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ABSTRACT OF THE DISCLOSURE

An extruded foam product 1s manufactured with an
integral thin coating of a different material on the
surface thereof. The coating 1s applied to the product as
part of the extrusion process and prior to foaming and

expansion of the product using a co-extrusion die. The

coating can have vastly different or specialized properties
while having an i1nexpensive body portion. This co-

extrusion arrangement simplifies the manufacturing of the

I

product, and allows a very thin coating to be produced, if

desired.
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DITLE: APPARATUS FOR FORMING EXTRUDED FOAM WITH SURFACE

COATING

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus and a
process for the manufacture of a two-part foam product
having a cellular body portion of one material and a thin
integral skin coating applied and fused to the outer

surface of the body portion.

Extruded polyethylene foam products are commonly

available and in many cases have a circular Cross section.
It 1s possible to manufacture other cross sections,
however, these are more difficult, particularly when the
size of the extruded product is large. Foam products
produced by extrusion have an extrusion skin which 1s
formed during cooling of the product and is of the same

material as the body portion.

The density of extruded foam products is easily
controlled and the nature of the product normally requires
a certaln density for the particular application or desired
durability. For example, if the foam product is being used

as a bumper for boats, the density would be relatively
high.

There are some applications for extruded foam
products where it would be desirable to provide a skin
coating on the surface of the extruded product to impart to
the exterior of the product, characteristics different from
the material characteristics of the foam body. In some
cases, 1t 1s desirable to impart a protective coating to
form a sheath about the extruded foam product. Extruded

sheath foam products are used as a protective wrap about
structural members such as playground equipment, exercise

equipment or structural members such as basketball poles or
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protective pads about exercise equipment. In such cases 1t
1s desirable to alter the surface characteristics of the
extruded foam product by the application of an integral
skin of a differentmaterial to provide different

5 properties to the product or to make the product suitable

for a particular application.

SUMMARY QF THE INVENTION

An apparatus for manufacture of a two-part extruded
10 foam product according to the present invention comprilises a
co-extrusion apparatus having a main extruder and a

secondary extruder. The main extruder extrudes the foam

15 outlet. The second extruder extrudes a coatlng on said

moves towards the main die outlet and coats the body

portion prior to discharge through the main die outlet.

This coating expands with the foam body portion after

20 leaving the main die outlet.

According to an aspect of the invention the ring

outlet includes a large reservoir about the ring outlet for

feeding of the material to be extruded through the ring
outlet.

25 According to yet a further aspect of the invention
the co-extruder has a composite die for defining the main
die outlet and the ring outlet. The composite die includes
an adjustable part defining the size of the ring outlet and
this adjustable part is movable, relative to the main die

30 part for controlled adjustment of the ring outlet.

According to yet a further aspect of the invention,

main die part.
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According to yet a further aspect of the invention,

the ring outlet is provided in an lnwardly tapering wall
leading to the main die outlet.

According to yet a further aspect of the invention,
the inwardly tapering wall defines a conical passageway

with the main die outlet located at the apex of the conical

passageway.

A process for the manufacture of an extruded

e

product having a foam body portion of a first material

coated with an integral surface skin of a second material

extruding said mixture through a main die outlet causing
foaming of the body portion and expansion of the cross-
section of the body portion generally after extrusion
through said main die outlet: preparing a second material
in a second extruder, and forcing said second material

through a ring outlet onto the first material immediately

adjacent to the main die outlet, and in said first

extruder, to form an integral surface coating on the first

material prior to extrusion through the main die outlet.

According to yet a further aspect of the invention,
the process includes adjusting the size of the ring outlet

to achieve the continuous skin about the exterior of the
foamed body portion.

According to vet a further aspect of the invention

According to yet a further aspect of the invention
the process includes using a second material having a mel

index of at least 50% greater than the melt index of the
first material.

pu—
S
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According to yet a further aspect of the invention
the process includes controlling the size of the extrusion
product by controlling the first extruder and the mixture
of the first extruder. With this process, the final slize

of the composite product can be accurately controlled.

