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(57) ABSTRACT 

This composite uses the bonding of PVC to a variety of 
materials, from cloth to concrete, by the simple laying of the 
PVC surface to the other surface Without the use of con 
ventional Wet, tacky, intermediate layer or layers of conven 
tional adhesives. A simple preapplication of a chemical 
intermediate to the second surface in latex form and dried to 
a nontacky state is done. This is folloWed in any length of 
time thereafter With the simple contact of both surfaces, one 
to the other. A mild to aggressive tack bond, or a hard 
permanent joining of both surfaces is achieved. This bond is 
formed by the polar attraction of certain acrylics to the 
plasticizers in the PVC. 
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DRY ADHESIVE 

TECHNICAL FIELD 

[0001] This invention relates to a dry adhesive for ?oor 
coverings and a process therefor. More speci?cally, the dry 
adhesive is an acrylic. 

BACKGROUND ART 

[0002] Polyvinyl chloride (PVC) cast solid and foamed 
?lms in varying thicknesses are used for many applications; 
particularly in the ?oor covering ?eld. Most notably, these 
are found in the Walk off mat industry, the fatigue mat 
industry, and the carpet backing industry. Being a true 
thermoplastic material PVC is characteriZed by memory and 
sloW recovery to deformation as opposed to true cross 
linked polymers like natural rubber and certain polyure 
thanes. The processing ease, chemical and environmental 
tolerances, versatility of properties and relative favorable 
economics make PVC a material of choice Wherever pos 
sible. 

[0003] In the normal joining of PVC foams and ?lms to 
other substrates, the need often arises to post apply, or to 
delay application of one surface to the other. An eXample of 
this Would be the installation of PVC backed carpet or carpet 
tiles over concrete or Wood ?oors, Wherein the ?oor prepa 
ration is often done ahead of time. The result is a tacky ?oor 
that is out of service. If the ?oor Were to be tack free, then 
the ?oor could not only be Waled on if needed, but also 
Walked on during application of the PVC backed product. 
Floor tiles With a PVC back are normally installed by 
applying a pressure sensitive adhesive to various types of 
?ooring, folloWed by a Waiting period for the adhesive to dry 
folloWed by a cumbersome laying out of the tiles. If the 
adhesive is aggressive, moving and adjusting of the tiles is 
an obvious problem. 

DISCLOSURE OF THE INVENTION 

[0004] We have discovered that bonding PVC to a variety 
of materials, from cloth to concrete, is achievable by the 
simple laying of the PVC surface to the other surface 
Without the use of conventional Wet, tacky, intermediate 
layer or layers of conventional adhesives. A simple pre 
application of a chemical intermediate to the second surface 
in lateX form and dried to a nontacky state is done. This is 
folloWed in any length of time thereafter With the simple 
contact of both surfaces, one to the other. A mild to aggres 
sive tack bond, or a hard permanent joining of both surfaces 
is achieved. This bond is formed by the polar attraction of 
certain acrylics to the plasticiZers in the PVC. This surface 
to surface migration of the plasticiZer can be made to happen 
rapidly; Within hours. 

[0005] The ability to make changes during installation; the 
ease With Which materials and personnel can move about; 
are but a feW of the advantages of this system. With our 
invention, the acrylic is applied to the ?oor by conventional 
means and methods using half of the amount needed for 
pressure sensitive adhesives. The thin coating dries Within 
one hour and the ?oor can be Walked on before and during 
the laying out of the tiles. Since it takes contact and some 
time, the tiles can be moved and adjusted. This method 
functions Well in conjunction With some contact adhesives to 
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temporarily keep the tiles in place as the bond is formed. 
Roll goods are easily installed With this technique. 

BRIEF DESCRIPTION OF THE DRAWING 

[0006] FIG. 1 is a cross-sectional vieW of a ?oor tile 
adhered to a ?oor according to this invention. 

[0007] FIG. 2 is a cross-sectional vieW of ceramic tile and 
foam adhered according to this invention. 

