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Tire Mold and Method for Making a Tire Mold

Field of the Invention

[01] The invention concerns a mold for a tire and a method for making the mold.
More particularly, the invention concerns a segmented tire mold having a tread
ring formed of a plurality of movable sectors for molding a tire tread and sidewall
rings for molding the tire sidewall.

Background and Summary

[02] A recent trend in tire design has been to extend features of the tread
relatively far onto the sidewall of the tire. In many cases, the features extend to at
least the tire equator. Tread features, for example, grooves, ribs, and blocks, are
relatively deep or ta]l compared to the features typically formed on the sidewall,
such as indicia or lettering. 7 ‘

[03] In conventional molds, the tread ring is formed by taking an aluminum
casting using a model. The sidewall shells are made by machining steel plate to
have the desired molding elements. To form deep tread-like features in the
sidewall shell poses difficulties, for example, in aligning the features with the tread

rings and in machining deep or complex features in the sidewall shell surface.

[04] The invention provides an improved tire mold and a method for
manufacturing an improved tire mold that overcomes the difficulties in the art and

provides additional advantages.

[05] The invention is preferably applied to a two-piece segmented mold, the
type which parts along or near an axial center line of the mold cavity and includes
an upper half and a lower half, each half having tread sectors and a sidewall shell.
Other molds may advantageously use the invention, for example, a one-piece
segmented mold, in which the tread segments are not split along the axial center,
but are mounted to either the top or the bottom half of the mold, and mounted to

pivot away upon opening the mold.

[06] A tire mold according to the invention includes a plurality of tread sectors
for forming a tread portion of a tire, a mold back for supporting the tread sectors

and permitting movement between an open position and a closed position, two
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shell inserts for molding the sidewalls of a tire, and two side plates, each shell
insert being mounted to a side plate, wherein the tread sectors and the shell
inserts are castings.

[07] According to another aspect of the invention, the shell inserts each have a
circumferential mounting rib on a back surface for inserting into a mounting groove
in the side plate. The mounting groove is wider in the radial direction than the
mounting rib to accommodate differential expansions upon heating of the shell
insert and the side plate to ensure proper mating of the tread sectors and the shell

inserts during the tire molding process.

[08] The shell inserts have vents extending from the molding surface (the front
surface) through to the back surface, and grooves formed on the back surface to
connect with vent passages in the side plate. The side plates each include
passages on the mating surface that connect to interior passages that may be
connected to a vacuum source.

[09] The mold further includes two bead rings for molding the bead areas of the
tire. The bead rings in the assembled mold are position on each half of the mold
and overlap a portion of the shell inserts and will cover any gap present between

the shell insert and the side plate in that area.

[010] A method for manufacturing a mold in accordance with the invention
includes the steps of providing a casting model having the tread and sidewall
features of a tire, the casting model having parting zones between the tread and
sidewall, casting an element from the model, the cast element accordingly having
parting zones between the tread and sidewall portions, and separating the cast

element into a plurality of tread sectors and opposing sidewall shells.

[011] According to a preferred method, the casting elements are made in top and
bottom halves divided along or near an axial centerline. A single casting model
may be used, or upper and lower half models may be made, as is convenient.
The two cast elements are then cut apart, the upper half element being separated
into upper tread sectors and an upper sidewall shell for an upper half of the mold,
and a lower cast element being separated to form lower tread sectors and a lower

sidewall shell for a bottom half of the mold.
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[012] According to an alternative embodiment, a casting model is made without a
parting zone between the tread and sidewall, and for each of the upper and lower
half, at least two cast elements are formed, a first cast element separated into a
plurality of tread sectors and a second cast element separated into at least one

sidewall shell.

