threading tool according to claim 8, wherein lengths of the two secondary
cutting edges are 1/2 or less of a length of the primary cutting edge.

10. The threading tool according to claim 7, wherein the each of the two secondary
cutting edges is linear viewed from the direction facing the rake face.

11. The threading tool according fo claim 7, wherein the two secondary cutting edges
are in a convex curve shape having a curvature radius higher than curvature radii of
the corner edges viewed from the direction facing the rake face.

12. A method of threading comprising the step of forming the thread groove by using
the threading tool according to claim 7, wherein in the step of forming a thread
groove, the tool main body is moved relative to the work material in a rotational axis
direction of the work material while the cutting edge portion cutting into the
circumference of the rotating work material from a primary cutting edge side in
incremental steps at least in a radial direction of the work material.

13. A method of forming a thread groove in a rotating work material, comprising:
moving a tool main body relative to a work material in a rotational axis direction of
the rotating work material; cutting into a circumference of the rotating work material
with a cutting edge portion of the tool main body, which is provided on a tip portion of
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the tool main body and has a rake face and a flank face, the cutting edge portion
cutting in incremental steps at least in a radial direction of the rotating work materiai;
and forming a thread groove with the cutting edge portion, in the circumference of
the rotating work material, the cross section of the thread groove in the work material
being a trapezoid having one oblique side; wherein the trapezoidal cross section of
the of the thread groove is formed by a secondary edge of the cutting edge portion,
which is slanted with respect to the rotational axis direction of the rotating work
material in an obtuse angle that includes the cutting edge portion when viewed from
the direction facing the rake face, and wherein the tool main body is moved relative
to the work material in the rotational axis direction of the work material while the
cutting edge portion is cutting into the circumference of the rotating work material.