BEST MODE OF CARRYING OUT INVENTION 

[0008] FIG. 1 shoWs composite 10 comprising tufted 
?brous yarn or carpet 12 imbedded into PVC ?lm 14. 
Flooring is shoWn as substrate 16. The dry acrylic adhesive 
is shoWn as layer 18. 

[0009] The ?brous material and yarns employed as yarn or 
carpet 12 may comprise synthetic, natural or a combination 
of synthetic and natural ?bers, such as but not limited to, 
polyamides like nylon, ole?ns like polypropylene, Wool and 
Wool blends, acrylic, acrylic-nylon blends and polyester 
yarns and combinations and blends thereof. 

[0010] Carpet 12 requires a backing layer 14 into Which 
the tufts of yarn are imbedded. In the case of PVC backed 
mats, the formulation is basically composed of a phthalate 
plasticiZer such as DOP, a PVC resin of unspeci?ed molecu 
lar Weight and as much inert inexpensive ?llers, generally, 
and not limited to, calcium carbonate as the application Will 
tolerate. 

[0011] FIG. 2 shoWs composite 20 illustrating another 
embodiment of this invention. Flooring is shoWn as sub 
strate 16. The dry acrylic adhesive is shoWn as layer 18. 
Layer 22 is a PVC foam formulation using the polyvinyl 
chlorides described herein. Layer 24 is a second layer of dry 
acrylic adhesive and layer 26 is ceramic tile. As discussed 
herein, adhesive layer 24 is applied to ceramic tile layer 26 
and dried before adhering it to PVC foam layer 22. 

[0012] Our composite comprises in order: a substrate, a 
dry acrylic adhesive adhered to the substrate; and a plasti 
ciZed, polyvinyl chloride layer adhered to the dry acrylic 
adhesive. The dry acrylic adhesive is at least one polymer or 
copolymer of methyl methacrylate, ethyl acrylate, acrylic 
acid or acrylic esters. Preferably, the dry acrylic adhesive is 
at lest one polymer, copolymer or terepolymer of ethyl 
acrylate, butyl acrylate, styrenated acrylics or acrylonitrile. 
In a broader sense, the dry adhesive also is an acrylic acid 
acrylic ester copolymer having the formula 
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[0013] wherein: 

[0014] R1 is H or CH3 

[0015] R2 is CH3, CH2CH3, (CH2)3CH3, n-octyl or 
2-ethylhexyl 

[0016] R3 is H, CH3 or COOH 

[0017] 0 is equal to 4 to 12, and 

[0018] P is equal to 1. 

[0019] Typically, the substrate is carpet backing, cloth, 
concrete, Wood or ?ooring. 

[0020] The vinyl chloride resin to be used for the thermo 
plastic elastomer composition of the present invention, may 
be a usual vinyl chloride resin, and it is usual to employ a 
vinyl chloride resin having an average degree of polymer 
iZation of from 700 to 6,000. 

[0021] The PVC’s of this invention also encompass prod 
ucts made of ?exible plasticiZed PVC, usually formulated as 
a dispersion of high molecular Weight PVC resin in a special 
blend of plasticiZers. Both PVC resins and plasticiZers are 
chosen from a vast selection of each to best conform to the 
needs of the end use. Huge macro molecules of highly 
ordered PVC pack and interlock to form a rigid polymer. 
Properly chosen plasticiZers Will form a stable orientation by 
virtue of the complex geometry of both the PVC and the 
plasticiZer. 

[0022] The ?exible PVC resins are homopolymers having 
huge macro molecules of repeated units of vinyl chloride 

[0023] Wherein n is an integer ranging from about 1,000 to 
about 2,500. The PVC resins of this invention have a K 
value of at least 75 and preferably ranges from 75 to 100. 
Molecular Weight as used throughout this speci?cation 
means Weight average molecular Weight. “K value” is a 
universal measure of molecular Weight. K values above 75 
are considered high; K values beloW 65 are considered loW. 

