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(54) BLADE

(57) A blade comprises a disc-shaped base metal
(12), cutting or grinding tips (14) (edges) provided on a
peak (outer circumferential edge) of the base metal (12),

and a protruding coating (30) on a side face (13) of the
base metal (12) along the entire outer circumference of
the base metal (12).
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Description

Technical Field

[0001] The present invention relates to a blade for cut-
ting or grinding woods, wood boards, resin, aluminum or
the like.

Background Art

[0002] Conventionally, a blade has been known
wherein the blade includes a disc-shaped base metal
and cutting or grinding edges provided on the outer cir-
cumferential edge of said base metal (see e.g., Publica-
tion of Japanese Patent No. 4406302). A technique for
the blade, in which a fluorine resin is entirely coated on
both surfaces of the base metal, is disclosed. The fluorine
resin coating on the base metal reduces frictional resist-
ance to suppress heat deformation of the base metal.

Disclosure of the Invention

Problem to be solved by the Invention

[0003] However, a blade with further reduced frictional
resistance is needed.

Means for solving the Problem

[0004] According to one aspect of the present inven-
tion, a blade may include a disc-shaped base metal, cut-
ting or grinding edges provided on an outer circumferen-
tial edge of the metal base, and a protruding coating on
a face or both faces of the base metal along the entire
outer circumference of the base metal.
[0005] Therefore, the surface area of the region of con-
tact between the base metal and the workpiece is greatly
reduced as compared with an embodiment in where a
coating is applied to the entire blade on both faces of the
base metal. As a result, it is possible to reduce the fric-
tional resistance due to the reduction of friction coeffi-
cient. Because of the reduction of the friction coefficient
of the metal base, burn on the base metal as well as an
increase in cutting resistance may be reduced.
[0006] According to another aspect, a coating may in-
clude a plurality of coating elements arranged in a cir-
cumferential or radial direction of the base metal at a
spaced apart intervals of a predetermined length. As a
result, the contact areas between the side faces of the
base metal and the workpiece may be substantially re-
duced. In this way, it is possible to further reduce the burn
of the base metal and the cutting resistance.
[0007] According to another aspect, the coating ele-
ments may be formed in a line. This may improve the
design.
[0008] According to another aspect, the coating ele-
ments may be arranged at a predetermined angle with
respect to a virtual tangent line contacting the outer cir-

cumferential edge of the base metal. Thus, when the
blade rotates, the coating elements come into contact
with the workpiece at said predetermined angle. As a
result, the friction coefficient may be further reduced.
[0009] According to another feature, the coating may
have an outermost layer containing a lubricating sub-
stance. Therefore, the frictional resistance at a contact
portion with the workpiece may further be reduced.

Brief Description of Drawings

[0010]

FIG. 1 is a plan view of a tipped saw blade according
to a first embodiment.
FIG.2 is a partially enlarged plan view at II in FIG. 1.
FIG. 3 is a plan view of a tipped saw blade according
to a second embodiment.
FIG. 4 is a plan view of a tipped saw blade according
to a third embodiment.
FIG. 5 is a plan view of a tipped saw blade according
to a fourth embodiment.
FIG. 6 is a plan view of a tipped saw blade according
to a fifth embodiment.

