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(57) Abstract

elastomer or an amorphous, rubbery polypropylene.

(54) Title: CURL-RESISTANT, ANTISLIP ABRASIVE BACKING AND PAPER

A curl-resistant, antislip abrasive backing which includes a polymer-reinforced paper having a first surface and a second surface; a
synthetic polymeric layer bonded to the first surface; and an amorphous, rubbery polymer film layer bonded to the second surface. Also
provided is a curl-resistant, antislip abrasive paper which includes a polymer-reinforced paper having a first surface and a second surface; a
synthetic polymeric layer bonded to the first surface; a layer of abrasive particles bonded to the synthetic polymer layer; and an amorphous,
rubbery polymer film layer bonded to the second surface. By way of examples, the amorphous, rubbery polymer may be a polyester




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CuU
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Traly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
uG
us
Uz
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

35

WO 00/15905 PCT/US99/27872

CURL-RESISTANT, ANTISLIP ABRASIVE BACKING AND PAPER

Background of the Invention

The present invention relates to an abrasive substrate. More particularly, the present
invention relates to a latex-impregnated paper intended for use as an abrasive backing.

The reinforcement of paper by latex polymer impregnation (commonly referred to as
latex saturation) is a long-established practice. The polymer employed typically is a synthetic
material, most often a latex, and the paper may consist solely of cellulosic fibers or of a
mixture of cellulosic and noncellulosic fibers. Polymer reinforcement is employed to improve
one or more of such properties as dimensional stability, resistance to chemical and
environmental degradation, resistance to tearing, embossability, resiliency, conformability,
moisture and vapor transmission, and abrasion resistance, among others.

Latex saturated papers typically have been used as label print stock, base
substrates for abrasive papers, and similar applications where strength is an essential
requirement. Currently, backside coatings for abrasive papers provide antislip properties
when wet, some degree of water repellency, and perhaps some curl prevention.
Nevertheless, there still is an opportunity for improved curl resistance and antislip properties

of abrasive backings and papers.
Summary of the Invention

The present invention addresses some of the difficulties and problems discussed
above by providing a curl-resistant, antislip abrasive backing which includes a polymer-
reinforced paper having a first surface and a second surface; a synthetic polymeric layer
bonded to the first surface; and an amorphous, rubbery polymer film layer bonded to the
second surface.

The present invention also provides a curl-resistant, antislip abrasive paper which
includes a polymer-reinforced paper having a first surface and a second surface; a synthetic
polymeric layer bonded to the first surface; a layer of abrasive particles bonded to the
synthetic polymer layer; and an amorphous, rubbery polymer film layer bonded to the
second surface.

By way of example only, the amorphous, rubbery polymer may be a polyester
elastomer. As another example, the amorphous, rubbery polymer may be an amorphous,
rubbery polypropylene. Additional examples include polyurethenes and polyethers. For
example, the polymer may be a polyetherester, such as Arnitel® EM-400, which polymers
are described more fully in, e.g., U.S. Patent No. 4,707,398 to Boggs, which patent is
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incorporated herein by reference in its entirety. Arnitel® EM-400 is available from A.

Schulman of Akron, Ohio, or Akzo Plastics of Arnhem, Holland.
Detailed Description of the Invention

As used herein, the term “backside layer” refers to a layer or coating on the backside
of an abrasive paper, i.e., the side of the abrasive paper which does not have the layer of
abrasive particles thereon.

The term “abrasive backing” is used herein to mean a paper, typically a polymer-
reinforced paper, which is intended to be provided with a layer of abrasive particles. The
term “abrasive paper” refers to the combination of an abrasive backing and a layer of
abrasive particles.

As used herein, the term “paper” is meant to include any web or sheet-like material
which contains at least about 50 percent by weight of cellulosic fibers. In addition to
cellulosic fibers, the web may contain other natural fibers, synthetic fibers, or mixtures
thereof. Cellulosic nonwoven webs may be prepared by air laying or wet laying relatively
short fibers to form a web or sheet. Thus, the term includes sheets prepared from a
papermaking furnish. Such furnish may include only cellulose fibers or a mixture of cellulose
fibers with other natural fibers and/or synthetic fibers. The furnish also may contain additives
and other materials, such as fillers, e.g., clay and titanium dioxide, surfactants, antifoaming
agents, and the like, as is well known in the papermaking art.

As a practical matter, the abrasive paper of the present invention will be prepared
from a latex-impregnated paper. By way of illustration only, the latex-impregnated paper
may be a water leaf sheet of wood pulp fibers or alpha pulp fibers impregnated with a
reactive acrylic polymer latex such as Rhoplex® B-15 (Rohm and Haas Company,
Philadelphia, Pennsylvania). However, any of a number of other latices may be used, if

desired, some examples of which are summarized in Table A, which follows.
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Table A

Suitable Latices for Impregnation of Paper

Polymer Type Product Identification

Polyacrylates Hycar® 26083, 26084, 26120, 26104, 26106, 26322,
B. F. Goodrich Company, Cleveland, Ohio

Rhoplex® HA-8, HA-12, NW-1715, Rohm and Haas
Company, Philadelphia, Pennsylvania

Carboset® XL-52, B. F. Goodrich Company, Cleveland,

Ohio
Styrene-butadiene Butofan® 4264, BASF Corporation, Sarnia, Ontario,
copolymers Canada

DL-219, DL-283, Dow Chemical Company, Midland,

Michigan
Ethylene-vinyl Dur-O-Set® E-666, E-646, E-669, National Starch &
acetate copolymers Chemical Co., Bridgewater, New Jersey
Nitrile rubbers Hycar® 1572, 1577, 1570 x 55, B. F. Goodrich
Company, Cleveland, Ohio
Poly(vinyl chloride) Vycar® 352, B. F. Goodrich Company, Cleveland, Ohio
Poly(vinyl acetate) Vinac XX-210, Air Products and Chemicals, Inc.

Napierville, lllinois

Ethylene-acrylate Michem® Prime 4990, Michelman, Inc., Cincinnati, Ohio

copolymers
Adcote 56220, Morton Thiokol, Inc., Chicago, lliinois

The impregnating dispersion typically will contain clay and an opacifier such as
titanium dioxide. Exemplary amounts of these two materials are 16 parts and 4 parts,
respectively, per 100 parts of polymer on a dry weight basis. By way of example only, the
first layer may have a basis weight of 13.3 Ibs/1300 ft* (50 g/m?) before impregnation.

The impregnated paper generally may contain impregnant in a range of from about 5
to about 50 percent by weight, on a dry weight basis, although in some cases higher levels
of impregnant in the paper may be suitable. As an illustration, the paper may contain 18
parts impregnating solids per 100 parts fiber by weight, and may have a basis weight of 15.6
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Ibs/1300 ft2 (58 g/m?), both on a dry weight basis. A suitable caliper is 3.8 + 0.3 mil (97 £ 8
micrometers).

As already stated, the curl-resistant, antislip abrasive backing of the present
invention includes a polymer-reinforced paper having a first surface and a second surface; a
synthetic polymeric layer bonded to the first surface; band an amorphous, rubbery polymer
film layer bonded to the second surface.

The curl-resistant, antislip abrasive paper of the present invention includes a
polymer-reinforced paper having a first surface and a second surface; a synthetic polymeric
layer bonded to the first surface; a layer of abrasive particles bonded to the synthetic
polymer layer; and an amorphous, rubbery polymer film layer bonded to the second surface.

By way of example only, the amorphous, rubbery polymer may be a polyester
elastomer. As another example, the amorphous, rubbery polymer may be an amorphous,
rubbery polypropylene.

The amorphous, rubbery polymer film fayer in general may be formed on the second
surface of the paper by melt-extrusion or extrusion-casting techniques which are well known
to those having ordinary skill in the art. Alternatively, a preformed film of the amorphous,
rubbery polymer may be bonded to the second side of the paper, again by known means.

In general, the amorphous, rubbery polymer film layer may be of any desired
thickness, depending upon the requirements of the abrasive paper. For example, the
amorphous polymer film layer may have a thickness of from about 0.2 to about 3 mils (from
about 5 to about 75 micrometers). As another example, the amorphous polymer film layer
may have a thickness of from about 0.5 to about 1 mil (from about 12 to about 25
micrometers).

The present invention is further described by the example which follows. Such
example, however, is not to be con‘strued as limiting in any way either the spirit or the scope

of the present invention.
Example

The paper used in this example was a commercially available saturated paper (Tan
“C” weight, Kimberly-Clark Corporation, Roswell, Georgia). Sheet size was 8.5 x 11 inches
(about 22 x 28 cm). The basis weight of the paper before saturation was about 98.5 grams
per square meter (gsm). The saturant was a styrene-butadiene rubber latex and was
present at a level sufficient to give the saturated paper a basis weight of 134 gsm.

One side of the paper was extrusion coated with low density polyethylene or with

one of two different rubbery, amorphous polymers, referred to hereinafter as Polymers A, B,

4
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and C, respectively. In each case, the thickness of the extruded film was 1 mil (about 25
micrometers). Polymer B was a polyester elastomer (Hytrel® 3548, DuPont Company,
Polymer Products, Packaging Products Division, Wiimington, Delaware), and Polymer C
was an amorphous, rubbery polypropylene (Himont K S0-84P, Himont USA, Wilmington,
Delaware).

Each sample was evaluated by touch when dry and after soaking in water. The
sample coated with Polymer A was slippery, both when dry and when wet. The sample
coated with Polymer B had excellent dry antislip properties and good wet antislip properties.
The sample coated with Polymer C had good dry antislip properties and excellent wet
antislip properties. There was no apparent change in any of the sample after soaking in
water for 24 hours; each sample remained flat.

While the specification has been described in detail with respect to specific
embodiments thereof, it will be appreciated by those skilled in the art, upon attaining an
understanding of the foregoing, may readily conceive of alterations to, variations of, and
equivalents to these embodiments. Accordingly, the scope of the present invention should

be assessed as that of the appended claims and any equivalents thereto.
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WHAT IS CLAIMED IS:

1. A curl-resistant, antislip abrasive backing comprising:
a polymer-reinforced paper having a first surface and a second surface;
a synthetic polymeric layer bonded to the first surface; and

an amorphous, rubbery polymer film layer bonded to the second surface.

2. The curl-resistant, antislip abrasive backing of claim 1, in which the

amorphous, rubbery polymer is a polyester elastomer.

3. The curl-resistant, antislip abrasive backing of claim 1, in which the

amorphous, rubbery polymer is an amorphous, rubbery polypropylene.

4, A curl-resistant, antislip abrasive paper comprising:

a polymer-reinforced paper having a first surface and a second surface,
a synthetic polymeric layer bonded to the first surface;

a layer of abrasive particles bonded to the synthetic polymer layer; and
an amorphous, rubbery polymer film layer bonded to the second surface.

5. The curl-resistant, antislip abrasive paper of claim 4, in which the amorphous,

rubbery polymer is a polyester elastomer.

6. The curl-resistant, antislip abrasive paper of claim 4, in which the amorphous,

rubbery polymer is an amorphous, rubbery polypropylene.
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