[013] An advantage of casting the molding parts, the tread sectors and sidewall
shells from a single casting model is that deeper and more complex features can
be formed in the sidewall shells, and the features extending from the tread onto
the sidewall can be better aligned and better conformed in size, shape and

appearance.
[014] Brief Description of the Drawings

[015] The invention will be better understood by reference to the following

detailed description read in conjunction with the appended drawings, in which:

[016] Figure 1 shows a sidewall of a tire made with a mold in accordance with the

invention;
[017]1 Figure 2 shows a portion of a mold in accordance with the invention;
[018] Figure 3 is a section view of a mold in accordance with the invention;

[019] Figure 4 is a section view showing an enlarged portion of a sidewall shell
and side plate of the mold of Figure 3;

[020] Figure 5 is a section view of a first embodiment of casting elements for

making a mold in accordance with the invention; and,

[021] Figure 6 is a section view of a second embodiment of a casting element for

making a mold in accordance with the invention.
Detailed Description

[022] Figure 1 illustrates a sidewall of a tire made in accordance with the
invention. The tire 10 sidewall includes a plurality of projecting elements 12 that
are a continuation of tread elements 14. Other projecting elements 16
complement the design. In conventional tire molds, sidewall features are molded
by a sidewall shell or plate, which is usually machined. Machining the deep

recesses necessary to mold the projections, as well as other complex features, is



WO 2004/041499 PCT/US2003/034353

difficult and time consuming. Tread elements are molded by a tread ring, which
may be formed of a plurality of tread sectors or segments. It is possible o make
the tread ring extend around to the sidewall region to mold projections, but this
can create problems in mold use if the mold is of the segmented type. The tread
sectors are movable during opening and closing of such molds to assist in
releasing the cured tire from the mold. If the tread sectors extend too far into the

sidewall region, movement and releasing the tire is difficult. |

[023] As shown in Figure 3, a tire mold according to the invention includes a
plurality of tread sectors 20 for forming a tread portion of a tire, a mold back 22 for
supporting the tread sectors and permitting movement between an open position
and a closed position, two shell inserts 24 for molding the sidewalls of a tire, and
two side plates 26. Each shell insert 24 is mounted to a side plate 26.
Advantageously, the tread sectors 20 and the shell inserts 24 are preferably
formed as aluminum castings, which facilitates forming the deep and complex
features shown in Figure 1. Other material which may be cast and which has the
strength and durability needed for tire molding and vulcanizing may be used. The
mold backs 22 and the side plates 26 may be formed of steel.

[024] Figure 2 shows an interior of an assembled mold according to Figure 3 for
the tire 10 of Figure 1. As may be seen the tread molding features extend from
the tread area to the sidewall region, and the tread molding elements 14' and

sidewall molding elements 12', 16' are both aligned and consistent in shape.

[025] Referring again to Figure 3, the shell inserts 24 each have a circumferential
mounting rib 30 on a back surface for inserting into a mounting groove 32 in the
side plate. The mounting groove 32 is wider in the radial direction (indicated by
the arrow R) than the mounting rib 30 o accommodate differential expansions
upon heating of the shell inserts 24 and the side plate 26 to ensure proper mating
of the tread sectors and the shell inserts during the tire molding process. A small
gap 34 is visible between the mounting rib 30 and mounting groove 32. Figure 3
shows the mold in the cold condition, that is, at ambient temperature, and the gap
34 is in the position shown. When the mold is heated to the curing temperature,
the differential thermal expansion of the shell insert 24 and side plate 26 will
produce a gap on the opposite side as the gap shown in Figure 3.
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[026] Turning now to Figure 4, the shell inserts 24 have holes or vents 40
extending from the molding surface 42 (the front surface) through to the back
surface 44, and grooves 41 formed on the back surface to connect with vent
passages 46 in the side plate. The side plates 26 each include passages or
grooves 48 on the mating surface that connect to the interiorly formed vent

passages 46 that may be connected to a vacuum source (not illustrated).

[027] The mold further includes two bead rings (not illustrated) for molding the
bead areas of the tire. The bead rings in the assembled mold are position on
each half of the mold and overlap a portion of the shell inserts 24 and side plates
26 in the region radially distant from the tread sectors 20. The bead rings will
cover any gap present between the shell insert and the side plate in that area.

[028] Referring to Figure 5, a method for manufacturing a mold in accordance
with the invention includes the.steps of providing a casting model having the tread
and sidewall features of a tire, the casting model having parting zones between
the tread and sidewall portions. At least one cast element 50 (or 52) is cast from
the model, which accordingly also has parting zones 54 corresponding to the
parting zones in the model. The casting element, through an appropriate process,
for example, wire EDM cutting, is separated into a plurality of tread sectors and

opposing sidewall shells.