Embodiments for carrying out the Invention

[0011] Exemplary embodiments of the blades accord-
ing to the present invention will be described with refer-
ence to FIGS. 1 to 6. The blade may comprise a disc-
shaped base metal, and cutting or grinding edges pro-
vided on an outer circumference of the base metal. In
the present embodiment, out of various blades, a tipped
saw blade is illustrated and described as a cutting blade.
[0012] The tipped saw blade 10 according to the first
embodiment may be a disc-shaped blade with a design
similar to that of a circular saw blade, a side milling cutter
as shown in FIGS. 1 and 2 or the like. The tipped saw
blade 10 may have a base metal 12 and a plurality of tips
14 (cutting edges) provided on the outer circumference
of the base metal 12. The center of the base metal 12A
is formed with a circular fitting hole 16 extending through
the base metal 12 in the axial direction.
[0013] As shown in FIGS. 1 and 2, the tipped saw blade
10 may have a plurality of tip mounting portions 20 at the
outer circumference of the base metal 12. The tip mount-
ing portions 20 are arranged, for example, at predeter-
mined center angle pitches and project radially from a
main body of the base metal 12. The tip mounting portions
20 are formed as chevron-type shapes. A peak 22 of
each tip mounting portion 20 projects radially outward
and is located on a side end of each tip mounting portion
20 that is furthest in the rotational direction Fn.
[0014] As shown in FIGS. 1 and 2, each tip mounting
portion 20 may include a tip mounting surface 24 on an
peripheral side radially inward from the peak 22, and an
outer peripheral surface 26 on the outer peripheral
boundary of the peak 22. Further, each tip mounting por-
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tion 20 is formed with an outer peripheral inclined surface
27 which extends from the peak 22 toward the rear side
tip mounting portion 20 in the rotational direction Fn, and
radially inward of the base metal 12. An arched surface
28 recessed radially inward is formed between the outer
peripheral inclined surface 27 and the tip mounting sur-
face 24. A gullet 29 is formed in a space enclosed by
these outer peripheral inclined surface 27, tip mounting
surface 24 and the arched surface 28. A stepped ledge
for the tip 14 to be seated upon is formed on the mounting
surface 24. The base metal 12 may have inner slots S1
formed by making cuts into a plate face. Some areas
respectively located between the tip mounting portions
20 are formed with outer circumference slots S2 which
are formed by cutting radially inwards from the gullet 29.
Moreover, the tip mounting surfaces 24 are cut and fin-
ished by a milling cutter etc. As shown in FIG. 2, a tip 14
is firmly fixed to each tip mounting surface 24 with a braz-
ing material or the like. The tips 14 are formed of hard
tips made of a rectangular hard material such as cement-
ed carbide or cermet, or high hardness tips formed of a
high-hardness sintered body such as polycrystalline dia-
mond.
[0015] As shown in FIGS. 1 and 2, the tipped saw blade
10 may include a protruding coating 30 on the side face
13 of the base metal 12 along the entire outer circumfer-
ence of the base metal 12. Further, the protruding coating
30 includes a plurality of coating elements 32 arranged
in a circumferential direction of the base metal 12 at pre-
determined intervals. Each coating element 32 here is
formed as a line. The line here is a straight linear line.
The linear coating elements 32 are arranged at an angle
α with respect to the virtual tangent line L tangent to a
peak 22, which defines the outer circumferential edge of
the base metal 12. The angle α is preferably 15 to 90
degrees. The film thickness of each coating element 32
is preferably 6 to 40mm. The plurality of linear coating
elements 32 are provided spaced apart at a predeter-
mined intervals in the circumferential direction. In addi-
tion, the protruding coating 30 may include the outermost
layer containing a lubricating substance. An area "on the
side face (or faces) 13 along the entire outer circumfer-
ence of the base metal 12" may desirably be defined as
the entire 360° radial extent of the base metal 12. How-
ever, it is sufficient if said area occupies about 75% of
the 360° radial extent of the base metal 12. The outer
circumference excludes the center area where a flange
(not shown) comes into contact to fix the tipped saw blade
10 (blade) to a machining tool. This may also be applied
to the following embodiments.
[0016] The tipped saw blade 10 is coated with a flat
first layer of a melamine-based white paint on the entire
side face (or faces) 13 of its base metal 12. The first layer
may be a melamine resin paint, an acrylic resin paint,
nickel plating, chrome plating or the like having a rust
prevention effect. The film thickness of the first layer is
preferably 5 to 25mm. Subsequently, a second layer of
green paint containing fluorine resin (polytetrafluoroeth-

