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(57) Abréegée/Abstract:

A saw blade (10) Includes a circular core (21) having a plurality of cutters (12) disposed along a periphery thereof, and a central
bore (14) configured to receive an arbor of a rotating power tool. A plurality of gullets (16) Is located In spaced relation between the
cutters (12), extending radially inward from the periphery. Each of the gullets (16) includes a neck portion (18) defined by side walls
(22) extending radially inward and fairing divergently from one another into an arcuate (20) base. The arcuate base (20) extends

along concave arcs (28) to a linear base portion (30) disposed at a radially iInnermost portion thereof, and which intersects a radius
(AA) of the saw blade (10).
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(57) Abstract: A saw blade (10) includes a circular core (21) having a plurality of cutters (12) disposed along a periphery thereof,
& and a central bore (14) configured to receive an arbor of a rotating power tool. A plurality of gullets (16) is located in spaced relation
N between the cutters (12), extending radially inward from the periphery. Each of the gullets (16) includes a neck portion (18) defined
by side walls (22) extending radially inward and fairing divergently from one another into an arcuate (20) base. The arcuate base (20)
extends along concave arcs (28) to a linear base portion (30) disposed at a radially innermost portion thereof, and which intersects a

radius (AA) of the saw blade (10).
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Saw Blade
BACKGROUND
1. Technical Field

This invention relates to saw blades, and more

particularly to circular saw blade having gullets designed

to reduce fatigue and increase the life of the blade.

2 . Background Information

Conventional circular saw blades typically include a

circular steel core having a series of cutters or teeth

spaced along the circumference thereof. Gullets, in the

form of cutouts extending inwardly from the periphery of

the wheel are often interspaced between the cutters to aid

cutting, such as by relieving stresses in the blade and

for removing swarf. A variety of gullet configurations

may be used, including those of generally narrow, wide,

and keyhole shapes. The selection of a gullet

configuration for a particular saw blade may be based on
the cutting application(s) for which the blade is expected
to be used.

Saw blades having relatively narrow gullets have been
found useful in sawing of construction material with

portable power saws, and in other masonry cutting

applications on stationary machines, where smooth cutting

action is desired. It has been found that the smoothness

of cutting action is enhanced when the cutters are placed

relatively close to one another, such as provided by the

use of relatively narrow gullets. However, cracks tend to

propagate from the tightly radiused ends of these gullets,

particularly if the blade is exposed to high radial

pressure. Thils problem may be particular problematic on

plades in which a fatigue barrier has been surpassed.

Alternatlvely, saw blades having relatively wide

gullets may be used. These gullets typically have a

1
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relatively large radius at their inner ends, which have

been found to provide the blade with relatively high

fatigue strength. These gullets may thus be beneficial in

relatively high-stress cutting environments, such as floor

sawlng of asphalt or concrete, in which other blade types

tend to fail due to stress cracks propagating from the
gullets.
Keyhole-shaped gullets attempt to combine the

P
e
e

aforementioned benefits o:

narrow and wide gullets. These

gullets enable the cutters of a blade to be positioned

relatively close to one another, e.g., to provide a smooth

cutting action, while also providing each gullet with a

relatively large radius at its radially inner end, e.g.,

to help reduce crack formation.
While kevhole gullets may exhibit improved

characteristics over the narrow and wide gullets in some

applications, they are not without drawbacks. For
example, results achieved with kevhole gullets have been
less than optimal in severe applications involving

—

difficult to cut materials such as steel or a relatively

heterogeneous mix of workpiece materials, such as various

combinations of masonry and steel materials (e.g., steel

reinforced concrete). Under these conditions, cracks have

pr—

been found to propagate from the ends or sides of the

gullets, which may compromise user safety.

Thus, a need exists for a device and method that

addresses the aforementioned drawbacks.

SUMMARY

n one aspect of the invention, a saw blade includes

a solid circular core having a plurality of cutters

disposed along its periphery, and a central bore

configured to receive an arbor of a rotating power tool.

