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CUTTER KNIFE _FOR PLASTIC REST
PRODUCTION METHOD OF THE SAID 1

[0001]
FIELD OF INVENTION:

This invention relates to a cutter knife to be mounted on
a.thermoplastic resin pelletizer for pelletizing thermoplastic
reéin. The invention also relates to a production method of
said cutter knife.

[0002]
PRIOR ART:

For the sake of cqnvenience of tranqurtation, reducing
costs of later processing and other reasons, thermoplastic
resin is normally produced and distributed in the form of
pelleﬁs, which afe small, approximately rice-grain sized
particles. These pellets are iﬁdustrially produced by means
of a kneading-pelietizing (extrusion) machine incorporated in
a chemical apparatus. Exaﬁples of types of a pelletizing
device used in such a pelletizer include a hot cut typé and a
underwater cut-type. There are also various blades used for
thié purpose; a typical example of fixed blades is a die
plate, while there is‘a cutter knife 1 shown in Fig. 8 as an
example of movable blades. Nowadays, because of their
supérior abrasion resistance and resin cutting capability,
ceramic alloys are most widely used aé a material of cutter
knife 1.

[0003]

-

PROBLEMS TO BE SOLVED BY THE INVENTION:

However, ceramic alloys used as a material of such a
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cutter knife present various problems; not only are they
expensive and hard to acquire but also prone to being chipped
or broken because they have lower resistance to a transverse
load, in other words are more fragile, compared with steel
which is the most.typical blade material. Although ceramic
éiloys require a thorough countermeasure to solve the above
prgblems, it cannot be said that a sufficientiy effective
countermeasure exists at present. Furthermore, a ceramic
alloy is difficult to process by using machine, which means
that processing a ceramic alloy is costly. Therefore, using a |
ceramic alloy, which is itself an expensive material, to
produce cuttef knives substantially increases their costs.
[0004]

MEANS TO SOLVE PROBLEMS:

In order to solve the above problems presented by
conventional cutter knives, an object of the invention is to
provided a cutter knifg for a thermoplastic resin pelletizer
an& its production method by_using a ceramic alloy as a
material for said cutter knife, wherein said cutter knife can
~ easily be produced with reduced costs and without the danger
of breakage in spite of using a ceramic alloy as a material.

A feafure of the invention is a cutter knife to be mounted on
a thermoplastic resin pelletizer for pélletizing thermoplastic
resin, wherein the main body and the knife edge of the cutter
knife are infegrally formed, the.main body formed out of steel

~

and the knife edge formed out of ceramic alloy. According to

e
B

the second feature of the invention, a groove is formed in a
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corner of a rectangular steel body in such a manner as to
extend in the longitudinal direction of the steel body which
has an appropriate thickness, a ceramic alloy plate is
inserted into the groove and bonded thereto by means of
diffusion bonding, and the material is then cut into a
épécified shape. According to the third feature of the
invention, a steel block is so shaped as to have a step when
viewed from the side and, after having a ceramic alloy plate
bonded to the upper surface of the lower step thereof by means
of diffusion bonding, is diagonally cut at specified

intervals, and then, each cut piece is cut into a specified
shape.
[0005]
DESCRIPTION OF PREfERRED EMBODIMENTS:

Next, embodiments of the present invention are explained
in detail hereunder referring to the drawinés.

Numeral 11 denotes a cutter knife used as a movable blade
of a ghe;moél;stic resin pelletizer 20. Cutter knife 11
comprises a main body 12 made of steel and a knife edge.13
which is.formed out of a ceramic alloy és an integral body
with main body 12.

Alihough the ceramic alloy used for the preseﬁt
embodiment is a titanium carbide (TiC);fype alloy, it is to be
understood that ceramic alloys applicable for the present

invention are not limited to a TiC alloy.
—_—
[0006])
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A groove 14 is formed in a corner of main body 12 in such

[Embodiment 1]

a manner as to extend in the longitudinal direction of main
body 12 and intruding towards the middle of main body 12,
which is formed out of steel into a rectangular shape having
.én'appropriate thickness, and a ceramic alloy plate that
coqstitutés knife edge 13 is inserted into groove 14 and
bonded thereto by means of diffusion bonding (see Fig. 2).
_Then, by cutting the material into a 'specified shape by a
.method known to those skilled in the art, cutter knife 11 is
formed (see Fig. 1).