ylene, polyethylene fluoride) is applied by screen printing
on a face 13 or both faces 13 of the base metal 12 along
the entire outer circumference of the base metal 12. The
second layer of the coating elements 32 is linear and
convex, and has a film thickness of 10mm. The coating
elements 32 are applied by screen printing and are sin-
tered by a UV light-curing device. The UV light-curing
device is capable of sintering it in a short time. Alterna-
tively, it is also possible to bake it with hot air generated
by a baking apparatus besides the sintering process by
the UV light-curing device. When the baking apparatus
is adopted, work efficiency is high and energy is saved.
Here, the coating elements 32 are arranged at an angle
α with respect to the virtual tangent line L. Further, a
plurality of coating elements 34 forming linear lines of
varied width are coated while being arranged one over
another at a predetermined interval in a V-shape. In this
way, the tipped saw blade 10 with the protruding coating
30 can be made.
[0017] As shown in FIG. 3, a tipped saw blade 210
according to the second embodiment may include a pro-
truding coating 230 on the side face (or faces) 13 of the
base metal 12 along the entire outer circumference of
the base metal 12. A primary structure of the tipped saw
blade 210 is the same as the tipped saw blade 10 ac-
cording to the first embodiment, however, the structure
of the protruding coating 230 is different. The protruding
coating 230 includes a plurality of coating elements 232
spaced apart in the radial direction of the base metal 12
at predetermined intervals. Each coating element 232 is
formed in a line. The line here is formed in a circular arc
shape. A plurality of the linear coating elements 232 are
provided and spaced apart in a radial direction at prede-
termined intervals. Also, the protruding coating 230 may
include the outermost layer containing a lubricating sub-
stance.
[0018] The tipped saw blade 210 is coated with a flat
first layer of a melamine-based white paint on the entire
side face (or faces) 13 of its base metal 12. The second
layer is made to have patterns formed with a coating el-
ement 234 as a strip-like flat surface arranged closer to
the center of the side face 13 on the base metal 12, and
a plurality of convex coating elements 232 extending in
concentric circular arc shapes of different radii along the
entire outer circumference. The strip-like coating element
234 and the circle coating elements 232 are coated with
black paint containing fluorine resin by screen printing at
a film thickness of 10mm.
[0019] As shown in FIG. 4, a tipped saw blade 310
according to the third embodiment includes a protruding
coating 330 on the side face (or faces) 13 of the base
metal 12 along the entire outer circumference of the base
metal 12. A primary structure of the tipped saw blade 310
is the same as the tipped saw blade 10 according to the
first embodiment, however, the structure of the protruding
coating 330 is different. The protruding coating 330 may
include a plurality of coating elements 332 spaced apart
in the circumferential and radial directions of the base
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metal 12 at predetermined intervals. Each coating ele-
ment 332 is formed in a line. The line here is formed in
an arc. A plurality of the linear coating elements are
spaced apart at predetermined intervals in the circum-
ferential and radial directions. Also, the coating may in-
clude the outermost layer containing a lubricating sub-
stance.
[0020] The tipped saw blade 310 may be coated with
a flat first layer of a melamine-based gray paint on the
entire side face (or faces) 13 of its base metal 12. The
second layer may consist of a coating element 334 as a
strip-like flat surface arranged in close proximity to the
center of the side face 13 on the base metal 12, and
groups of a plurality of the V-shaped arched convex coat-
ing elements 332 that are concentric lines of different
radius along the entire outer circumferential perimeter of
the blade. These groups of the V-shaped coating ele-
ments 332 are arranged in a circumferential direction
along the entire outer circumference at a predetermined
interval. The strip-like coating element 334 and the
arched convex coating elements 332 are coated with
black paint including fluorine resin by screen printing at
a film thickness of 20mm.
[0021] As shown in FIG. 5, a tipped saw blade 410
according to the fourth embodiment is coated with a pro-
truding coating 430 including linear coating elements 432
similar to the tipped saw 10 according to the first embod-
iment, and has letters printed in its center region.
[0022] As shown in FIG. 6, the tipped saw blade 510
according to the fifth embodiment is coated with a flat
first layer of a melamine-based gray paint on the entire
side face (or faces) 13 of its base metal 12. The second
layer is a protruding coating 530 including a plurality of
coating elements 532 each of which having a linear cir-
cular shape arranged along the entire outer circumfer-
ence at a predetermined spaced apart intervals in the
circumferential and radial directions.
[0023] As an alternative method to the above first to
fifth embodiments, it may also be possible to form the
first layer with a linear protruding coating first and sub-
sequently form the second layer on the entire side face
(or faces) 13 of the base metal 12 with a coating contain-
ing at least one of the fluorine resin, boron nitride, mo-
lybdenum disulfide, graphite etc. as a lubricating sub-
stance. A tipped saw blade with the protruding coating
may be obtained also with this method.
[0024] Experiment 1 was performed on the tipped saw
blade according to the above embodiments. Experiment
1 relates to the use of a paint containing a lubricating
substance. First, a sample (a) is prepared wherein the
sample (a) is screen printed with a black paint not con-
taining a lubricating substance to form a coating with a
film thickness of 20 to 25mm and sintered by a UV light-
curing device. Subsequently, a sample (b) is prepared
wherein the sample (b) is screen printed with a black
paint containing a lubricating substance to form a film
thickness of 20 to 25mm and sintered by a UV light-curing
device. The friction coefficient of these samples (a) and