A plurality of gullets is located in spaced relation

between the cutters, extending radially inward from the

periphery toward the central bore. Each of the gullets

includes a neck portion defined by side walls extending

2
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radially inward and fairing divergently into an arcuate
base. The side walls are parallel to a radius of the

blade extending therebetween, and each of the arcuate

bases include at least three linear base portions disposed

in spaced relation to one another. Two of the linear base

portions are located opposite one another and parallel to

the radius, while the third linear base portion is located

at a radially innermost portion of the base extending

orthogonally to the radius. The arcuate bases fair along

concave arcs from the two opposed linear base portions to

the third linear base portion.

Another aspect of the invention includes a saw blade

which includes a circular core having a plurality of

cutters disposed along a periphery thereof, and a central

bore configured to receive an arbor of a rotating power

tool. A plurality of gullets 1s located in spaced

relation between the cutters, extending radially inward

from the periphery. Each of the gullets includes a neck

portion defined by side walls extending radially inward

and fairing divergently from one another into an arcuate

base. The arcuate base extends along concave arcs to a

linear base portion disposed at a radlally innermost

portion thereof, and which intersects a radius of the saw
blade.

In a still further aspect of the invention, a method

)

of fabricating a saw blade includes providing a circular

b

core with a central bore configured to receilve an arbor of

P

a rotating power tool, and placing a plurality of gullets

in spaced relation around a periphery of the core, each of

which extend radially inward from the periphery. Each

gullet is configured with a neck portion defined by side

walls extending radially inward and fairing divergently

from one another into a substantially elliptical base.

The base is configured to extend along concave arcs to a

linear base portion disposed at a radially innermost

portion thereof, the linear base portion intersecting a

3
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radius of the saw blade. The method also includes placing

p—

a plurality of cutters on the periphery of the core

between the gullets.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of this

invention will be more readily apparent from a reading of

the following detailed description of various aspects of

the invention taken in conjunction with the accompanying

drawings, in which:

Figs. 1 and 2 are edge and plan views, with optional

portions shown in phantom, of a circular saw blade

embodying aspects of the present invention:;

P}

Fig. 3 is a view, on an enlarged scale, o portion

of the saw blade of Fig. 2;

Q)

Fig. 4 1s a view similar to that of Fig. 3, of an

alternate embodiment of the present invention; and

Figs. 5A, 5B and 6 are views similar to those of

=

Figs. 3 and 4, on a reduced scale, of gullets of the prior

art.

DETATLL

L]

D DESCRIPTION

In the following detailed description, reference is

made to the accompanying drawings that form a part hereof,

and in which is shown by way of illustration, specific

embodiments in which the invention may be practiced.

These embodiments are described in sufficient detail to

enable those skilled in the art to practice the invention,

and 1t 1s to be understood that other embodiments may be

utilized. It is also to be understood that structural,
procedural and system changes may be made without
departing from the spirit and scope of the present

invention. The following detailed description is,

therefore, not to be taken in a limiting sense, and the

g

scope of the present invention is defined by the appended

claims and their equivalents. For clarity of exposition,

like features shown in the accompanying drawings are

indicated with like reference numerals and similar

4
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features as shown in alternate embodiments in the drawings

are indicated with similar reference numerals.

Briefly, as shown in Figs. 2-3, an embodiment of the
present invention includes a superabrasive (diamond) saw

5 pblade 10 having peripheral cutting teeth (e.g. segments)

12 separated by a series of crack-resistant gullets 1lo.

As best shown in Fig. 3, each gullet 16 includes a neck

portion 18 defined by parallel side walls 22 extendlng

radially inward from the periphery of the wheel. At the

10 radially inward end of neck portion 18, side walls 22 fair

divergently into arcuate base 20. As shown, base 20 1is

substantially elliptical in shape, though modified to

include two opposing parallel linear base portions 26 and

a third linear base portion 30 disposed at a radially

pr—

15 innermost portion of the base 20. Embodiments oX this

invention advantageously provide saw blade 10 with

£
i)

improved fatigue life even when used in high—-stress

cutting environments. While not wishing to Dbe tied to a

particular theory, it is believed that wall portions 260

iy

20 help forestall the formation of circumferential cracks,

ﬁ
b

while portion 30 helps resist the formation o: radially

propagating cracks.

