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(54) Method for making a blade material and blade material manufactured thereby

(57) The present invention provides a blade and a
manufacturing method thereof adapted to maintain high
wear resistance, high hardness, and relatively small
specific gravity by using light alloy having a high hard-
ness. A method for making a blade and blade manufac-
tured thereby according to the present invention com-
prises the steps of preparing a powder mixture having
40-80 weight % of Vanadium Carbide (VC) powder and
20-60 weight % of Cobalt (Co) powder out of a total of

100 weight %, wherein the VC powder and Co powder
have a particle diameter of 100µm or less, respectively.
A molded material is then obtained by packing the pow-
der mixture into a mold and then pressing it. Finally, the
molded material is sintered at below 1500°C, wherein
the molded and sintered material has a specific gravity
of less or equal to seven.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to blade material
of cooking knives and blade material of various shapes
including a circular shape and, more particularly, to
blade materials constituted by light alloy having a high
hardness, and a manufacturing method thereof.

BACKGROUND OF THE INVENTION

[0002] In the conventional knives, such as cooking
knives, circular spin blades, razor blades with various
shapes, and the like, blades (cutters) are generally proc-
essed first by punching a rolled steel plate. Next, the
steel plate undergoes heat treatment, hardening, grind-
ing and sharpening in order to form the blade.
[0003] A method has been carried out to increase the
hardness of the steel in conventional blades. However,
there is a drawback in this method in that both the hard-
ness and brittleness of Carbon steel increase during a
quench process.
[0004] Powder sintered blades made from Tungsten
Carbide (WC) powder and Cobalt (Co) powder has also
been used. However, these powder sintered blades are
heavy because of their high specific gravity at a value
between 10 to 16 depending on the compositions there-
of, such that the powder sintered blades have been lim-
ited in usage.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present invention provide
a blade material and a manufacturing method thereof
adapted to maintain high wear resistance, high hard-
ness, and low specific gravity by using light alloy having
a high hardness.
[0006] In one preferred embodiment of the present in-
vention, a method for making a blade material compris-
es the step of preparing a powder mixture having 40-80
weight % of Vanadium Carbide (VC) powder and 20-60
weight % of Co powder out of a total of 100 weight %,
wherein the VC powder and Co powder have a particle
diameter of 100µm or less, respectively. Then, a molded
material is obtained by packing the powder mixture into
a mold and then pressing it. Finally, the molded material
is sintered at below 1500°C, wherein the molded and
sintered material has a specific gravity of less or equal
to seven.
[0007] According to the embodiment of the present in-
vention, the method for making a blade further compris-
es a step of adding Silver (Ag) powder at 0.3-3.0 weight
% to the powder mixture in relation to the total weight of
the powder mixture.
[0008] According to the embodiment of the present in-
vention, the method for making a blade further compris-
es a step of adding Titanium (Ti) or Ti alloy powder at

30 or less weight % to the powder mixture in relation to
the total weight of the powder mixture.
[0009] According to the embodiment of the present in-
vention, the method for making a blade further compris-
es a step of adding a diamond particle or Cubic Boron
Nitride (CBN) particle of 100µm or less at 15 or less
weight % to the powder mixture in relation to the total
weight of the powder mixture.
[0010] In addition, according to the present invention,
there is provided a blade material which is manufactured
by the above-mentioned methods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For fuller understanding of the nature and ob-
jects of the present invention, reference should be made
to the following detailed description taken in conjunction
with the accompanying drawings in which:

FIG. 1 is a plan view of a cooking knife according
to an embodiment of the present invention; and
FIG. 2 is a perspective view of a rotating spin blade
according to another embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0012] A preferred embodiment of the present inven-
tion will now be described in detail with reference to the
attached FIGS. 1 and 2.
[0013] A cooking knife blade 1, illustrated in FIG. 1, is
formed by a manufacturing method according to the
present invention which will be described later, and then
is subject to blade-plane grinding and blade-edge grind-
ing to thereby form a blade edge 2 at the distal end of
the blade 1.
[0014] Referring to FIG. 2, a blade rotatably installed
at a rotating axis of a machine as a rotating spin blade
3 is formed with an insertion hole 4 into which the rotat-
ing axis is inserted. The rotating spin blade 3 is formed
by a manufacturing method according to an embodi-
ment of the present invention, and then undergoes
plane grinding. Then, an outer periphery blade-edge
portion 5 is formed by grinding the outer periphery of the
plane part.
[0015] When the conventional Carbon steel blades
are quenched, the hardness is limited to HV-820·HRA
84 as the maximum value and approximately 8.5 in spe-
cific gravity. On the other hand, WC-Co alloy having a
high hardness contains HV1800 (HRA92) as its maxi-
mum value and a high specific gravity of around 10-16.
[0016] Thus, VC (Vanadium Carbide) is used as a
blade material in the embodiment of the present inven-
tion. The VC having a micro Vickers HV=2600 or more
is higher in hardness than that of WC. A sintered body
of VC-Co is preferably used as a main ingredient of the
blade material as it can have five to seven specific grav-
ity depending on compositions thereof. The sintered
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body is about a half or one third in specific gravity than
that of WC-Co alloy having a high hardness having a
value of 10 to 16.
[0017] The blade material of the present invention is
prepared through a liquid-phase sintering method like
the conventional WC-Co alloy. Therefore, when a pow-
der mixture of high hardness material VC powder and
combining material Co metal powder is pressed and sin-
tered, the Co powder is melted at a sintering tempera-
ture and the VC powder is dispersed into the melted Co
in a solid state. The sintered body rapidly contracts as
a result of the surface tension of Co, allowing the entire
sintered alloy to be compactly formed.
[0018] A method for manufacturing the blades shown
in FIGS. 1 and 2 will now be described according to an
embodiment of the present invention.
[0019] The VC powder having a 100µm or less parti-
cle diameter is prepared at 40-80 weight %. Next, the
Co powder having a 100µm or less particle diameter is
prepared at 20-60 weight % so as to form a powder mix-
ture having a 100 weight % by combining the Co powder
with the VC powder.
[0020] In the present invention, the VC powder and
Co powder are set to 100µm or less in particle diameter,
respectively. That is because if the particle diameter of
the metal powder exceeds 100µm, the hardness of the
sintered alloy is lowered according to the increase of the
particle diameter.
[0021] Further, in the present invention, the VC pow-
der is prepared at 40-80 weight % in the present inven-
tion because if the VC powder is less than 40 weight %
in relation to the total weight of the powder mixture (that
is, the content of Co powder is 60 or more in weight %),
the wear resistance or hardness thereof is lowered due
to the decrease of the content of VC, and at the same
time, the specific gravity of the powder mixture increas-
es due to the increase of the content of the Co powder.
[0022] If the content of the VC powder is 80 or higher
in weight % (that is, the content of the Co powder is 20
or less weight %), then the VC powder increases in brit-
tleness due to the high hardness as a result of the ex-
cessive content of the VC powder.
[0023] Next, the powder mixture of VC powder and
Co powder mixed in the above ratio is packed in a mold
of a desired shape and undergoes a press formation un-
der a pressing force of 10t per square centimeter (cm2),
thereby obtaining a molded material.
[0024] The molded material is taken out from the mold
and then sintered at a temperature of 1500°C or lower,
preferably at 1300°C, in a vacuum furnace for obtaining
the cooking knife blade 1 of FIG. 1 or the rotating spin
blade 3 of FIG. 2.
[0025] The molded and sintered material prepared
according to the above method has a specific gravity of
approximately 6.8 when the VC powder is 40 weight %
and the Co powder is 60 weight % in relation to the total
weight of the powder mixture. On the other hand, the
WC-Co alloy of the prior art is approximately 9.8 in spe-

