EP 1 502 967 A1

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
02.02.2005 Bulletin 2005/05

(21) Application number: 04290527.3

(22) Date of filing: 26.02.2004

(11) EP 1 502 967 A1

EUROPEAN PATENT APPLICATION

(51) Intcl.7: C22C 29/06

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(30) Priority: 28.07.2003 KR 2003051950

(71) Applicant: Akira, Hirai
Saitama-ken (JP)

(72) Inventor: Ryota, Kusanagi
Saitama-ken (JP)

(74) Representative: Schrimpf, Robert et al
Cabinet Regimbeau
20, rue de Chazelles
75847 Paris cedex 17 (FR)

(54)

(57)  The presentinvention provides a blade material
and a manufacturing method thereof adapted to main-
tain high wear resistance, high hardness, and relatively
small specific gravity by using light alloy having a high
hardness. A method for making a blade and blade man-
ufactured thereby according to the present invention
comprises the steps of preparing a powder mixture hav-
ing 10-90 weight % of a first matter and 10-90 weight %
of a second matter out of a total of 100 weight %, where-
in the first matter is Carbide Vanadium (VC) having sev-

Method for making a blade and blade manufactured thereby

en or less specific gravity, and the second matter is Ti-
tanium (Ti) or Titanium (Ti) alloy powder having seven
or less specific gravity. A molded material is then ob-
tained 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 ma-
terial has a hardness equal to or larger than HRAG60 and
seven or less specific gravity.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to blades of
cooking knives or of various shapes including a circular
one and, more particularly, to blade materials constitut-
ed by light alloy having a high hardness, and a manu-
facturing method thereof.

BACKGROUND OF THE INVENTION

[0002] In cooking knives, common knives, circular
spin knives, and shavers with various shapes, blades
(cutters) are generally processed first by punching a roll-
ing steel plate. Next, the steel plate is subject to heat
treatment and hardening in order to form the blade.
[0003] The first characteristic required from the con-
ventional blade is a lasting cutting property. To achieve
this characteristic, it has been carried out a method to
increase the hardness of the blade material. 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] Furthermore, powder sintered blades made
from Carbide Tungsten (WC) powder and Cobalt (Co)
powder are heavy in specific gravity at a value between
10 to 16 depending on the compositions thereof, such
that the powder sintered blades have been limited in us-
age.

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] Inone preferred embodiment of the presentin-
vention, a method for making a blade and blade manu-
factured thereby comprises the step of preparing a pow-
der mixture having 10-90 weight % of a first matter and
10-90 weight % of a second matter out of a total of 100
weight %, wherein the first matter is Carbide Vanadium
(VC) having a specific gravity of seven or less, and the
second matter is Titanium (Ti) or Titanium (Ti) alloy pow-
der having a specific gravity of seven or less. Then, a
molded material is obtained by packing the powder mix-
ture into a mold and then pressing it. Finally, the molded
material is sintered at below 1500°C, wherein the mold-
ed and sintered material has a hardness greater than or
equal to HRAGB0 and a specific gravity of seven or less.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] For fuller understanding of the nature and ob-

jects of the presentinvention, reference should be made
to the following detailed description taken in conjunction
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with the accompanying drawings in which:

FIG 1 is a perspective view of a circular blade man-
ufactured by a method of making a blade according
to an embodiment of the present invention; and

FIG 2 is a cross-sectional view of the blade of FIG 1.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The preferred embodiment of the present in-
vention will now be described in detail with reference to
the attached FIGS. 1 and 2.

[0009] Carbide Vanadium (VC) is used as a principle
material for a blade in the embodiment of the present
invention. The VC having a micro Vickers HV=2600 is
higher in hardness than that of Carbide Tungsten (WC)
conventional powder sintered blade material having mi-
cro Vickers HV=1780. A sintered body of VC-Titanium
(Ti) or VC-Ti alloy is therefore preferably used as a main
ingredient of the blade as it can have five to six specific
gravity depending on compositions thereof. The sin-
tered 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 10-16.

[0010] When other 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. WC-Co alloy having a high hardness con-
tains HV1800 (HRA92) as its maximum value and a spe-
cific gravity of around 15. The principal material of the
present invention, VC, however, has a very high hard-
ness HV2600 and light specific gravity ranging around
7, leading to properly embody a blade material of light
and high hardness.

[0011] A manufacturing method of a circular blade ac-
cording to the embodiment of FIGS. 1 and 2 will now be
described.

[0012] VC powder having a specific gravity of seven
or less is prepared at 10-90 weight % for a first matter.
Ti or Ti alloy powder having a specific gravity of seven
or less is prepared at 10-90 weight % for a second mat-
ter. Next, the first and second matters are blended to
form a powder mixture having a 100 weight %.

[0013] VC is prepared at 10-90 weight % because if
the VC content contains a weight % of 10 or less in the
total powder mixture, the wear resistance or hardness
thereof is lowered. If the VC content exceeds a weight
% of 90 or higher, then the VC increases in brittleness
as a result of the high hardness.

