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'PROCES FOR PRODUCI NG CARPET FI ELD OF THE | NVENTI ON Thls/1nv@ﬁvfbﬂﬂfgrétes
pyocess; f ok produc1ng a carpet and nore partlcularly a carpet which~

ca “b¢ I aid on even an uneven floor with close contact, has excel- |ent
flexibility and excel |l ent dinensional stability, and hardly war ps.
BACKGROUND OF THE | NVENTI ON Backi ng materials of.- carpets include asphalt
type and polyvinyl chloride resin type materials. Asphalt type materials
i nvol ve problens that give an of fensive odor, becone stiff in the winter
and, in high tenperatures, are softened to contam nate the surroundi ngs or
un- dergo thernmal deteriorapPROCGESBOFPRI PRODUCING CARPET N type materials
. i nvolve an environnental problemthat harnful chlorine gas is given off on
. conbustion of dis- posing them In order to overcome these problens of the

conven- tional carpet backi ng BREBDI HEt INVENBFON proposed to use a

' sheet formed froma co osition conprisjing ce-
is invention relates to a process for producing

a carpet and more particularly a carpet which can be laid
on even an uneven floor with close contact, has excellent
flexibility and excellent dimensional stability, and hardly
warps.

BACKGROUND OF THE INVENTION

Backing materials of carpets inc;ydb asphalt type
and polyvinyl chloride resin type materiaé§.~ Asphalt type
materials involve problems that give aﬁloffensive‘odor,
become stiff in the winter, and, in highlgeﬁgeratures, are
softened to contaminate the surroundiné; or undergo thermal
detexioration. Polyvinyl chloride resin type.nmterials
involve an environmental problem that harmful chlorine gas
is given off en combustion of disposing them.

In order to overcome these problems of the
conventional carpet baeking materials,-it has been proposed
to use a sheet formed from a composition comprising cement
and a thermoplastic resin emulsion, which is adhered to the
reverse side of carpeﬁing surface base material with an
adhesive, as disclosed in JP—B-60-5834?.(the term "JP-B" as.
used herein means an "examined published Japanese patent
appllcatlon") - According to tﬁis method, since the cement

becomes brlttle if abruptly exposed to a high temperature,
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ment and a thernoplastic resin enulsion, which is ad- hered to the reverse
side of carpeting surface base mate- rial with an adhesive, as disclosed in
JP-B-60-58347 (the term"JP-B" as used herei n neans an- "exam ned pub-

| i shed Japanese patent application”). According to this nmethod, since the
cenent becones brittle if abruptly exposed to a high tenperature, the sheet
must be harden and dried slowy enough, resulting in poor productiv- ity.
Moreover, the resulting carpet is too hard and |acks flexibility. SUMVARY
OF THE | NVENTI ON An object of the present invention is to provide a process
for easily producing a carpet which is excellent. in softness, flexibility,
resi stance t &hehpharigaustrke hardaneansg driedssdpwilyt gnopghyerasriting
light, and is easily brought into intimte contact with a floor surface

even with undPeMACEs PEORHGHHEY unddPEBR¥eHar FNGuLSRI g carpet is
too hard and lacks flexibility.

'SUMMARY OF THE INVENTION

An object of the present invention is to provide
a process for easily producing a carpet which is excellent
in softhess, flexibility, resistance to shrinkage, and
dimensional stability, relatively light, and easily brought
into intimate contact with a floor surxrface even with
unevenness, and hardly undergoes warp during use.

The object of the present invention is accom-
plished by a pﬁocess for producing a carpet comprising
laminating a backing material composition comprising
100 parts by weight, on a resin solid basis, of an aqueous
emﬁlsion of a resin having a glass transition point (Tg) of
not higher than 5°C; from 120 to 400 parts by weight of
hydraulic inorganic cement, and up to 600 parts by weight
of a non-ﬁydraulic inorganic filler on a carpeting surface
base material and heating the laminate to harden and dry
the backing material composition.