(b) is measured. It was learned that the friction coefficient
of the sample (b) is reduced by approximately 56% from
the friction coefficient of the sample (a). With this Exper-
iment 1, it could be confirmed that the friction coefficient
of each tipped saw blade according to the above embod-
iments could be reduced with the paint containing a lu-
bricating substance.
[0025] Next, Experiment 2 was performed on the
tipped saw blade according to the above embodiments.
Experiment 2 relates to coating a protruding coating on
the tipped saw blade. First, a tipped saw blade (c) was
prepared, which was coated with a paint containing flu-
orine resin as a lubricating substance as in the second
embodiment. Subsequently, a tipped saw blade (d) was
prepared wherein the tipped saw blade (d) was coated
with a paint not containing a lubricating substance as in
the second embodiment. Further, a tipped saw blade (e)
was prepared wherein the tipped saw blade (e) was coat-
ed with a fluorine resin on its both entire side faces of the
base metal. Frictional resistance was measured while a
wood piece and a weight on this wood piece were placed
on the side face of the base metal of each of these tipped
saw blades (c), (d) and (e). As a result, it was learned
that the friction coefficient of the tipped saw blade (e) was
greater than that of the tipped saw blades (c) and (d). It
was also learned that the difference between the friction
coefficient of the tipped saw blade (e) and the friction
coefficient of the tipped saw blade (c) or (d) increases as
the load applied is greater, commensurate with the in-
crease in weight. Further, it was learned that the friction
coefficient of the tipped saw blade (c) was smaller than
that of the tipped saw blade (d).
[0026] Two effects were learned as a result of the
above Experiments 1 and 2. The two effects are that the
frictional coefficient of the tipped saw blade may be re-
duced by using a paint containing a lubricating sub-
stance, and the frictional resistance may be reduced by
applying a protruding coating on the tipped saw blade. It
could be confirmed that the tipped saw blades according
to the above-described first to fifth Embodiments could
be the tipped saw blades with reduced frictional resist-
ance.
[0027] As described above, the tipped saw blade 10
according to the present embodiment may include a disc-
shaped base metal 12, cutting tips 14 provided on the tip
mounting portion 20 of the base metal 12, and a protrud-
ing coating 30 on the side face 13 of the base metal 12
along the entire outer circumference of the base metal
12. Therefore, the surface area of the contact region of
the base metal 12 with the workpiece may be reduced
compared with a configuration where the coating is ap-
plied on the entire surface area of both side faces 13 of
the base metal 12. As a result, the reduction in the fric-
tional resistance can be achieved due to the reduction in
the friction coefficient. The burn on the base metal 12 as
well as the increase in the cutting resistance can be sup-
pressed due to the reduction in the frictional resistance
of the base metal 12. The above effects may also be
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expected to the tipped saw blades 210, 310, 410 and 510.
[0028] Since the above coating elements 32, 232, 332,
432 and 532 are linear, the design may be improved. The
coating elements 34 are preferably formed in a line, how-
ever, they may also be formed as a plane (an expanding
shape having a predetermined area) because the coating
elements 32 would in that case still have effects as lines.
[0029] The coating elements 32 and 432 are preferably
arranged at an angle α with respect to the virtual tangent
line L being tangent to the peak 22 (the outer circumfer-
ential edge) of the base metal 12. Accordingly, the coat-
ing elements 32 and 432 contact the workpiece at the
angle α when the tipped saw blade 10 or 410 rotates. As
a result, reduction in the frictional resistance may be
achieved due to the reduction in the friction coefficient.
[0030] The protruding coatings 30, 230, 330, 430 and
530 preferably include the outermost layer containing a
lubricating substance. Consequently, the frictional resist-
ance at the portion in contact with the workpiece may
further be reduced.
[0031] When the tipped saw blades according to each
of the above embodiments includes a configuration in
which the outermost layer is determined as the linear
coating elements containing a lubricating substance, an
expensive paint such as, for example, a fluorine, may not
be used on the entire base metal but only used partially
on the convex portions. As a result, the frictional resist-
ance may effectively be reduced while the manufacturing
cost is reduced.
[0032] The exemplary embodiments according to the
present invention have been described above, however,
the blades according to the present invention shall not
be limited to the present embodiments and may be em-
bodied in various other forms. For example, the tipped
saw blades have been illustrated in the present embod-
iments but shall not be limited to these. The blade may
have the above-described coating in addition to a con-
figuration including a disc-shaped base metal and cutting
or grinding edges provided on the outer circumferential
edge of the base metal. For example, the blade may be
a circular saw blade or a side milling cutter. A various
lines such as a straight line, a circular arc line or a curved
line may be used as the linear shape of the coating ele-
ments. Further, one aspect is described to form a pro-
truding coating on a first flat paint layer, however, it is not
limited to. For example, a protruding coating may be ap-
plied on the side face of the base metal without the first
flat paint layer.

Claims

1. A blade comprising:

a disc-shaped base metal;
cutting or grinding edges provided on an outer
circumferential edge of the base metal; and
a protruding coating on a side face (or side fac-

es) of the base metal along the entire outer cir-
cumference of the base metal.

2. The blade as described in claim 1, wherein the coat-
ing includes a plurality of coating elements arranged
at least in a circumferential or radial direction of the
base metal at predetermined intervals.

3. The blade as described in claim 2, wherein each of
the coating elements is formed as a line.

4. The blade as described in claim 3, wherein the coat-
ing elements are arranged at a predetermined angle
with respect to a virtual tangent line being tangent
to the outer circumferential edge of the base metal.

5. The blade as described in any one of claims 1 to 4,
wherein the coating includes an outermost layer con-
taining a lubricant substance.
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