cific gravity when 40 weight % of the WC powder and
60 weight % of the Co powder are mixed. Thereby, it is
understood that when Vanadium powder is mixed with
Co powder at the same ratio with that of Tungsten pow-
der as the blade material, the hardness increases and
specific gravity of the present invention decreases.
[0026] Alternatively, the molded and sintered material
according to the embodiment of the present invention
may have a specific gravity of about 5.6 when the VC
powder is 80 weight % and the Co powder is 20 weight
% in relation to the total weight of the powder mixture.
On the other hand, the WC-Co alloy of the prior art is
approximately 13.6 in specific gravity when the WC
powder is 80 weight % and the Co powder is 20 weight
% therein. Thereby, it is understood that when Vanadium
powder is mixed with Co powder at the same ratio with
that of Tungsten powder as the blade material, the hard-
ness increases and specific gravity of the present inven-
tion decreases.
[0027] In another embodiment of the present inven-
tion, silver powder is added to the powder mixture for
improving antibiosis and sanitation of the blade.
[0028] When a cooking knife or a circular spin blade
of a light alloy having a high hardness is used to cut
meat, vegetables or the like, a long-lasting cutting prop-
erty as well as sanitation are required. Therefore, silver
is added to the light alloy blade material having a high
hardness for being used as a food-cutting knife.
[0029] The addition of silver ion allows an antibacte-
rial property to be added to the blade material. Thus, the
blade material can sustain a sanitary condition even if it
is contaminated by blood or animal flesh since silver ion
has antibacterial and self-purification properties.
[0030] In mixing the Silver (Ag) powder to the powder
mixture of the VC powder and the Co powder, if the Ag
powder is 0.3 or less in weight % in relation to the total
weight of the powder mixture, the antibacterial function
of Ag ion will be minimal. On the other hand, if Ag ion
has approximately 0.3 to 3.0 weight % in the powder
mixture, the antibacterial function of Ag ion will be effec-
tive. In addition, 3.0 or more weight % of the Ag ion does
not affect obtaining a better antibiosis but only increases
the manufacturing cost.
[0031] The Co powder serves as a matrix material for
binding the VC powder by sintering of the Co powder.
Thus, the Co powder can preferably be substituted by
Ti powder or Ti alloy powder which similarly serves as
a matrix material for binding the VC powder. Ti having
a lighter specific gravity than that of the Co powder at
around 4.5 can effectively reduce the specific gravity of
the blade.
[0032] The Ti alloy powder refers to the Ti alloy con-
taining 70 or more weight % of Ti, such as a Ti-15V-3Al-
3Cr-3Sn (15-3) alloy (that is, 76 weight % of Ti), a Ti-
6Al-2Sn-4Zr-2Mo (6-2-4-2) alloy (that is, 86 weight % of
Ti), or a Ti-6Al-4V alloy powder (that is, 90 weight % of
Ti).
[0033] When the Ti powder or Ti alloy powder is added
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to the powder mixture of the VC powder and the Co pow-
der, the Ti powder or Ti alloy powder should be 30 or
less in weight % in relation to the total weight of the pow-
der mixture.
[0034] When the VC powder and Co powder are sin-
tered, the structure of the alloy can compactly be formed
by being manufactured through the liquid-phase sinter-
ing method. However, since Ti or Ti alloy powder com-
bines with the VC powder in a solid-phase sintering
state, once the content of Ti exceeds 30 weight %, the
benefit of liquid-phase sintering method using the Co
powder can not be expected due to the excessive con-
tent of Ti.
[0035] In another embodiment of the present inven-
tion, a diamond particle or CBN particles having a par-
ticle diameter of 100µm or less are added to the powder
mixture of the VC and the Co powder in order to increase
the cutting capability of the blade.
[0036] The diamond or CBN particles are added at 15
or less weight % in relation to the total weight (100
weight %) of the powder mixture. Provided that the
amount of the diamond or CBN particles exceed 15
weight %, the hardness of the blade material is insuffi-
ciently provided due to the excessive content of the dia-
mond or CBN particles.
[0037] As apparent from the foregoing, there is an ad-
vantage in the present invention in that a blade of light
alloy can maintain its high hardness and low specific
gravity.
[0038] There is another advantage in that the blade
of the present invention has less weight and equal vol-
ume to the conventional blade, contributing to a reduc-
tion of the activating power required to operate a ma-
chine as a result of the lightness in weight.

Claims

1. A method for making a blade material manufactured
thereby, comprising the steps of:

preparing a powder mixture having 40-80
weight % of Vanadium Carbide (VC) powder
and 20-60 weight % of Cobalt (Co) powder out
of a total of 100 weight %, wherein said VC pow-
der and Co powder have a particle diameter of
100µm or less, respectively;
obtaining a molded material by packing said
powder mixture into a mold and then pressing
said powder mixture; and
sintering said molded material at below
1500°C, wherein said molded and sintered ma-
terial has a specific gravity of less or equal to
seven.

2. The method as defined in claim 1, further compris-
ing the step of adding silver powder at 0.3-3.0
weight % to said powder mixture in relation to the

total weight of said powder mixture.

3. The method as defined in claim 1, further compris-
ing the step of adding Titanium (Ti) or Ti alloy pow-
der at 30 or less weight % to said powder mixture
in relation to the total weight of said powder mixture.

4. The method as defined in claim 1, further compris-
ing the step of adding diamond particles or Cubic
Boron Nitride (CBN) particles of 100µm or less at
15 or less weight % to said powder mixture in rela-
tion to the total weight of said powder mixture.

5. A blade material manufactured by said method for
making a blade described in claims 1 to 4.
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