Where used in this disclosure, the term “axial” when

used in connection with an element described hereiln,

>5 refers to a direction relative to the element, which 1is

substantially parallel to its center of rotation when the

element is installed on arbor means. The term “radial?”

refers to a direction transverse to the axial direction.

Embodiments of the invention will now be discussed 1in

30 detail with reference to the appended Figures. An aspect

of the invention was the realization that cracks tend to

propagate from particular locations of a gullet, based on

both the particular cutting application and on various

geometric parameters of the gullet. For example, as shown

35 in Figs. 5A-6 (discussed in greater detail hereinbelow),

illustrating the prior art, it was found that when diamond

5
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saw blades having angled gullets were used to dry-cut
steel, cracks often propagated circumferentially from the
acute angle side of the gullets. When diamond saw blades
having orthogonal gullets were used to wet-cut floors,
cracks tended to propagate radially.

Turning now to Figs. 1-3, in addition to cutters 12
and gullets 16, saw blade 10 includes a central bore 14
configured to receive a spindle or arbor (not shown), to
retain the blade on a conventional power saw. In
particular embodiments, as best shown in Fig. 3, neck
portion 18 of each gullet 16 is defined by side walls 22
which initially are parallel to a radius AA (of blade 10)
extending therebetween. Side walls 22 extend radially
inward from the periphery of the blade, and then diverge
at 23, e.g., at 45 degree angles from the side walls
(e.g., from radial line AA), before blending or fairing
into an arcuate base 20. In this embodiment, base 20
generally forms a truncated, modified ellipsoid, extending
from parallel wall portions 26 into two concave arcuate
portions 28, which terminate at linear portion 30 which
forms the radially innermost portion of base 20.

As best shown in Fig. 2, embodiments of the present
invention may be used with substantially any type of
circular blade 10 known to those skilled in the art. For
convenience, these embodiments are shown and described
with a superabrasive (e.g., diamond) saw blade 10 having a
plurality of cutters 12 spaced along its periphery. An
example of such a saw blade is disclosed in U.S. Patent
Publication No. US2004/019114 to Saint-Gobain Abrasives,
Inc.

These superabrasive tools are particularly useful in
applications where other tools lack the strength and
durability to be practical substitutes. For example,
diamond saws are routinely used to cut concrete, asphalt,
stone, and other hard materials.

In the embodiments shown, cutters 12 take the form of

6
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conventlional superabrasive-laden segments spaced along the

periphery thereof, including abrasive grain brazed or

otherwise secured to the surface of core 21. For example,

these superabrasive tools may be manufactured by mixing

superabrasive particles such as diamond and cubic boron

nitride (CBN) with a suitable matrix (bond) powder. The

mixture is then compressed in a mold to form the desired

shape (e.g., segment 12). The "green" form is then

consolidated by sintering at a suitable temperature to

p—

form a single body with a plurality of superabrasive

particles disposed therein. The consolidated body or

segment 1s attached (e.g., by brazing or laser welding) to

a tool body, such as to the round core 21 of a circular

saw, to form the final product. In another embodiment, a

gy

layer of abrasive grain is brazed or electroplated or

g

otherwise attached to the periphery of the tool body in

lieu of abrasive segments.

As mentioned above, these superabrasive blades are

intended for relatively difficult cutting operations,

which tend to generate high stresses in the blades. These

stresses tend to eventually produce stress cracks which

propagate from the gullets. For this reason, embodiments

-

of the present invention may be particularly useful when

incorporated into otherwise conventional superabrasive saw

blades.
Alternatively, saw blade 10 may be provided with

cutters in the form of teeth 12’, such as shown in

it

phantom. Teeth 12’ may be of nominally any size and shape

commonly used on saw blades, e.g., to cut relatively soft

materials such as wood, plastic, and the like. Teeth 12’

may be provided with conventional hardened tips, such as

fabricated from tungsten carbide, and/or may be provided

with the abrasive grain described hereinabove.