According to yet a further aspect of the invention

the process includes selecting the first material and the
second material to have radically different characteristics
wlith the second material selected to provide good air

sealing characteristics.

According to yet a further aspect of the 1nvention,

the process includes controlling the size of the ring

According to yet a further aspect of the invention
the process includes controlling the size of the ring
outlet to produce an extruded product having a skin of the
second material with a thickness of less than one

thousandths of an inch.

According to yet a further aspect of the invention
the process produces an initial thickness of a second
material in the die of a first thickness which reduces in
thickness by at least 50% as the body portion expands after
extrusion through the main die outlet. With this
arrangement, thinning of the skin is accomplished due to
expansion of the body portion. This allows very thin skins
to be produced on the final product and is advantageous in
that less material may be used while stil] lmparting the

desirable characteristics to the surface of the product.

The present invention also is directed to this two-
part foam product having a body portion of a first material
and a thin skin coating of a second material where the skin

coating is less than two thousandths of an inch.
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The present invention is also directed to extruded
foam products having a two-part composition of a body
portion of one material and a skin of a different material
where the tolerance variation with respect to the diameter

of the product is maintained within 2%.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown 1n

the drawings, wherein:

Figure 1 is a partial cutaway of the composite die
showing the relationship of the main die outlet and the

ring outlet and the location of the extruders;

Figure 2 is a partial perspective view 1llustrating

the product produced using the present apparatus and the
process;

Figure 3 is a top view of the main die part;

Figure 4 is a sectional view through the main die
part;

Figure 5 is a top view of the adjustable part of
the composite die: and

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
eSSl oo Rt N VD RS PREFBRRRED EMBODIMENTS

Figure 1 shows the die 2 for co-extrusion of the
foamed product 50, shown in Figure 2. The product has a
foamed body portion 52 with an integral skin coating 54

provided on the surface of the eXtruded product. This

product is manufactured using a single extrusion step using
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the die 2. The die has a main die portion 4 which

cooperates with a secondary die portion 6.

The dle 2 has a main extruding passageway 8 leading

from the maln extruder generally indicated as "A". The

5 main extruding passageway 8 cooperates with the converging
conical end portion 10 for reducing the passageway to the
main die outlet 12. Intermediate the main passageway 8 and
the die outlet 12, is the ring outlet 14. It is positioned
in the conical end portion defined by 10. The ring outlet

10 applies the skin 54 to the surface of the body portion 52
of the product prior to the product passing through the

maln die outlet 12.

Associlated with the ring outlet 14 is a converging
feed channel 16 which encircles the outlet. A circular
15 reservolr 18 feeds the converging feed channel 16. The

reservolr 18 is associated with the secondary extruder "R"

and provides the second material to the ring outlet 14.

20 allow adjustment of the secondary die portion relative to

the main die portion. This thread adjustment varies the

size of the ring outlet 14 and allows for adjustment and

control of the thickness of the skin coating 54.

Details of the main die portion 4 are shown in
25 Figures 3 and 4. The secondary extruder "B" provides
material to the ring outlet reservoir 18 which distributes
this material to the ring outlet. With this arrangement,

variations in pressure about the ring outlet are reduced

and thus the skin thickness is more consistent.

30 Details of the secondary die portion 6 are shown in
Figures 5 and 6.
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arrangements are also possible for adjusting the ring
outlet size.

As shown in Figure 4, the conical surface 30 of the

main die portion 4 forms part of the converging feed

> channel 16 to the ring outlet 14. This conical surface 1is
at an angle of 55 degrees relative to the longitudinal axis
of the main die outlet as shown in Figure 4. Conical
surface 32 of the secondary die portion 6 cooperates with
surface 30 to define the ring outlet 14. Surface 32 1is

10 disposed at an angle of 67 degrees relative to the

longitudinal axis of the main die outlet 12. This forms

the other boundary of the converging feed channel 16 to the
ring outlet 14.