[0007]

[Embodiment 2]

A steel block serving as the material of main body 12 is
so shaped as to have a step when viewed from the side, and
then, after bondiﬂg a ceramic alloy plate that constitutes.
knife edge 13 to the upper surface of the lower step by means
of diﬁfusioﬁ bonding, is diagonally cut at specified intervals
(see Figs. 3 and 4). Then, by cutting the material into a '
specified shape by a method known to those skilled in the ért,
cutter knife 11 is formed, in the same manner as Embodiment 1
(see Fié. 5).

[0008]
EFFECT OF INVENTION:

As described above, the present invention substantially
improves breakage resistance of.a cutter knife to be mounted

on a thermoplastic resin pelletizér for pelletizing
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thermoplastic resin by integrally forming the main body and
the knife edge of the cutter knife out of steel and ceramic
alloy respectively. 'Fu:ther, the invéntion is capable of
reducing costs of m;terial by forming the main body out of
steel, as well as considerably reducing production costs of

'-Cutter knives by simplifying their production method.

BRIEF DESCRIPTION OF DRAWINGS:

Fig. 1 is a perspective view of a cutter knife according
to .the invention.

Fig. 2 is a perspective view of same before the cutting
processing.

Fig. 3 is a perspective view to.eiplain another method of
processing a cutter knife according to the invention,
illustrating the state where a ceramic alloy plate is bonded
by means of diffusion bonding..

Figﬂ'4 is a pefspective view of same illustrating a cut
piece. s \

fig. 5 isa perspective view of same after the cutting
' processing. |

Fig. 6 is a schematic side view illustrafing the
relationship between a thermoplastic resin pelletizer and its
cutter knives.

Fig. 7 is a front view of same.

Fig. 8 is a perspective view of a conventional cutter

knife. -_—
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NAME OF INVENTION:

Cutter Knife for Thermoplastic Resin Pelletizer and

Production Method of Said Cutter Knife

WHAT IS CLAIMED IS:

1. A cutter knife to be mounted on a thermoplastic resin
pelletizer for pelletizing thermoplastic resin, wherein the
main body of said cutter knife is forﬁed out of steel, the
knife edge of said cutter knife being formed out of a ceramic
alloy as an integral body with said main body.

2. A method of producing a cutter knife for a thermoplastic
resin pelletizer, said method calling for forming a groove in
a corner of a rectangular-shaped steel body in such a manner
as to extend in the longitudinal direction of said steel body
.which has an appropriate thickness; inserting a ceramic alloy
plate into said gro&&e and bonding said ceramic alloy thereto
by meaﬁé of diffusion bonding; and cutting £he material into a
specified shape.

3. A method of producing a cutter knife for a thermoplastic
resin.pelletizer, said method caliing for forming a steel
block into such a shape as to have a step when viewed from the
side; bonding a ceramic alléy plate to the upper surface of
the lower step of said steel block by means of diffusion
bonding; diagonally cutting said block at specified intervals;

and cutting each cut piece into a 'specified shape.
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CUTTER KNIFE FOR THERMOPLASTIC RESIN PELLETIZER AND
PRODUCTION METHOD OF SAID CUTTER KNIFE

ABSTRACT OF THE DISCLOSURE
SUMMARY

Objective:

To provide a way to use a ceramic alloy as.a material for
pféducing'a cutter knife to be mounted on a thermoplaétic
resin pelletizer easily, with reduced costs, and also

eliminating the possibility of breakage.

Means to Solve the Problems:

Form the_main ﬁody of a cutter knife out of steel and
form the knife edge out of a ceramic alloy, wherein the knife
edge is formed as an integral body Qith the main body by means

of diffusion bonding."

Selected Drawing:

Fig. 1 .
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CUTTER_KNIFE FOR P
PRODUCTION METHOD OF=##E=SAID

[0001]

FIELD OF INVENTION:

This invention relates to a cutter knife to be moun&ed on
a.thermoplastic resin pelletizer for pelletizing thermqélastic
resin. The invention also relates to a production metﬁod of
said cutter knife.
£0002]

PRIOR ART:

For the sake of cqnvenience of transportation, reducing
costs of later processing and other reasons, thermoplastic
resin is normally produced and distributed in the form of
pellets, which are small, approximately rice-grain sized
particles. These pellets are iﬁdustrially produced by means
of a kneading-pelletizing (extrusion) machine incorporated in
. a chemical apparatus. Exaﬁples of types of a pelletizing
device used in such a pelletizer include a hot cut typé and a
underwater cut type. There are also various blades used for
thié purpose; a typical example of fixed blades is a die
plate, wﬁilg there is a cutter knife 1 shown in Fig. 8 as an
example of movable blades. Nowadays, because of their
supérior abrasion resistance and resin cutting capability,

ceramic alloys are most widely used as a material of cutter
knife 1.