In the embodiment shown, blade 10 includes a metallic

core 21, having a central bore or aperture 14 through

which the blade 10 may be mounted and fastened to the

7
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spindle of a circular saw (not shown) in a conventilional

manner, e.g., with a threaded fastener. As shown, the

core 21 is substantially circular in shape, and may be

fabricated from substantially any material having

5 gufficient strength for the particular cutting

application. Examples of suitable core materials for some

applications include steel, aluminum, titanium, bronze,

their composites and alloys, and combinations thereor.

For some applications, reinforced plastics may also be

10 used to construct the core. Generally desirable metallic

core materials include ANSI 4130 steel and aluminum
alloys, 2024, 6065 and 7178.

Turning now to Fig. 4, an alternate embodiment of the

invention includes the aforementioned saw blade equlpped

15 with gullets 16’. Each gullet 16’ includes a neck portion

18 having side walls 22 that fair divergently into base

20’ . Base 20’ is generally elliptical, and includes a

"

radially innermost linear portion 30. However, instead o:

including linear portions 26, wall portions 26" of Dbase

>0 20’ are both continuously concave, e.g., in the form an

ovoid or ellipse as shown.

As with gullets 16, it is believed that Dy

eliminating any radius of curvature thereat, linear

portion 30 of gullets 16’ helps to resist the formation of
25 radially propagating cracks (e.g., of the type shown in

Fig. 6, discussed hereinbelow). And, although not linear,

it is believed that the relatively large radilius of

R

curvature of walls 26’ helps to forestall the formation o!
circumferential cracks (e.g., of the type shown in Figs.

30 B5A and 5B discussed hereinbelow). Thus, the configuration

of gullet 16’ is expected to increase the 1ife of the saw

blade by decreasing the occurrence of fatigue cracks

propagating from the gullets relative to the prior art.

The following illustrative examples are intended to

35 demonstrate certain aspects of the present invention. It

is to be understood that these examples should not be

8
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construed as limiting.
EXAMPLES
Example 1 - Control

Circular saw blades having conventional angled,

circular base, kevhole gullets were tested to identify the

pr—

effect of gullet orientation on crack formation. As shown

in Fig. 5A, one saw blade was provided with angled keyhole

gullets 116 having neck portions 118 extending at an acute

angle o (70°) from the leading portion of the wheel

periphery. Another saw blade was provided with similar

keyvhole gullets 216 having neck portions 218 extending at

an obtuse angle B (110°) from the leading portion of the
wheel periphery, as shown in Fig. 5B. Gullets 116

extended approximately 9mm radially inward from the

periphery, while gullets 216 extended about 15mm radially

inward. Both gullets included parallel side walls 122,

222 an opening 24 at the periphery of about 3mm in width,

and circular bases 120, 220 having diameters of 0O.omm.

These saw blades were installed on a gasoline powered

handheld saw (STIHL™ TS760, manufactured by Andreas Stinhl

AG, Waiblingen, Germany), and used to dry cut a steel

workpiece until cracks appeared. As shown, gullets 1160,

216 both exhibited cracks 132, 232 extending

g—

circumferentially from the point of tangency oL radius AA

with the bases 120. Cracks 132, 232 propagated on the

same side of the gullets as the acute angle formed by

necks 122, 222 and the closest periphery portion of the
blade.

Example 2 - Control

A circular saw blade having conventional radially-

extending keyvhole gullets was also tested. AS shown 1in

Fig. 6, these gullets 316 were configured to be

substantially similar to gullets 216, though with a neck

318 extending radially inward in a direction substantially

0

orthogonal (i.e., at an angle O of 90°) from the periphery.
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This saw blade was installed onto a floor saw (Clipper

CSB1 P13, manufactured by Saint-Gobain S.A., Luxembourq)

and tested by wet-cutting a concrete workpiece. As shown,

gullet 316 developed a crack 332 extending radially inward

from the radially innermost portion of base 320.