[0024] As to the plasticiZer, there is no particular restric 
tion. Any plasticiZer may be employed so long as it is useful 
for the production of a plasticiZed vinyl chloride resin 
product. For example, it may be a plasticiZer of a phthalic 
acid ester type, a trimellitic acid ester type, a pyromellitic 
acid ester type, an aliphatic dibasic acid ester type, a glycol 
ester type, a fatty acid ester type, a phosphoric acid ester 
type or a citric acid ester type. Further it may be an epoxy 
type plasticiZer or polyester type plasticiZer. 

[0025] The amount of the plasticiZer is from 25 to 200 
parts by Weight relative to 100 parts by Weight of the vinyl 
chloride resin. If the amount is less than 25 parts by Weight, 
the processability tends to be poor and the product tends to 
be too hard, thus failing to present the characteristics as an 
elastomer. On the other hand, if it exceeds 200 parts by 
Weight, the physical properties tend to deteriorate to a 
practically useless level. 

[0026] Regarding the ?exible PVC, hoWever, We prefer to 
replace all or part of the plasticiZer by a less aromatic 
molecule, such as an adipate structure, enhances the resil 
iency of the PVC. Coupling these With a high molecular 
Weight PVC, further enhances resiliency. 
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[0027] The adipate structures are dibasic aliphatic acids 
plasticiZer construction having the formula: 

[0028] The “R” in the case is a linear or branched alkyl 
group having 6 to 11 carbon atoms. The structure of this 
molecule permits closer proximity of the polar sites of the 
plasticiZer to the polar sites of the corresponding PVC resin. 
Examples of esters of dibasic aliphatic acids include dioctyl 
adipate, diisodecyl adipate, dioctyl aZelate and dioctyl seba 
cate. Annealing stabiliZes this orientation. 

[0029] Examples of phthalic diesters include esters of 
phthalic acid With one or tWo C4 to C12 alcohols, for example 
dioctyl phthalate, diisooctyl phthalate, diisononyl phthalate, 
diisodecyl phthalate, diisoundecyl phthalate, butyl benZyl 
phthalate and octyl benZyl phthalate. 

[0030] The molecular Weight of the plasticiZers range 
from 300 to 500 in most cases. Molecular Weight as used 
herein means Weight average molecular Weight. 

[0031] We have found that virtually any surface coated 
With certain acrylic latexes that dry to a tack free ?nish 
results in a condition that Will accept the migration of a small 
amount of plasticiZer from a VINYL ?lm, foam or VINYL 
coated product. Either a strong permanent bond; or a Weak 
temporary bond; or a pressure sensitive type bond is formed. 
This bond is formed by the mere contact of one surface With 
the other. This bond is formed rapidly; Within hours; or 
sloWly depending upon the acrylic formulation as Well as the 
absence or presence of heat. 

[0032] We have found that coatings based upon ethyl 
acrylate, butyl acrylates and styrene acrylics develop a bond 
Within tWo to three hours. We have found that coatings based 
upon vinyl acetate and butyl acrylate either cross linked or 
partially cross linked do not tend to promote plasticiZer 
migration suf?ciently to result in enough dipole attraction 
betWeen both surfaces for, What Would appear to be, an 
electrostatic bond formation. We have found that ethyl 
acrylate, butyl acrylate acrylonitrile terepolymers also per 
form in like manner. 

[0033] While We have not investigated all available acrylic 
latexes, solutions or emulsions, We have seen enough to 
establish that all acrylic homopolymers, most copolymers, 
and most crosslinked variations of these Will cause phtha 
late, adipate, phosphate ester vinyl plasticiZers to migrate 
from the PVC to the acrylic to a greater or lesser degree. 

[0034] The folloWing examples further illustrate the 
invention. 

