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(57) ABSTRACT

Provided is a method for preparing a test sample comprising,
providing a CNC machine; providing a cured tire comprising,
a tire component at least partially covered by an external
component, or a tire component at least partially covered by
an internal component; and using the CNC machine to sepa-
rate the tire component from the cured tire by either removing
part of the external component, or removing part of the inter-
nal component.
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APPARATUS AND METHOD FOR
PREPARING A SAMPLE FROM
COMPONENTS INTERNAL TO A TIRE

TECHNICAL FIELD

[0001] The present subject matter relates generally to a tire
testing. More, specifically, the present subject matter relates
to an apparatus and method for preparing a sample from
components internal to a tire.

BACKGROUND

[0002] Itis sometimes desirable to create test samples from
internal components of a tire. Creation of test samples often
requires the use of hand tools and user-guided power tools to
extract the internal components of a tire. The use of hand tools
and user-guided power tools to extract the internal compo-
nents of a tire can be imprecise and can present safety issue.
[0003] Computer numerical control (CNC) machine tools
and CNC controlled machining can be more precise than
and/or safer than the use of hand tools and user-guided power
tools.

[0004] It remains desirable to develop methods and appa-
ratus for the create test samples from internal components of
a tire to make precision cuts to the components of a tire.

SUMMARY

[0005] Provided is a method for preparing a test sample
comprising, providing a CNC machine; providing a cured tire
comprising, a tire component at least partially covered by an
external component, or a tire component at least partially
covered by an internal component; and using the CNC
machine to separate the tire component from the cured tire by
either removing part of the external component, or removing
part of the internal component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a view of a first embodiment of a CNC
machine.

[0007] FIG. 2 is a portion of a cross-section of a tire tread.
[0008] FIG. 3 is a portion of a cross-section of a tire tread.
[0009] FIG. 4 is a portion of a cross-section of a tire tread.
[0010] FIG. 51is a portion of a cross-section of a tire tread.

DETAILED DESCRIPTION

[0011] Reference will be made to the drawings, FIGS. 1-5,

wherein the showings are only for purposes of illustrating
certain embodiments of an apparatus and method for prepar-
ing a sample from components internal to a tire.

[0012] Referring now to FIG. 1, an apparatus 110 adapted
to prepare an internal tire component sample may comprise a
tire engagement component 120, and a CNC machine 130.
The CNC machine 130 may be engaged with the tire engage-
ment component 120. In the non-limiting implementations
shown in FIG. 1, the CNC machine 130 is engaged with the
tire engagement component 120 through a frame 140. The
frame 140 may be adapted to engage both the CNC machine
130 and the tire engagement component 120 in such a manner
as to substantially positively locate the CNC machine 130
with respect to the tire engagement component 120. As used
herein, the term substantially positively locate means to pro-
vide a positive location having an error less than that of the
desired machining process; the positive location error typi-
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cally being less 0.001 inches. In other non-limiting imple-
mentations, the CNC machine 130 may be engaged with the
tire engagement component 120 using means acceptable to
good engineering judgment.

[0013] The tire engagement component 120 may be any
sort of apparatus adapted to provide engagement between the
CNC machine 130 and the tire 160. In the implementation
shown in FIG. 1 the tire engagement component 120 is an
apparatus adapted to simultaneously engage the tire 160, and
engage, indirectly through frame 140, the CNC machine 130.
In certain implementations, the tire engagement component
120 may comprise adaptations such as a motor, rotatable shaft
122, or other apparatus to permit the tire 160 to be selectably
rotated or moved with respect to the CNC machine 130 while
the tire 160 is engaged with the tire engagement component
120. In certain implementations, the tire engagement compo-
nent 120 holds the tire 160 in a substantially fixed position
and orientation with respect to the CNC machine 130 while
the tire 160 is engaged with the tire engagement component
120.

[0014] In certain implementations, the tire engagement
component 120 may comprise or be adapted to engage with
conventional components typically adapted for the engage-
ment of a tire 160 with a vehicle (not shown) or to provide
selectable freedom of motion or orientation between a tire
160 with a vehicle (not shown). These conventional compo-
nents may include, but are not limited to, a wheel 124, a lug
nut (not shown), ahub 126, a lug bolt (not shown), and a brake
(not shown). In certain implementations, the tire engagement
component 120 may comprise or be adapted to engage with
conventional components typically adapted for the test test-
ing such as, without limitation, a digital encoder (not shown),
and a load cell (not shown).