Example 3

A circular

saw blade (Blade 3) of the invention,

having gullets 16 substantially as shown and described

with respect to Figs. 1-3 was tested and compared with two

other saw blade types (Blades 1 and 2) respectively having

short and long necked versions of gullets 316 (Fig. 0).

The short necked gullets of Blade 1 were configured as

described in Example 2, extending radially inward to a

depth d of 9mm.

The long necked gullets of Blade 2 were

nominally identical to those of Blade 1, though extending

to a depth d of 15mm. The gullets of Blade 3 extended to a

radial depth d of 10mm and had a gullet opening 24 of 3mm.

The 45° angled wall portions extended along a notional

line that intersected axis AA 1.49mm radially inward of

the wheel periphery. Linear base portions 26 were

disposed about 5.2mm apart, and extended to a radial depth

—

portions 28 which terminated at linear base portion 30 o:

lmm in length.

of about omm before fairing into elliptically arced

.y

All three wheel types were tested on an automatic, 14

HP (10.3kW) cut-of

f sawing machine (HUARD 30V53,

manufactured by HUARD, Amboise, at 5100 rpm (80 m/s) with

constant pressure of 600mbar (25Kg) applied to an XC48

steel tube (34 x 26, 4mm thick) workpiece. The saw

P
by

blades were of

were 1nspected

equal diameter and thickness (1.8mm), and

-

-l

fter each series of thirty cuts. Cutting

was stopped as soon as cracks formed. As shown in Table

I, this testing indicated that the saw blade o:

Lhe

()

invention provided a 50% improvement in blade life

compared to the prior art control blades under

substantially similar conditions.

10



10

CA 02605392 2007-10-18

WO 2006/115628 PCT/US2006/010071
Table 1
) Blade 1 | Blade?2 Blade3
Number of cuts | 120 - 120 ' 180
before first crack | - . -

In the preceding specification, the invention has

been described with reference to specific exemplary

embodiments thereof. It will be evident that wvarious

modifications and changes may be made thereunto without

departing from the broader spirit and scope of the

invention as set forth in the claims that follow. The

specification and drawings are accordingly to be regarded

in an 1llustrative rather than restrictive sense.

Having thus described the invention, what is claimed

1s:

11
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CLAIMS

1. A saw blade, comprising: a solid circular core having

a plurality of cutters disposed along a periphery

p—
p—
—

thereof;

’

a central bore configured to receive an arbor of a

rotating power tool;

a plurality of gullets located in spaced relation
between the cutters, extending radially inward from the

periphery toward the central bore;

each of said gullets including a neck portion defined
by side walls extending radially inward and divergently

into an arcuate base;

sald silde walls being parallel to a radius of said

blade extending there between;

each of said arcuate bases including at least three
linear base portions disposed in spaced relation to one

another:;

P

two of said linear base portions being disposed

opposite one another and parallel to the radius;

a third one of said linear base portions disposed at a
radially i1nnermost portion of said base and extending

orthogonally to the radius; and

12
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each of said bases including elongated concave arcs
extending along the radius from said two opposed linear

base portions to said third linear base portion.

> 2. A saw blade, comprising:

a clrcular core having a plurality of cutters disposed
along a periphery thereof;

a central bore configured to receive an arbor of a

rotating power tool;

10 a plurality of gullets located in spaced relation

between the cutters, extending radially inward from the

periphery;

F

each of said gullets including a neck portion defined

by side walls extending radially inward and fairing
15 divergently from one another into an arcuate base;
sald arcuate base extending along concave arcs to a
first linear base portion disposed at a radially innermost
portion thereof;
sald first linear base portion intersecting a radius

20 of the saw blade;

said arcuate base including at least two other linear

base portions disposed opposite and parallel to one

another.

25
3. The saw blade of claim 2, wherein said two other
linear base portions fair along said concave arcs to the
linear base portion.

30 4. The saw blade of claim 3, wherein the two other linear

base portions are disposed parallel to the radius of the

saw blade.

13
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S. The saw blade of claim 4, wherein the two other linear

base portions are disposed on opposite sides of the radius.

14
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