[0003]

-

PROBLEMS TO BE SOLVED BY THE INVENTION:

However, ceramic alloys used as a material of such a
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cutter knife present various problems; not only are they

N

expensive énd hard to acquire but also prone to being chipped
or broken because they have lower resistance to a transverse
load, in other words are more fragile, compared with steel
which is the most typical blade material. Although ceramic
ailoys require a thorough countermeasure to solve the above
prgblems, it cannot be said that a sufficiently effective
countermeasure exists at present. Furthermore, a ceramic
alloyfis difficult to process by using machine, which means
that processing a ceramic alloy is costly. Therefore, using a
ceramic alloy, which is itself an expensive material, to
produce cutter knives substantially increases their costs.
[0004]

MEANS TO SOLVE PROBLEMS:

In order to solve the above problems presented by
conventional cutter knives, an object of the invention is to
provided a cutter knifg for a thermoplastic resin pelletizer
ana its production method by.using a ceramic alloy as a
material for said cutter knife, wherein said cutter knife can _
easily be produéed with reduced costs and without the danger
of breakage in spite of using a ceramic alloy as a material.

A feafure of the invention is a cutter knife to be mounted on
a thermoplastic resin pelletizer for pelletizing thermdplastic
resin, wherein the main body and the knife edge of the cutter
knife are inﬁegrally formed, the.main body formed out of steel

and the knife edge formed out of ceramic alloy. According to

the second feature of the invention, a groove is formed in a
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corner of a rectangular steel body in such a manner as to
extend in the longitudinal direction of the steel body which
has an appropriate thickness, a ceramic alloy plate is
inserted into the groove and bonded thereto by means of
diffusion bonding, and the material is then cut into a
Qpécified shape. According to the third feature of the
invention, a steel block is so shaped as to have a step when
viewed from the side and, after having a ceramic alloy plate
bonded to.the upper surface of the lower step thereof by means
of diffusion bonding, is diagonally cut at specified

intervals, and then, each cut piece is cut into a specified

shape.
[0005]
DESCRIPTION OF PREFERRED EMBODIMENTS:

Next, embodiments of the present invention are explained
in detail hereunder referring to the drawinés.

Numeral 11 denofes a cutter knife used as a movable blade
of a ;he;mopl;stic resin pelletizer 20. Cutter khife 11
comprises a main body 12 made of steel and a knife edge.13
which is'formed out of a ceramic alloy és an integral body
with main body 12.

Aléhough the ceramic alloy used for the present
embodiment is a titanium carbide (TiC);éype alloy, it is to be
understood that ceramic alloys applicable for the present

invention are not limited to a TiC alloy.
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{Embodimentﬁl]

A groove 14 is formed in a corner of main body 12 in such
a manner as to extend in the longitudinal direction of main
body 12 and intruding towards the middle of main body 12,
which is formed out of steel into a rectangular shape having
an appropriate thickness, and a ceramic alloy plate that
coqstitutés knife edge 13 is inserted into groove 14 and
bonded thereto by means of diffusion bonding (see Fig. 2).
Tﬂgh,zby cutting the material into a ‘specified shape by a
method known to those skilled in the art, cutter knifé 11 is
formed (see Fig. 1).

[0007]

[Embodiment 2]

A steel block s;rving as the material of main body 12 is
so shaped as to have a step when viewed from the side, and
then, after bonding a ceramic alloy plate that constitutes.
knife edge 13 to the upper surface of the lower step by means
of diffusion bonding, is diagonally cut at specified intervals
(see Figs. 3 and 4). Then, by cutting the material into a
specified shape.by a method known to those skilled in the art,
cutter knife 11 is formed, in the same manner as Embodiment 1
(see Fié. 5).