[0015] The CNC machine 130 may be any sort of computer
numerical control machine tool. As used herein, CNC
machining comprises 5 axis machining, 4 axis machining,
and 3 axis machining. The CNC machine 130 may comprise
atool spindle 132 that may be moved with respect to an object
to be machined, such as, without limitation, a tire 160. A tool
spindle 132 that may be moved with respect to an object to be
machined along an X axis 112, a'Y axis perpendicular to the
X-axis (not shown), and along a Z-axis 116 mutually perpen-
dicular to the X-axis 112 and the Y-axis (not shown). In
certain implementations, the tool spindle 132 may be adapted
to translate along and rotate about Cartesian coordinates. In
certain implementations, the tool spindle 132 may be adapted
to translate along and rotate about cylindrical coordinates. In
certain implementations, the tool spindle 132 may be adapted
to translate along and rotate about spherical coordinates. In
the non-limiting implementation shown in FIG. 1, the posi-
tion of the tool spindle 132 may be driven by motors through
a set of step-down gears, by direct-drive stepper motor, or
servo motors. While in typical commercial CNC machines
closed-loop controls are standard, in some implementations
of the present subject matter, open-loop control may also be
acceptable if the forces applied are kept small and speeds are
not large.

[0016] A CNC machine 130 may be adapted to perform any
of a large variety of processes including but not limited to
milling, punching, plasma cutting, and grinding.

[0017] Tire 160 may be any sort of tire. The tire 160 may be
pneumatic, non-pneumatic, run-flat, radial, or bias. The tire
160 may be a passenger tire, a light truck tire, a truck or bus
tire, an agricultural tire, or other sort of tire. The tire 160 may
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be a cured tire, or a uncured tire. In the non-limiting imple-
mentations shown in FIG. 1, tire 160 is a pneumatic tire
mounted to the tire engagement component 120 and inflated
to some desired pressure.

[0018] As shown in the non-limiting embodiment shown in
FIG. 1, the tire 160 may comprise an external component 162
and an internal component 163. The non-limiting embodi-
ment shown in FIG. 2, is a cross-section of a tire 160 showing
the tire components 161 thereof. In the non-limiting embodi-
ment shown in FIG. 2, the tire components 161 comprise
tread 164 which covers subtread 165 which covers a third
compound 166 which covers a belt package 167 which covers
a body ply compound with fabric 168 which covers an inner-
liner 169. As shown in FIG. 2, tread 164 is the most external
of the components while the innerliner 169 is the most inter-
nal of the components. In some embodiments a component
that covers another component may provide full coverage,
and in others it may provide only partial coverage.

[0019] In order to prepare an internal tire component
sample, it may be desirable to section out an individual tire
component 161 or a sub-set of tire components 161. To sec-
tion out a desired component 161 is to remove all or substan-
tially all of the engaged components or materials that are not
the desired component 161. Similarly, to section out a desired
sub-set of tire components 161 is to remove all or substan-
tially all of the engaged components or materials that are not
the desired sub-set of tire components 161. Sectioning out a
desired tire component 161 or a sub-set of tire components
161 requires a material removal process such as, without
limitation cutting or milling to remove the engaged compo-
nents or materials that are not the desired component 161 or a
sub-set of tire components 161. A CNC machine may be
usable for very precise material removal processes so as to be
usable to prepare an internal tire component sample of a very
specific geometry.

[0020] As shown in the non-limiting embodiment shown in
FIGS. 2 and 3, the tire components 161, tread 164, subtread
165, third compound 166, belt package 167, body ply com-
pound with fabric 168, and innerliner 169, may follow a
complex path, that is a path that is undulating or otherwise not
straight, either in the plane of the cross-section shown in FIG.
2, transverse to the plane of the cross-section shown in FI1G. 2,
or both. In order to section out a tire component 161 that
follows a complex path, the cutting tool must be able to follow
a similarly complex path defining a very precise geometry.
Hand cutting methods are sometime not sufficiently precise
for such purposes.

[0021] Inthe non-limiting embodiment shown in FIG. 4, an
internal tire component sample section 410 may be formed by
sectioning out tire components 161, such as, without limita-
tion, belt package 167. The internal tire component sample
section 410 is defined by a precise geometry identified by the
outer surface 420 of the sample section 410.

[0022] FIG. 5 shows a non-limiting embodiment of a com-
mon test sample 510 of a part of a tire component 161 com-
prising rubber with a nylon cap. The width dimension 520 of
the test sample 510 is 0.5 inch. Cutting test sample 510 by
hand with the desired precision would be very difficult, in
part, because test sample 510 is so small.

[0023] As is noted above, a CNC machine may be usable to
prepare an internal tire component sample by section out a tire
component 161 as defined by a precise geometry. That is, it is
possible to use CNC technology, such as programs, vision
systems, and other conventional CNC inputs, in order to
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obtain required material removal lengths and depths, or to
otherwise extract desired individual compounds or compo-
nents with great precision. Cutting test sample 510 by use of
a CNC machine 130 with the desired precision would be very
simple even though the test sample 510 is so small.

