I*I Innovation, Sciences et Innovation, Science and CA 3050366 A1 2017/07/20
Développement economique Canada Economic Development Canada
en 3 050 366

Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office

12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1

(86) Date de depot PCT/PCT Filing Date: 2017/01/17 (51) CLInt./Int.Cl. B32B 27/00 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2017/07/20 B325 7700(2019.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2019/0/7/16 PALZIV LTD.. IL
(86) N° demande PCT/PCT Application No.: |L 201/7/050057
(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2017/122214 BEN SHALOM, YOSEF  IL...

(30) Priorité/Priority: 2016/01/17 (US62/279,769) (74) Agent: INTEGRAL IP

(54) Titre : MATERIAU MULTICOUCHE ET SON PROCEDE DE FABRICATION
54) Title: MULTILAYER MATERIAL AND MANUFACTURING METHOD

160

101

(57) Abrégée/Abstract:
A multilayer material is disclosed which consists of polyethylene foam sandwiched between two external layers of high-density
polyethylene. A two-step manufacturing process for forming such a multilayer material is disclosed, which consists of (1) thermal

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



(57) Abrege(suite)/Abstract(continued):

bonding of a roll stock of PB foam with a roll stock of HDP
bonding of two composites to form a multilayer material

=/LDP

CA 3050366 A1 201/7/0/7/20

ey 9 050 366
13) A1

= laminate, followed by cutting into composites, and (2) thermal



wo 2017/122214 A1 | ]V O 00 A 00

(43) International Publication Date

CA 03050366 2015-07-16

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

20 July 2017 (20.07.2017)

(10) International Publication Number

WO 2017/122214 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
B32B 27/00 (2006.01) B32B 7/00 (2006.01)

International Application Number:
PCT/IL2017/050057

International Filing Date:
17 January 2017 (17.01.2017)

Filing Language: English
Publication Language: English
Priority Data:

62/279,769 17 January 2016 (17.01.2016) US

Applicant: PALZIV LTD. [IL/IL]; Kibbutz Ein Hanatziv,
Emek Beit Shean (IL).

Inventor: BEN SHALOM, Yosef; Kibbutz Fin Hanatziv,
Emek Hamaayanot (IL).

Agent: FRIEDMAN, Mark; Moshe Aviv tower 54th
Floor, 7 Jabotinski St., 5252007 Ramat- Gan (IL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
LA, IM, LW

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34) Title: MULTILAYER MATERIAL AND MANUFACTURING METHOD

100

(57) Abstract: A multilayer material 1s
disclosed which consists of polyethylene
foam sandwiched between two external
layers of high-density polyethylene. A
two-step manufacturing process for
formimng such a multilayer material 1s
disclosed, which consists of (1) thermal
bonding of a roll stock of PB foam with
a roll stock of HDPE/LDPE laminate,
followed by cutting into composites, and
(2) thermal bonding of two composites
to form a multilayer material




CA 03050366 2015-07-16

WO 2017/122214 PCT/IL2017/050057

Multilayer Material and Manufacturing Method

NS

This .;appiiécaﬁtionz is related to and claims pﬁority from commonly owned US

Provisional Patent Application Serial Number 62/279,769, entitled: Multilayered

Raw Matertal, filed on Jan. 17, 2016, the disclosure of which is incorporated by

reference in its entirety herein.
TECHNICAL FIELD

This nvention relates fo multilayer thermoplastic materials and  their

manufacture.
BACKGROUND OF INVENTION

In the field of construction, prefabricated sheets are often used to make walls,

material, such as paper-backed plasterboard or plywood.

&,

Prefabricated sheets are cut into various shapes to make interlocking male and

female components. This is shown for example in US Patent Number 5,853,313,

The present invention discloses a multilaver material and a method for its

manufacture. The multiple layers have different densities, and, in combination, form

intermediate layers, the inner layers disposed so as to be in communication with each

other; where the mner lavers ;_prmfii de c@mpi‘?_cs_sibiiit}?" int a direction perpen dicular to

between the outer layers and the inner fayers.
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According to one feature of certain preferred implementations of the

mudtilayered material, cach of the outer layers is laminated to a corresponding

intermediate layer,

multilayered material, each of the inner lavers has a thickness of hetween
approximately 5 to 100 millimeters.

According to a further feature of certain preferred implementations of the

multifayered material, the outer layers are high density polyethylene (HDPE).

According to a further feature of certain preferred implementations of the

multilayered material, the intermediate layers are low density polvethylene (LIDPE).

mudtilayered matenal, the inner layers are polyethylene foam.
According to a further feature of certain preferred implementations of the

multilayered material, the above polvethylene foam is closed-cell, cross-linked

polyethylene foam.

According to a further featwre of cerlain preferred implementations of the

multilayered material, the above polyethylene foam has a density of between

approxumately 10 tol00 kilograms per cubic meter,

outer high density polyethylene (HDPE) layers, at least one intermediate low density

polyvethylene (LDPE) layer in communication with each one of the outer HDPE

one of the mtermediagte LDPE layers, the inner polyethylene foam lavers disposed so

as to be in conumunication with each other; where the inner polyethviene foam layers

| ¥

provide compressibility in a direction perpendicular to each of the outer HDPE layers,

and the intermediate LDPE layers facilitate thermal bonding between the outer HDPE
layers and the inner polyethylene foam layers.
The mvention also discloses a method of forming a multilayer material, which

involves forming three-layer composites, and which includes:
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¢. feeding both pre-formed rolls through rollers:

layer material;

. cotting the three-layer material into three-layer composites of a pre-
determined length;

f. pimldmgtm compaosites from step e., both having the same onientation;

reversing the orientation of one composite, so that its howing is in the

99

apposite direction from the bowing of the other composite; and

h. joining the inner material layers of both composites.

According to one feature of certain preferred implementations of the method,
the composites are sheets.
method, the composites are joined by thermal bonding.

According to a further feature of certain preferred implementations of the
method, the outer material layer is laminated to the intermediate material layer, in the
first pre-formed roll.

According to a further feature of certain preferred implementations of the
method, the inner material layer of the second pre- formed roll has a thickness of

According to a further feature of certain preferred implementations of the
method, the outer material layer is high density polyvethylene (HDPE).

According to a further feature of certain preterred tmplementations of the
method, the intermediate material layer is low density polyethylene (LDPE).

method, the inner material layer is polyethylene foam.

According to a further feature of certain preferred implementations of the

method, the above polyethylene foam is closed-cell, cross-linked polyethylene foam.
According to a further feature of certain preferred implementations of the

method, the above polyethylene foam has a density of between approximately 10 to

10O kilograms per cubic meter,
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BRIEF DESCRIPTION OF THE FIGURES

The invention is herein deseribed, by way of example only, with reference to

the accompanying drawings, wherein:

according to the present invention, including a partial cross-sectional view cut from a

corner.
FIG. 1B 1= an enlarged cross-sectional view of the cross-section of FIG. 1A,

FIG. 2 18 a diagram showing the first step of an exemplary two-step manufacturing

process for forming the multilaver material of FIGS. 1A and 1B.

FiG. 3 isa dlagldm showing the second step of an exemplary two-step manufacturing

process for forming the multilayer material of FIGS, 1A and 1B,

FIGS. 4 and 5 are exemplary applications of a multilayer material according to an

reference to the drawings and the accompanying description.

FIG. 1A shows article 100, which is an exemplary multilayer material, for

example in a sheet form, according to an embodiment of the invention. Article 100 is
composite 101 including an outer layer 104, an intermediate layer 106 and an inner

layer 108. The mner layers 108 of each composite 101 are joined to each other, to

Layers 104, 106, and 108 are preferably made of high density polyethylene

A

(hereafter HDPE), low density polyethylene (hereafter LDPE), and closed-cell, cross-
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layers 104, 106, and 108 may also include various additives to enhance such

propertics as flame resistance, resistance to chemicals, ultraviolei resistance,

resistance to static charging, scratch resistance, impact resistance, and the like.

polycarbonate.  Other advantages include its low weight-to-strength ratio, thermal

A .

conductivity, and water absorption.

Exemplary properties of layers 104, 106, and 108 are as follows. The
thicknesses of the HDPE and LDPE layers are preferably in the range of 0.1 to 2 mm.,

and their densities are preferably in the range of 900 to 970 kg/m”.  The thickness of

jpriéfémbiy in the range of 10 {o 100 kgfn‘f’

FIG 1B shows an enlarged cross-sectional view of the ¢ross-section of FIG.
1A, Exterior surfaces 112 may be made highly parallel, tvpically to within a

-
-

mechanical tolerance of 1 degree. Furthermore, the hi ghly paraliel feature is

Roll stock 108" 1s a pre-formed cylindrical roll of PE foam 108.  Roll stock

108" is available from many manufacturers; for example, Palziv Group Ltd., located

with customer specifications of roll width, color, and PE foam density and cell size.

Roll stock 110" 1s a pre-formed cylindrical roll of a two-layer laminate,
having HDPE layer 104 on one side and LDPE layer 106 on the other. The laminate
is bonded together by any of several means, such as co-extrysion, adhesive bonding,
thermal lamination, and the like, Roll stock 110" i available from many
manufacturers; for example, Polyraz Lid. located at Kibbutz Maoz Haim, Isragl.

Many di-fférem warlcﬁes are a‘%fa;ilable,; 1 accordance with customer 'S?pﬁ{:ifﬁcaﬁims. of

roll width, color, and HDPE/LDPE density and finish.

5



CA 03050366 2015-07-16

WO 2017/122214 PCT/IL2017/050057

Roll stock 110" is mounted as shown in FIG. 2, so that (a) LDPE layer 106 is
in ilGStTI}?Tﬁ?RiIHliy to heat source 150 than HDPE Iayet 104, and (b} LDPE layer 106
is brought in proximity to PE foam layer 108,

.

Tension rollers 135 and 145 feed the roll stocks into laminator 180, During

lamination, heat and pressure are applied simultancously, by means of heat source
150, upper pressure rollers 160, and lower pressure rollers 170, The linear velocity of

the feed stock passing through laminator 180 is typically m the range of 1 to 10

softening temperature, is at a substantially lower temperature than that of HDPE (e.g.

by as much as 30 °C). One of the lkm.,y reasons for thermall y bonding the PE foam

layer to LDPE, and not directly to HDPE, is to achieve lamination at lower

drrectly to HDPE, is that the bond between PE foam and LDPE appears to be far
stronger and more stable than the bond between PE foam and HDPE. This may be a
cousequence of the chemical structure of LDPE, which has weaker intermolecular

forces than HDPE.

Pressure rollers 160 and 170 apply pressure to the feed stock in a direction

perpendicular to the plane of translation. The amount of pressure applied is that
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lea‘gth,.. Typicai lﬁ*ng,th’-‘: are m the range of 0.5 to 10 meters. C(}illpg&itef: 10 }ﬁ are

generally not planar; rather, there is a slight bowing in the direction indicated by
curved lines 212, The amount of bowing is slight because the roll stocks have been
placed so that the natural curvature of roll stock 110" opposes the natural curvature of

roll stock 108",

FiG. 3 13 a diagram of the second step of a two-step manufacturing process

for forming the exemplary multilayer material of FIGS. 1A and 1B, Arrow 220

indicates the direction of *ﬂ;’z‘epm cess, Arrows 202 indicate the mitial orientation of
composites 101, Mechanism 210 reverses the orientation of one composite so that it

faces in direction 204, which is opposite to direction 202. In this way, after thermal

Emmimg, in flame sheet {amunator 280, the bmvm,g, of one mmpﬂsne cancels out the

R S . -

bowing of the other. 1t is this cancellation which provides the high degree of

paralleclism between surfaces 112 of article 100,

into laminator 280 s szcaﬁv n the range of 0.5 to S meters per minute.

and 270 .,tp‘piy pressure to the composites 1 (ll ';in a idiéfﬁ(:‘i‘ifﬁ‘tt p-emendimlar ta their
plane of transiation. The amount of pressure applied is approximately the same as

that used in the first step of the manufacturing process.

f{;ﬁ*bwt 3 ‘*’(??9} and 1s ffhcn;ﬁaff?mded to a smra ge mmlm This mm.plietes uu, second

step of the two-step manufacturing process for forming article 100,
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PE Foam Layer 108 {continned)

/"

Compression Set 50% 0.5H IS0 1856 1'7.5
Compression Set 50% 24H ISO 1856 160

Working Temperature Range  Internal 60\ 90 C’C

Water ﬁ\hsorptmn “oVol (max} Internal 1 %
Thermal Conductivity at 10C ASTM C177 0.0430 W/mK
Thermal Conductivity at 40C ASTM C177 0.0470 W/mKX

Shore hardness ASTM D2240 2 A

S

13
/
A

'\@

* MD — machine direction - along extruder axis
** TD — transverse dirsction — p..._p.endicular to extruder axis

above, to wit: In ﬁ;‘iﬂ; imi is-tep,.. a pmvmepamd_ roll of HDP I:LDPF laminate is
thermally bonded to a pre~prepared roll of PE foam by means of flame roll laminator

180 and then cut into COMPOSItes 101, In the second step, g pair of composites 101 is

thermally bonded together by means of flame sheet laminator 280, so that the two PE

foam layers form an inner core, and the HDPE layers form the outer surfaces.

To those skilled in the art of thermoplastic materials and production Processes,
1t is readily apparent that the principles of this invention may be extended to forming
mare complex multilayer materials. For example, any number of additional lavers of

LDPE ansd PE f}fb.a-nl ma\ba. .inseﬁed bﬁ@i‘-&%ﬁ‘éﬁﬁtl HDPFE iayem 104 of article 100, using

Thus, it will be appreciated that the above de escriptions are intended only t
serve as examples, and that many other mbadiﬁmcnts are possible within the scope of

the present invention as defined in the appended claims.

Te)
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CLAIMS

1. A multilayer material comprised of’

oppositely disposed outer layers,

layers, the inner layers disposed so as to be in communication with cach other:

wherein,

said mnner layers provide compressibility in a direction substantially

perpendicular to each of said outer fayers; and

said outer layers and each of said inner layers.

The multilayer material of ¢laim 1, wherein each of said outer layers is
laminated to a corresponding one of said intermediate layers.

. The multilayer material of claim 1, wherein said oppositely disposed outer

The multilayer material of claim 1, wherein said outer layers are comprised of

o

A 4

high density polyethylene {(HDPE),
comprised of low density polyethylene (LDPE),

7. The multilayer material of claim 1, wherein said inner layers are comprised of
polyethylene foam,

8. The multilayer material of claim 7, wherein said polyethylene foan is closed-
cell, cross-linked polyethvlene foam.

9. The multilayer material of claim 7, wherein said polyethylene foam has a
density of between approximately 10 10100 kilograms per cubic meter.

10. A multilayer material comprised oft
oppositely disposed outer high density polyethylene (HDPE) layers,
at least one intermediate low density polyethylene (LDPE) layer in
communication with each one of said outer HDPE layers, and

at least one tnner polyethylene foam layer in communication with each one of

10



CA 03050366 2015-07-16

WO 2017/122214 PCT/IL2017/050057

L

said intermediate LDPE layers, the inner polyethylene foam layers disposed so

said inner polyethylene foam layers provide compressibility in a

direction substantially perpendicular to each of said outer HDPE

layers; and

.......

{ayer material;

cuting said three-layer material into three-layer composites of a pre-

determined length;

f. providing a first and a second composite from step ¢., both composites
having the same orientation;

. reversing the orientation of said second composite, so that the bowing of
said second composite 18 opposite (o the bowing of said ﬁrgtt:ccm_}pg}gim :

an d

h. joining the inner material layers of said first and second composites.

. The method of claim 11, wherein said composites include sheets.

%

! Ihe E‘ﬂthOd of ¢l aﬂn 11 wheremn Sdldj()lﬂiﬂg uwluées thermal bond g,
. The method of claim 11, wherein said outer material layer is laminated to said

miermediate material layer, in said first pre-formed roll.

The method of claim 11, wherein said outer material layer is comprised of

high density polyethylene (HDPE),

11
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17. The method of claim 11, wherein said intermediate material layer is comprised
of low density polyethylene (LDPE).
18. The method of claim 11, wherein said inner material layer is comprised of

polyethylene foam,

19. The method of claim 18, wherein said polyethylene foam is closed-cell, cross-
linked polyethylene foam.
20. The method of claim 18, wherein said polyethylene foam has a density of

between approximately 10 10100 kilograms per cubic meter,
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