[0008]
EFFECT OF INVENTION:

As described above, the present invention substantially
improves breakage resistance of.a cutter knife to be mounted

on a thermoplasﬁic resin pelletizér for peiletizing
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thermoplastic resin by integrally forming the main body and
the knife edge of the cutter knife out 6f steel and ceramic
alloy respectively. Further, the invention is capable of
reducing costs of material by forming the main body out of
steel, as well as considerably reducing pfoduction costs of

" cutter knives by simplifying their production method.

BRIEF DESCRIPTION OF DRAWINGS:

Fig. 1 is a perspective view of a cutter knife according

to .the invention.

Fig. 2 is a perspective view of same before the cutting
processing.

-Fig. 3 is a perspective view to_eiplain another method of
processing a cutter knife according to the invgntion,
illustrating the state where a ceramic alloy plate is bonded

by means of diffusion bonding.

Fig. 4 is a perspective view of same illustrating a cut

.~

piece.

fig. 5 is a perspective view of same after the cutting
' processing. g

Fig. 6 is a schematic side view illustrating the
relationship between a thermoplastic resin pelletizer and its
cutter knives.

Fig. 7 is a front view of same.

Fig. 8 is a perspective view of a conventional cutter

knife. N
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CLAIMS

NAME OF INVENTION:

Cutter Knife for Thermoplastic Resin Pelletizer and

Production Method of Said Cutter Knife

WHAT IS CLAIMED IS:

1. A cutter knife to be mounted on a thermoplastic resin
petie;izer for pélletizing thermoplastic resin, wherein the
main body of said cutter knife is forﬁed out of steel, the
knife edge of said cutter knife being formed out of a ceramic
alloy as an integral body with said main body.

2. A method of producing a cutter knife for a thermoplastic
resin pelletizer, said method calling for forming a groove in
a corner of a rectangular-shaped steel body in such a manner
as to extend in the longitudinal direction of said steel body
.which has an appropriate thickness; inserting a ceramic alloy
plate into said groove and bonding said ceramic alloy thereto
by meaﬁé of diffusion bonding; and cutting éhe material into a
specified shape.

3. A method'of_producing a cutter knife for a thermoplastic
resin pelletizer, said method caliing for forming a steel
block igto such a shape as to have a step when viewed from the
side; bonding a ceramic alloy plate to the upper surface of
the lowgr step of said steel block by means of diffusion
bonding; diagonally cutting said block at specified intervals;

and cutting each cut piece into a specified shape.
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C[m KNIFE FOR THERMOPLASTIC RESIN PELLETIZER AND
PRODUCTION METHOD OF SATD CUTTER KNIFE

ABSTRACT OF THE DISCLOSURE
SUMMARY

Objective:

To provide a way to use a ceramic alloy as a material for

producing a cutter knife to be mounted on a thermopléstic

resin pelletizer easily, with reduced costs, and also

eliminating the possibility of breakage.
z

Means to Solve the Problems:

Form the main body of a cutter knife out of steel and
form the knife edge out of a ceramic alloy, wherein the knife

edge is formed as an integral body with the main body by means

of diffusion bonding."
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AMENDED  CLAIMS

NAME OF INVENTION:

Cutter Knife for Thermoplastic Resin Pelletizer and

Production Method of Said Cutter Knife

WHAT IS CLAIMED IS:

ry - 3 - De MO - -y - 3 HoOR - e -~ o~ gy g v

pelletizer for pellétizing thermoplastic resin, whereif the
main body of said cutter knife is forﬁed out of steel, the
knife edge of said cutter knife being formed“out of a ceramic
alloy as an integral body with said majrd body.

2. A method of producing a cuttep nife for a thermoplastic
resin pelletizer, said methogd calling for forming a groove in
a corner of a rectangulsx-shaped steel body in such a mannér
as to extend in the~longitudinal direction of said steel body
.which has an gppropriate thickness; inserting a ceramic alloy
plate inte said groove and bonding said ceramic alloy thereto
by l'aﬁs of diffusion bonding; and cuttihg £he material into a

.
1oV -Va -Ya - a¥-

1s3. A method of producing a cuttér knife for a thermoplastic
resin -pelletizer, said method calling for forming a steel
block.iqto such a shape as to have a step when viewed from the
side; bonding a ceramic alldy plate to the upper surface of
the lower step of said steel block by means of diffusion
bonding; diagonally cutting said block at specified intervals;
and cutting each cut piece into a specified sﬁape.
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