EXAMPLE I 

[0035] We have adhered carpet tiles to Wood or concrete 
by coating these substrates With Rhom & Haas RHOPLEX 
261; MV 23; and E330 or GLIDDEN’s exterior acrylic 
paint. We then dried these coatings at room temperature for 
tWo hours and layered tiles over the substrate overnight. A 
?rm bond resulted. 
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[0036] The tile backing formulations Were as follows: 

Occidental Homopolymer Resin 

Oxy 654 (K Value 70) 60 Parts 
Colorite Blending PVC Copol. #521 40 Parts 
Calcium Oxide Desicant 2 Parts 
Calcium Carbonate Filler 200 Parts 
Dioctyl Phthalate 100 Parts 
Color 2 Parts 

[0037] In this example, We could use a homopolymer or a 
copolymer PVC resin from a K value of 62 up to 80. The 
adhesion Would develop Without the incorporation of a 
blending resin. The ?ller level can be from Zero to 250 parts; 
and the BOP level may range from 25 parts to 150 parts. 

EXAMPLE II 

[0038] We have adhered ceramic tiles to PVC foam in the 
folloWing manner. The roller applied a thin ?lm of RHOP 
LEX MV-23 to the back of ceramic tile squares at the rate 
of 100 square feet/ gallon and alloWed these to dry overnight. 
We applied the RHOPLEX to the ?oor and alloWed the 
RHOPLEX to dry for tWo hours. We then laid doWn a Vs inch 
layer of chemically bloWn PVC foam to the ?oor and 
immediately started to install the tile squares over the foam 
layer. The next morning, We had a cushion ceramic tile ?oor 
ready for grouting With a ?exible urethane mastic type grout. 

[0039] The formula for the foam cushioning is as folloWs: 

Oxy Chemical 67SF foam resin 
Azodicarbonamide nitrogen releasing 
blowing agent 
18% Zinc octoate blowing agent promoter 1 Part 
Di Octyl Phthalate (DOP) 80 Parts 
Calcium Carbonate 20 Parts 

100 Parts 
3 Parts 

[0040] This formula Will produce a closed cell vinyl foam 
With a density of 18-20 pounds per cubic foot. This foam can 
be produced by any method common to the trade such as but 
not limited to casting Wet plastisol on a stainless steel or 
Te?on coated ?berglass belt then heating the cast ?lm to 375 
to 390° F. Alarge number of PVC resins are available for this 
application and all of these Would be laminateable With this 
process. Other bloWing agents such as the sulfonylhy 
draZides and the urea based bloWing agents have been used, 
but the preferred agent for this application Was aZodicar 
bonamide. The preferred plasticiZers are diester phthalates 
in the range of 50 to 120 parts per 100 parts of PVC. 

[0041] The lamination of PVC foams or solid ?lms to 
other materials can easily be accomplished by simply lay 
ering the tWo together overnight by stacking many of these 
plied products one over the other on a table, a pallet or 
simply on the ?oor. A foam backed Walk off mat is easily 
done this Way. This is not easily done With Walk off mat 
production methods in use at this time. 

[0042] There are many applications for sport surfaces that 
could bene?t from such a process. The easy assembly of 
light Weight materials random applied on site and free of 
de?nite problematic seams has great advantages over current 
methods. 

Dec. 5, 2002 

[0043] Place mats, shelf liners, mouse pads are examples 
Where difficult to bond surfaces and unlike surfaces can 
easily be bonded With this technology. 

[0044] Our preferred adhesive for this system is RHOP 
LEX MV-23 applied at the rate of 400 square feet per gallon. 

[0045] Another preferred example is the easy lamination 
of a foam vinyl backing to carpeting Wherein the carpeting 
is precoated With any preferred backing system chosen for 
economic considerations, ?re retardant considerations, or 
?ber lock considerations. The precoat is coated With 1 to 3 
ounces per square yarn of RHODPLEX MV23 or E330 
acrylic. The preformed foam is laminated to the precoated 
carpet by simply rolling the carpet and the foam together. 
The bond forms in the roll as both surfaces are in intimate 
contact With one another. 