15 6, the size of the ring outlet is increased or decreased.

When the product exits from the main die outlet 12,
20 1t expands greatly due to the foaming agent that has been
mixed with the first material in the main exXtruder "A". The
expansion of the product is at least two to three times,
and often, many times greater. This expansion effectively
thins the integral surface coating which is still at an
25 elevated temperature. The surface coating thins in a
generally uniform manner and the coating provides a

continuous sheath about and secured to the body portion 52.

30 meet particular application requirements. These surface

the present arrangement, it is possible to use an

lnexpensive body portion and provide a specialized coating

35 on the exterior of the product in a cost effective manner.
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It 1s also possible to more accurately control the
tolerance variations in the diameter of the final product
or the outer configuration of the product. Many extruded
foam products are of circular cross-section as this is the
tendency of the product due to the expansion of the foaming
agent. The two part product also allows the body material
Lo be selected for certain physical characteristics and the

skin coating to be selected for different characteristics.

This technology can apply a thin skin coating to a
body portion of a somewhat dense polyethylene or polyolefin
foam. A skin of a specialized material having
characteristics significantly different from the body
portion is applied about the body portion. The specialized
material can be selected for the particular application and
preferrably has a relatively low viscosity. The low
viscosity allows it to flow easlly and form the skin
coating. The material can be selected to have, for
example, good sealing characteristics for a particular
application, or to add puncture resistance to the product,
Or to add toughness or stiffness to the product. It is
also possible for the coating to provide enhanced UV
stability, fire retardance or intense colour. Other
applications include printable surface, friction
characteristics and adhesion characteristics. These
examples are not limiting and other characteristics can be

achieved for a particular application.

The body portion can be a polyethylene enhanced
material to provide good reslliency and a fairly firm body
portion with respect to compression. It is a relatively

dense body portion and the size of the cells 1s small and

consistent.

With this arrangement the main extruder "A"
operates with the enhanced polyethylene material and can
exXtrude product at a rate of about 50 pounds per hour. The
enhanced polyethylene material has a melting point in the

range of 95°C to 98°C. 1In contrast the surface material of
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extruder "B" can have a much higher melting point. As the
material exits the ring orifice 14, it is at a temperature
of higher than the cooler body portion. Almost immediately
after the coating is applied to the body portion, the
product exits the main die outlet and undergoes an
expansion of at least two times the cross sectional areas.
The resulting skin coating, although it is being applied to
a cooler body, still thins and maintains a coating about

the body portion. The extruded product is still quite hot

and can be cooled in the conventional manner.

The secondary extruder "B" is applying material in
the order of four to five pounds per hour. The thickness
of the coating is controlled by adjusting the secondary die
provide a desired skin thickness. Control on the diameter
of the final product is more precise using this co-
eXtrusion technique. The tolerance on the diameter of the
product can easily be maintained within two percent and the
thickness of the coating material can be accurately
controlled. The coatings can have a thickness of less than

two thousandths of an inch and in some cases, are one

thousandths of an inch, or less.

Specialized polymer coating materials allow desired
surface characteristics for coating to be applied to a

foamed body portion. The characteristics are chosen to
meet a particular application of a product. For example,
ethylene vinyl acetate (EVA) has desirable characteristics

for certain applications and it can be used as a coating
material.

sectlonal expansion after exiting the main die outlet, the
skin which is applied to the body portion prior to exiting

the die also expands and maintains the full coverage about
the extruded body portion.
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Although various preferred embodiments of the
present invention have been described herein in detail, it
will be appreciated by those skilled in the art, that
variations may be made thereto without departing from the

5 spirit of the invention or the scope of the appended
claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An apparatus for the manufacture of a two-part
extruded foam product comprising a co-extruder having a
malin extruder, and a secondary extruder, said main extruder
extruding a body portion of said product through a main die
outlet for foaming to a final shape after discharge from
sald main die outlet, said secondary extruder extruding an
integral coating on said body portion through a ring
outlet, as said body portion moves towards said main die
outlet to coat said body portion prior to discharge through

sald main die outlet.