[0024] Accordingly, it may be desirable to use an apparatus
110 comprising a CNC machine 130 to create a test sample
510 from tire components 161 of a tire 160. A test sample 510
of'tire components 161 of a tire 160, comprising an external
component 162 that at least partially covers tire components
161 or an internal component 163 that at least partially covers
tire components 161, may be prepared by providing a CNC
machine 130; providing a tire 160; and using the CNC
machine 130 to separate the tire components 161 from the tire
160 by remove part of the external component 162 or part of
the internal component 163.

[0025] While the apparatus and method for preparing a
sample from components internal to a tire has been described
above in connection with certain embodiments, it is to be
understood that other embodiments may be used or modifi-
cations and additions may be made to the described embodi-
ments for performing the same function of the apparatus and
method for preparing a sample from components internal to a
tire without deviating therefrom. Further, the apparatus and
method for preparing a sample from components internal to a
tire may include embodiments disclosed but not described in
exacting detail. Further, all embodiments disclosed are not
necessarily in the alternative, as various embodiments may be
combined to provide the desired characteristics. Variations
can be made by one having ordinary skill in the art without
departing from the spirit and scope of the apparatus and
method for preparing a sample from components internal to a
tire. Therefore, the apparatus and method for preparing a
sample from components internal to a tire should not be
limited to any single embodiment, but rather construed in
breadth and scope in accordance with the recitation of the
attached claims.

What is claimed is:

1. Anapparatus for preparing a tire test sample comprising:

a tire;

wherein the apparatus is characterized by:

a CNC machine comprising a cutting tool; and,

wherein the CNC machine is adapted to use the cutting tool

to remove a tire test sample from the tire before the tire
test sample is tested.
2. The apparatus of claim 1 further comprising:
a tire engagement component that engages the tire to the
CNC machine; and,

wherein the tire engagement component is adapted to
rotate the tire with respect to the CNC machine before
the CNC machine removes the tire test sample from the
tire.

3. The apparatus of claim 2 wherein the tire engagement
component holds the tire in a substantially fixed position and
orientation with respect to the CNC machine while the CNC
machine removes the tire test sample from the tire.

4. The apparatus of claim 1 wherein the CNC machine
comprises a tool spindle that:

holds the cutting tool; and,

is movable with respect to the tire.

5. The apparatus of claim 1 wherein:

the tire is a cured pneumatic tire mounted to a wheel; and,

a tire engagement component engages the tire to the CNC

machine through the wheel.
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6. The apparatus of claim 1 wherein:

the tire is a cured pneumatic tire having an external com-

ponent and an internal component; and,

the CNC machine removes the tire test sample from at least

one of the external component and the internal compo-
nent.

7. The apparatus of claim 6 wherein:

the tire test sample includes at least a portion of a belt

package; and, the cutting tool follows an undulating path
to remove the tire test sample from the tire.

8. The apparatus of claim 7 wherein the CNC machine
separates the tire test sample with a width of approximately
0.5 inches.

9. A method for preparing a tire test sample comprising the
steps of:

(A) providing a tire;

(B) obtaining a tire test sample from the tire; and,

(C) testing the tire test sample;

wherein the apparatus is characterized by:

(D) providing a CNC machine comprising a cutting tool;

and,

wherein step (B) comprises the step of: using the cutting

tool on the CNC machine to remove the tire test sample
from the tire.

10. The method of claim 9 wherein:

the method further comprises the step of: providing a tire

engagement component that engages the tire to the CNC
machine; and,
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prior to step (B) the method comprises the step of: rotating
the tire with respect to the CNC machine using the tire
engagement component.

11. The method of claim 10 wherein during step (B) the tire
engagement component holds the tire in a substantially fixed
position and orientation with respect to the CNC machine.

12. The method of claim 9 wherein:

step (D) comprises the step of: providing the CNC machine

with a tool spindle that holds the cutting tool; and,
prior to step (B) the method comprises the step of moving
the tool spindle and cutting tool with respect to the tire.

13. The method of claim 9 wherein:

step (A) comprises the step of: providing the tire to be a

cured pneumatic tire including a belt package; and,
step (B) comprises the step of: removing the tire test
sample to include at least a portion of the belt package.

14. The method of claim 9 wherein step (B) comprises the
step of:

using the cutting tool to follow an undulating path to

remove the tire test sample from the tire.

15. The method of claim 9 wherein:

step (A) comprises the step of: providing the tire to be a

cured pneumatic tire mounted to a wheel;

the method further comprises the step of: providing a tire

engagement component that engages the tire to the CNC
machine; and,

prior to step (B) the method comprises the step of: engag-

ing the tire engagement component to the tire through
the wheel.