[0046] While not ignoring other applications, I have used 
the areas of launderable Walk off mats and fatigue mats to 
illustrate the broad applications of this invention. Many 
more areas of use are knoWn Where the superior overall 
properties of PVC enhanced by elastic nature of rubber is of 
value. A feW of these are sport surfaces, aerobic mats, 
special industrial gasketing, carpet underlays, foamed back 
commercial carpet, foamed back carpet tiles and foamed 
back resilient ?ooring. 

[0047] Although the noW preferred embodiments of the 
invention have been set forth, it Will be apparent to those 
skilled in the art that various changes and modi?cations may 
be made thereto Without departing from the spirit and scope 
of the invention as set forth in the folloWing claims. 

We claim: 
1. A composite comprising in order: 

a substrate; 

a dry acrylic adhesive adhered to the substrate; and 

a plasticiZed, polyvinyl chloride layer adhered to the dry 
acrylic adhesive. 

2. A composite according to claim 1, Wherein the dry 
acrylic adhesive is at least one polymer or copolymer of 
methyl methacrylate, ethyl acrylate, acrylic acid or acrylic 
esters. 

3. A composite according to claim 1, Wherein the dry 
acrylic adhesive is at least one polymer, copolymer or 
terepolymer of ethyl acrylate, butyl acrylate, stryrenated 
acrylics or acrylonitrile. 

4. A composite according to claim 1, Wherein the dry 
adhesive is an acrylic acid-acrylic ester copolymer having 

Wherein: 

R1 is H or CH3 

R2 is CH3, CH2CH3, (CH2)3CH3, n-octyl or 2-ethylhexyl 
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R3 is H, CH3 or COOH 

0 is equal to 4 to 12, and 

P is equal to 1. 
5. Acomposite according to claim 1, wherein the substrate 

is carpet backing, cloth, concrete, Wood or ?ooring. 
6. A composite according to claim 1, Wherein the poly 

vinyl layer is a ?oor covering layer. 
7. A composite according to claim 1, Wherein the dry 

acrylic adhesive is an acrylic lateX. 
8. A composite according to claim 1, Wherein the poly 

vinyl chloride is represented by the formula (—H2CCHCl— 
)n Wherein n is an integer ranging from about 1000 to about 
2500. 

9. A composite according to claim 1, Wherein the plasti 
ciZed, polyvinyl chloride layer includes at least one phthalic 
diester plasticiZer. 

10. A composite according to claim 1, Wherein the plas 
ticiZed, polyvinyl chloride layer includes at least one adipate 
plasticiZer. 

11. A composite according to claim 1, Wherein the plas 
ticiZed., polyvinyl chloride layer is a blend of PVC 
homopolymers and PVC copolymers. 

12. A composite comprising in order: 

a substrate; 

a dry acrylic adhesive adhered to the substrate; 

a plasticiZed, polyvinyl chloride layer adhered to the dry 
acrylic adhesive; 

a second layer of dry acrylic adhesive adhered to the PVC 
layer; and 
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a ceramic tile adhered to the second layer of dry acrylic 
adhesive. 

13. A composite according to claim 12 Wherein the PVC 
layer is a PVC foam. 

14. Aprocess for bonding a plasticiZed, polyvinyl chloride 
layer to a substrate comprising the steps of: 

applying an acrylic adhesive to a substrate; 

drying the adhesive; 

laying the polyvinyl chloride layer over the dried adhe 
sive; and 

alloWing the resulting composite to stand for a period of 
time. 

15. Aprocess according to claim 14 Wherein the adhesive 
is dried for a period of time ranging up to 2 hours before 
laying the polyvinyl chloride layer thereon. 

16. A process according to claim 14 including the addi 
tional steps of: 

applying a second layer of acrylic adhesive to a ceramic 
tile; 

drying the second layer of acrylic adhesive on the ceramic 
tile; and 

layering the dried second layer of acrylic adhesive on the 
PVC layer. 

17. A process according to claim 16 Wherein the PVC 
layer is a PVC foam. 