[0014] The powder mixture of VC (first matter) and Ti
powder or Ti alloy powder (second matter) is packed in
a mold of a desired shape, and undergoes a press for-
mation under a pressing force of 10t per square centim-
eter (cm2), thereby obtaining a molded material.
[0015] The molded material is taken out from the mold
and sintered under a temperature of 1500°C or lower,
preferably under 1300°C in a vacuum furnace for ob-
taining a circular blade as shown in FIG. 1.
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[0016] With reference to FIGS. 1 and 2, a blade rotat-
ably installed at a rotating axis of a machine as a rotating
spin blade is formed with an insertion hole (1) into which
the rotating axis is inserted. A plane part (3) is formed
with a desired thickness by grinding the plane part. An
outer periphery cutting edge portion (2) is formed by
grinding the outer periphery of the plane part (3).
[0017] WhenVCis 10 weight % in relation to the entire
weight of the powder mixture, the molded and sintered
material obtains a hardness of HRAGO.

[0018] In another embodiment of the present inven-
tion, silver powder as a third matter is added to the pow-
der mixture of first and second matters for improving an-
tibiosis and sanitation of the blade.

[0019] When a circular blade of a light alloy having a
high hardness is used as a food cutting knife for meat,
vegetables or the like, sanitation as well as a permanent
cutting property are required. Therefore, silver is added
to the light alloy having a high hardness according to the
present invention for being used as a food cutting knife.
[0020] Once the blade is added with silver, it is possi-
ble to provide antibacterial property by silver ion to the
blade. Thus, it can sustain a sanitary condition even if
it is contaminated by blood or animal flesh since silver
ion has an antibacterial property and self-purification.
[0021] In mixing Silver (Ag) powder to VC-Ti powder
or VC-Ti alloy powder, if the Ag powder is 0.3 or less in
weight %, the antibacterial function of Ag ion can be
hardly expected. Itis, however, expected to have a good
antibacterial property if Ag ion is involved approximately
0.3 to 3.0 in weight % of the mixture powder. In addition,
3.0 or more weight % of the Ag ion does not affect ob-
taining a better antibiosis but only increases the manu-
facturing cost.

[0022] Meanwhile, when the powder mixture is
packed, pressed and sintered in a mold, air holes are
apt to be formed inside the structure of the sintered
body. The amount of the air holes occurring generally
varies according to pressure applied to the powder mix-
ture during molding. In addition, the air holes inside the
sintered body lower the actual density of the sintered
body. In particular, when the air holes are formed at a
cutting edge of the blade, a cutting capability of the blade
is decreased.

[0023] In athird embodiment of the present invention,
Co powder is added at 2-10 weight % to the powder mix-
ture manufactured in the first embodiment or the second
embodiment in order to overcome the aforementioned
drawback. The powder mixture blended with the Co
powder is packed into a mold of a desired shape and
pressed and then sintered under a sintering tempera-
ture.

[0024] Once the Co powder is added to the powder
mixture and the powder mixture is pressed and sintered,
the Co powder easily melts and changes into a liquid
form under the sintering temperature so as to obtain a
high fluidity causing to flow into the air holes formed in-
side the sintered body thereby filling up the air holes.
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When the Co fills up the air holes, the air holes which
lower the cutting capability of the blade are eliminated
and the structure of the sintered body is increased in
density as well.

[0025] If the amount of the Co is a weight % of 2 or
less, the air holes formed inside the structure of the sin-
tered body may be insufficiently packed. If the Co ex-
ceeds a weight % of 10 or higher, then the remaining Co
after packing the air holes inside the sintered body is
unevenly dispersed therein causing segregation.
[0026] The first matter VC is the principle material of
the present invention for being light and having a high
hardness. The second matter Ti serves as a binding ma-
terial of the first matter particles for sintering the first
matter particles as an overall mixture.

[0027] Thus, the Ti powder of the second matter can
be substituted by Cobalt (Co) for being mixed, molded,
and sintered with the VC powder, and obtaining a blade
having light alloy having a high hardness.

[0028] Although the specific gravity of Co is relatively
heavy at around 8.9, its ultimate specific gravity can be
reduced to below 7 by adjusting the compound ratio with
VC. Accordingly, VC-Co alloy having a high hardness
can be effectively reduced in specific gravity like the first
embodiment.

[0029] As apparent from the foregoing, there is an ad-
vantage in that a blade of light alloy can maintain its high
hardness and low specific gravity.

[0030] 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 in the number of raw materials, cost, and facilitation
in the manufacture thereof by miniaturizing the product.
[0031] There is still a further advantage in that the ac-
tivating power required in operation of a machine is re-
duced as a result of the lightness in weight.

Claims

1. A method for making a blade and blade manufac-
tured thereby, comprising the steps of:

preparing a powder mixture having 10-90
weight % of a first matter and 10-90 weight %
of a second matter out of a total of 100 weight
%, wherein said first matter is Carbide Vanadi-
um (VC) having seven or less specific gravity,
and said second matter is Titanium (Ti) or Tita-
nium (Ti) alloy powder having seven or less
specific gravity;

obtaining a molded material by packing said
powder mixture into a mold and then pressing
it; and

sintering said molded material at below
1500°C, wherein said molded and sintered ma-
terial has a hardness of greater than or equal
to HRAGO and seven or less specific gravity.
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2. The method for making a blade as defined in claim
1, wherein silver powder is further added at 0.3-3
weight % to said powder mixture.

3. The method for making a blade as defined in claim 5
1 or 2, further comprising the step of adding Cobalt
powder at 2-10 weight % to said powder mixture.

4. A blade manufactured by the method for making a
blade described in claims 1 to 3. 10
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A blade comprising 0.3-3 wt% Ag and method of making it
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