[029] According to a preferred method, two casting elements, an upper element
and a lower element, are made. Figure 5 illustrates an upper cast element 50 and
a lower cast element 52. The cast elements are illustrated as being divided on a
split line off center from an axial centerline for the complete mold. In this example,
there are tread features at the axial center of the tread mold that it would have
been disadvantageous to divide. In other cases, however, the cast elements may
be split at the center line.

[030] The two cast elements 50, 52, are then divided along the parting zones 54,
the upper cast element 50 being separated to form upper tread sectors 56 and an
upper sidewall shell 58 for an upper half of the mold, and the lower cast element
52 being separated to form lower tread sectors 60 and a lower sidewall shell 62
for a bottom half of the mold.
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[031] Referring now to Figure 6, according to an alternative embodiment, a
casting model (not illustrated) is made without a parting zone between the tread
and sidewall or the tread sectors. The cast element 70 in Figure 6 represents a
bottom half cast element. In this embodiment, making the model is somewhat

. simplified because the tread and sidewall elements are not separated by the
parting zone and alignment is facilitated. When separated, however, material
from either the tread sector portion or the shell insert portion will be lost.
Accordingly, for each desired mold half, at least two cast elements are formed; a
first cast element is separated into a plurality of tread sectors 72 and a second
cast element is separated into at least one sidewall shell insert 74. A small step
76 is formed on the shell insert portion 74 at the junction with the tread sector
portion 72 to accommodate the change in size of the tread ring parts caused by

loss of material in the wire EDM cutting operation.

[032] For tréad and sidewall designs that aré symme;trié about the é)zia—lﬂéé‘ﬁter of
the tire, it is necessary only to make a model representing half of the tire. For
asymmetric tread and/or sidewall designs, or for tfreads where it is
disadvantageous to divide the mold at the axial centerline, it is preferred to make

a model representing the full tire.

[033] An advantage of casting the molding parts, the tread sectors and sidewall
shells, from a single casting model is that deeper and more complex features can
be formed in the sidewall shells, and the features extending from the tread onto
the sidewall can be better aligned and better conformed in size, shape and

appearance.
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What is claimed is:

1. A tire mold, comprising:

a plurality of tread sectors for forming a tread portion of a tire;

a mold back for supporting the tread sectors and permitting movement of
the tread sectors between an open position and a closed position;

two shell inserts for molding the sidewalls of a tire; and

two side plates, each shell insert being mounted to a side plate,

wherein the tread sectors and the shell inserts are cast from a single

casting model.

2. The tire mold according to claim 1, wherein the shell inserts each have a

circumferential mounting rib on a back surface receivable in a mounting groove in

the side plate, the mounting groove being wider in the radial directionthan is the

mounting rib to accommodate differential expansions upon heating of the shell
insert and the side plate to ensure proper mating of the tread sectors and the shell

inserts during the tire molding process.

3. The tire mold according to claim 1, wherein the shell inserts each have
vents extending from the molding surface through to the back surface, and have
grooves formed on the back surface, and wherein the side plates each include
passages on the mating surface that connect to interior passages that may be
connected to a vacuum source, the grooves on the shell insert back surfaces

connecting to the vent passages in the side plate when mounted thereto.

4. A method for making a mold for a tire, comprising the steps of:

providing a casting model having tread and sidewall features for a tire, the
casting model having a parting zone between the tread and sidewall;

casting a mold element from the model; and

separating the cast element into a plurality of tread sectors and opposing

sidewall shells.

5. The method according to claim 4, further comprising the step of dividing

the casting model into two casting half models along an axial centerline, and

-7 -
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wherein the step of casting a mold element comprises casting two mold elements,
a first cast element being separated to form tread sectors and a sidewall shell for
an upper half of the mold, and a second cast element being separated to form
tread sectors and a sidewall shell for a bottom half of the mold.

6. The method according to claim 4, wherein the step of casting a mold -
element comprises casting at least two cast elements, and further comprising the
steps of separating a first cast element into a plurality of tread sectors and

separating a second cast element into a sidewall shell.
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