2. An apparatus as claimed in claim 1 wherein said
ring outlet includes a large reservoir about said ring

outlet for feeding of material to said ring outlet.

3. Anl apparatus as claimed in claim 1 wherein said
co-extruder has a composite die for defining said main die
outlet and said ring outlet, said composite die 1including

an adjustable part defining the size of the ring outlet

which is movable relative to a main die part.

4 . An apparatus as claimed in claim 3 wherein said
adjustable part is movable relative to said main die part

by rotational movement of said adjustable part.

5. An apparatus as claimed in claim 3 wherein said

adjustable part also defines said main die outlet .

6. An apparatus as claimed in claim 5 wherein said

ring outlet is provided in an inwardly tapering wall
leading to said main die outlet which is shaped for

producing a product which is elongated and generally

circular in the cross section.
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7. An apparatus as claimed 1n claim 6 wherein said
inwardly tapering wall defines a conical passageway with

said maln die outlet at the apex of the conical passageway.

8. An apparatus as claimed in claim 4 wherein said
ring outlet is defined in a slot between said main die and

sald adjustable part.

9. An apparatus as claimed in claim 8 wherein said
ring outlet is provided in an inwardly tapering wall

leading to said main die outlet.

10. An apparatus as claimed in claim 9 wherein said
adjustable part is threadably received in said main die
part and said ring outlet is varied by thread adjustment of

sald adjustable part.

11. A process for manufacturing an extruded product
having a foam body portion of a first material coated with
an integral surface skin of a second material fused to said
foam body portion, comprising the steps of

preparing a mixture of the material of s=said body
portion and a foaming agent, providing said mixture to a
first extruder and extruding said mixture through a main
die outlet causing foaming of the body portion and a great
expansion of the cross section of the body portion,
generally after extrusion through said main die outlet, and

preparing in a second extruder, said second
material for extrusion and forcing said second material
through a ring outlet onto said first material, immediately
adjacent to said main die outlet and forming an integral

surface coating to said first material, prior to extrusion
through said main die outlet.

12. A process according to claim 11 including
adjusting the size of said ring outlet to achieve a

continuous integral skin to the exterior of sald foam body
portion.
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13. A process as claimed in claim 11 wherein said

mixture 1n salid first extruder produces a dense cellular

body portion.

14. A process as claimed in claim 13 wherein said
second material has a melt index at least 50% greater than

the melt index of said first material.

15. A process as claimed in claim 11 including
controlling the size of the extruded product by controlling

said first extruder and the mixture of said first extruder.

16. A process as claimed in claim 15 wherein said

first material is a polyethylene material.

17. A process as claimed in claim 16 wherein said
polyethylene material includes additives for improved

resliliency, toughness, stiffness and/or strength.

18. A process as claimed in claim 11 wherein said
process extrudes a generally circular in cross section foam

product with the integral surface skin thereabout.

19. A process as claimed in claim 11 including
controlling the size of said ring outlet to achieve in the
extruded product a skin thickness of said second material

of less than 2 thousandths of an inch.

20. A process as claimed in claim 11 including
controlling the size of said ring outlet to achieve in the
extruded product a skin thickness of said second material

of less than 1 thousandths of an inch.

21. A process as claimed in claim 20 wherein said

skin thickness reduces in thickness by at least 50% as said

body portion expands after extrusion through said main die
outlet.

QUL AP A A Ratintes MLyt il AR M I IR PO ¢ T T < i B 1o



02268587 1999-04-06

CA

FlGUeRe

T e s e NP i, 0 W Al A TR Y AP S B Y AT 1 -“‘cop



CA

02268587 1999-04-06

R e e R B P A el Y Bt Y



CA

02268587 1999-04-06

T amie 47 e el S b A LN SN R YR A

freoee &

32



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings

