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Changing the contour of a recess (12) in a body
of solid material to a revised contour wherein a pattern
(24) 1s made having the revised contour and this pattermn
1s placed in the recess with a curable plastic material
(31). After the curable plastic material is hardened, the
pattern is removed providing the revised contour (30) of
the recess. The body of solid matenal can be a flow
channe! block.
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FLOW CHANNEL BLOCK AND METHOD OF MAKING
Technical Field

This invention relates to experimental flow channel blocks and the method of making

inserts of curable plastic material to change the size and shape of the flow channels.

Background Art

In the design and production of experimental flow channel blocks and other metal

components the optimum contour of the flow channel has been provided by cut and try
machining. This is an expensive and time consuming process. Machining metal inserts to change
the flow channel contour. .has also not been satisfactory because of the time required and the
difficulty in machining the inserts to fit in the flow channels. Utilizing a curable plastic material
to produce a tire mofd 1S disclosed in U.S. Patent No. 5,449,483 where the plastic is used as a
resin backing for a reinforced shell formed on a model. Also in U.S. Patent No. 4, 858,381, a
tire mold surface is provided by pouring an epoxy‘over a tire sidewall 1n a mold box. Patterns
have also been used in making molds for casting metal products, however, none of these methods
have suggested an inexpensive method of modifying a flow channel to détf:rmine the optimum
contour for the flow of extrudates, especially those used for tire components. |

Disc) I ’

The present invention is directed to a method of providing a flow channel of the optimum
size and shape in a metal flow channel block with a minimum cost and in a short period of time.
The existing flow channel in the flow channel block is filled with a blank of an easily machinable
material, such as machinable wax. This blank hardens and after removal from the flow channel
recess may be easily machined to provide a pattern having a size and shape believed to have the
optimum contour for a particular operation. A release agent may be applied to the pattern which
may then be placed in the flow channel with a thermally conductive epoxy casting- resin. After
the epoxy is cured and hardened to form an insert, the pattern is removed. The blank may also
be an easily machinable block of material of a different shape than the flow channel.

In accordance with one éspect of the invention, there 1s provided a methOd of changing
the contour of a first recess in a body of solid material to provide a second recess characterized
by;

(a) shaping a pattern having the size and shape of the second recess,

- (b) placing the pattern and a curable plastic material in the first recess,
_(c) . hardening the curable plastic material to form an insert; and

(d) removing the pattern from the insert to form the second recess.
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In accordance with another aspect of the invention. there is provided a flow channel block
having a first recess characterized by an insert of curable plastic material in said first recess, a
second recess 1n said insert providing a flow channel having a revised contour and being formed
by a pattern placed in said first recess with said curable plastic material of said insert in a plastic

condition and removed after hardening of said curable plastic material.

Brief Descrintion of Draws

“Fig. 1 1s a schematic elevation of a flow channel block having a flow channel or first
recess with the ends of the flow channel closed with end plate dams.
Fig. 2 is an end view taken along line 2-2 in Fig. 1.

Fig; 31s anogher"end view of the flow channel block taken along line 3-3 in Fig. 1.

Fig. 4 is a sectional view taken along line 44 in Fig. 2.

Fig. S5 is a plén view taken along line 5-5 in Fig. 1.

Fig. 6 is a plan view of a blank made by filling the recess in the flow channel block with
a machinable material. o '

Fig. 7 is an end view of the blank taken along line 7-7 in Fig. 6.

Fig. 8 1s a side view of the blank taken along line 8-8 in Fig. 6.

Fig. 9 is a view like Fig. 6 showing the blank after shaping to a new flow channel
contour.

Fig. 10 is an end view like Fig. 7 taken along line 10-10 in Fig. 9.

Fig. 11 is a side view like Fig. 8 taken along line 11-11 in Fig. 9.

Fig. 12 is an elevation of the flow channel block shown in Fig. 1 with the end plate dams
and a cover plate installed and with the formed blank shown in Figs. 9, 10 and 11 placed in the
flow channel. The curable plastic material is shown interposed between the blank and the surface
of the flow channel to form the second recess having the changed contour.

Fig. 13 is a sectional view taken along line 13-13 in Fig. 12.

Fig. 14 1s an end view taken along line 14-14 in Fig 12.

Fig. 15 is a plan view taken along line 15-15 in Fig. 12.

Fig. 16 is a sectional view taken along line 16-16 in Fig. 14.

tled De intion of the Invention

Referring to Figs. 1-5, a body of solid material, such as flow channel block 10, which

may be of steel or other durable material is shown. A flow channel, hereinafter referred to as

a first recess 12 is cast or machined with an entry end 14 and an exit end 16. The first recess 12
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has a surface 18 with a contour for changing the flow of an extrudate from the relatively round
cross section at the entry end 14 to the relatively flat rectangular section at the exit end 16 as
shown in Figs. 2 and 3.

Dam members, such as closure plates 20 and 22, may be mounted at the ends 14 and 16
to enclose the space surrounded by the surface 18 of the first recess 12.

In accordance with the method of this invention, the first recess 12 is filled with a

substance such as machinable wax to provide a temporary casting or blank 24 of the first recess.

The most desirable material should have a low shrinkage upon setting. A release agent may be
needed to release the cast parts, such as the blank 24, shown in Figs. 6, 7 and 8, from the flow
channel block 10 after cooling of the wax.

As shown in Figs. 9, 10 and 11, the blank 24 may be machined to a desired new contour,
providing a machined blank 24’ having material removed from the bottom surface 26 and side
surfaces 28 of the blank 24, providing revised bottom surfaces 26’ and revised side surfaces 28°,
as shown in Figs. 10 and 11.

The pattern provided by the machined blank 24’ may also be provided by forming a blank
of clay or other easily moldable material which does not require machining.

Referrihg to Figs. 13, 14, 15 and 16, the machined blank 24’, which has been machined

to provide a pattern for a second recess 30 is placed in the first recess 12 and a curable plastic

material 36 is placed in the first recess 12 with the machined blank 24’ to form an insert 31 with

the second recess in the form of a channel 30 shown in Figs. 13, 14, 15 and 16.

The curable plastic material 36 may be in a fluid form, which requires the machined blank
24’ to be held in position with a cover plate 38 to which the blank may be screwed, or the
material may be in a plastic state, so that the machined blank 24’ may be pressed into position
and held there by the plastic material.

A suitable curable plastic material may be a room temperature castable epoxy resin which
is thermally conductive with low shrinkage and medium viscosity. Hardeners are preferably used
with the epoxy resin.

After the insert 31 of curable plastic material has hardened at room temperature, the
machined blank 24’ or pattern of other material may be removed, and according to a
recommended cure schedule, the finished epoxy insert 31 with the second recess 30 is then
mounted in the first recess 12 and may be held in place by bolts 40, threaded in the wall of the
flow channel block first recess 12. The flow channel block 10 may then be installed for
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experimental operation with the revised flow channel 30 of the second recess. If this revised flow

channel 30 proves satisfactory, a permanent flow channel block having the revised contour may
be made of steel for production purposes.

While a certain representative embodiment and details have been shown for the purpose
of illustrating the invention, it will be apparent to those skilled in the art that various changes and
modifications may be made therein without departing from the scope of the invention.

Having thus described the invention, it is now claimed:
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CLAIMS -
1. A method of changing the contour of a first recess in a body of solid material to provide

a second recess with a revised contour characterized by;
(a) shaping a pattern having the size and shape of said second recess,

(b)  placing said pattern and a curable plastic material in a plastic condition in said first

recess,

(¢) hardening said curable plastic material to form an insert; and

(d) removing said pattern from said insert to form said second recess.
2. The method of claim 1 further characterized by partially filling said first recess with said
curable plastic material in a plastic condition before placing said pattern in said first recess.
3. The method of clain 1 further characterized by shaping said pattern by forming a blank
having the size and shape of said first recess and then machining said blank to the size and shape
of said second recess.
4. The method of claim 1 wherein said first recess is a flow channel in said surface and
extends between opposite ends of said body further characterized by closing said flow channel

at said opposite ends by dams to contain said curable plastic material.

5. The method of claim 1 further characterized by forming said pattern from a moldable
material.
6. The method of claim 5 further characterized by said moldable material being clay.

7. The method of claim 3 further characterized by said blank for said pattern being of
machinable wax and including the steps of pouring said wax into said first recess, solidifying said
wax, and then removing said blank from said first recess after it is hardened.

8. The method of claim 1 further characterized by removing said curable plastic material
from said first recess after it is formed into said insert, curing said insert, replacing said insert
In said first recess and fastening said first insert to said body of solid material.

9. A flow channel block having a first recess characterized by an insert of curable plastic
material in said first recess, a second recess in said insert providing a flow channel having a
revised contour and being formed by a pattern placed in said first recess with said curable plastic

material of said insert in a plastic condition and removed after hardening of said curable plastic

material.

10.  The flow channel block of claim 9 further characterized by said insert being fastened to

said flow channel block.
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11.  The flow channel block of claim 9 further characterized by said first recess extending from
a first end of said block to a second end of said block and said flow channel extending from said
first end of said block to said second end of said block.

12.  The flow channel block of claim 9 further characterized by said block being of steel and

said curable plastic material being a thermally conductive epoxy casting resin.
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