DETAILED DESCRIPTION OF THE INVENTION

The carpeting surface base materials which can be
used in the present invention include tufted carpets,
needle punched carpets,'Spun—ﬁbnds, rough felt, and woven

or nonwoven fabrics made of various synthetic fibers, e.g.,
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2 The object of the present invention is acconplished by a process for
produci ng a .carpet conprising lamnat--ing a backing material conposition
conprising 100 parts by-Weight, on a resin solid basis;:of an aqueous

emul sion of a resin having a glass transition point (Tg) of not higher than
5[err] from 120 to 400 parts by wei ght of hydraulic inorganic cenent, and
up to 600 parts by weight of a non-hydraulic inorganic filler on a
carpeting surface base nmaterial and heating the |lam nate to harden and dry
t he backing material conposition. DETAILED DESCRI PTI ON OF THE | NVENTI ON The
carpeting surface base materials which can be used jn the present .invention
i ncl ude t uf t ®Pl¥RgeRYLenfsedPelyathrianear RALYe _%na:gre‘m ., and
woven or nonwoven fabrics nade of varjous synthetic fibers,,e.q.
polypropylenéﬁqxﬁ¥%9%ylQﬁePﬁ&ﬂ%ﬂiPé&QﬁEﬁte?éﬁhfWﬁ?ﬁ%ﬁnhnheﬂgvoﬁpo&ﬂ

n ral fiber . g. . .
atura be estic.e; %n’d %vcc))tvte%n’or nonwoven glass fabrics. In particular,

nylon carpets usihg a polyester as a primary base cloth are
pféferred for their small shrinkage.

Back base materials, if used in the carpets of
the present invention, includé the same materials as
enumerated above as surface base materials and, in
addition, paper materials, such as Japanese paper.

For increasing drying properties on hardening and
drying, it is preferable that at least one of the surface
base material and the back base material, preferably the
base material which is on the upper side while being press-
bonded, hardened and dried, is permeable to water.

~Further, in order to prevent warp of the carpet, it is
preferable that the sﬁrface base material and the back base
material, if used, have a substantially equal percent heat
shrinkage or the back base material has a higher percent
shrinkage than that of the surface base material.

The aquebus emulsion of a resin having a Tg of
not more than 5°C which can be used in the backing material
composition is obtained by emulsion polymerization of one
or more unsaturated monomers giving homopolymers of various
Tg’'s. Examples of such monomers (and the Tg of their

homopolymers; shown in parentheses) are 2-ethylhexyl

I
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henp, wool, etc.; and woven or nonwoven glass fabrics. In particular. nylon
carpets usi:ng a-polyester as a pri- mary base cloth are preferred for their
smal | shrinkage. Back base materials, if used in the carpets of the pres-
ent invention, include the sane materials as enumerated above as surface
base materials and, in addition paper materials, such as Japanese paper.
For increasing drying properties on hardening and drying, it is preferable
that at | east one of the surface base material and the back base material,
preferably the base material which is on the upper side while being
press-bonded, hardened and dried, is perneable to wa- ter. Further, in
order to pr e\ﬁmrymép (GLEN )] ,car-mtyll adry latsf el °€ x hathye aamflkate base
material and the back base material, if used, have a substantially equal '
percent heat Eh#2%Hkhgevérylhdenackhlgrddent r3&iChasigoprgpyl parwiate

shrinkage than that of the surface base material. The aqueous emul sion of a
resin having &I bf %ﬂﬁ?hﬂﬁhéxﬂﬂaﬂeShEFrMﬁPEﬁ €29 Brs RRFIBY Y RETHAG

mate- rial compns oSy L e Ya £V 36 98) POLYIBY 536k3Re (30°c),
acrylic acid (87°C), n-propyl methacrylate (81°C), styrene
(100°C), ;crylonitrile (100°C), methyl methacrylate
(105°C), methacrylic acid (130°C), maleic anhydride,
itaconic acid (130°C), acrylamide (153°C), ethyl
methacrylate (65°C), vinyl chloride (79°C), ethylene, and
butadiene.

In general, an approximate Tg of a copoly@er can
easily be anticipated from the Tg of the homopolymer of
each monomer and a copolymerization ratio of the monomers.
Accordingly, an aqueous emulsion of a resin having a
desired Tg (not higher than 5°C) can easily be prepared by
repeating experiments designed based on the thus
anticipated approximate Tg.

The resin of the aqueous emulsion in the baking
material composition may be either a homopolymer or alt-
copolymer as long as it has a Tg of not higher than 5°C.
The aqueous resin emulsion may be a mixture of two or more
resin emulsions. The resin emulsion may also be a so-
called powder emulsion which is prepared by re-dispersing
a water-dispersible resin powder prepared from a resin

emulsion in an aqueous medium.
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of one or nore unsaturated nononers giving honopol - ynmers of various Tg's.
Exanples oft such nononers 3 (and the Tg of their honopol yners; shown in
paf ent he- ses) are 2-ethyl hexyl acrylate (-85[err]), nibutyl acry- late
(-54[err]), ethyl acrylate (-22[err]), vinylidene chloride (-18 C.),

| sopropyl acrylate (-5 C.), 2- ethyl hexyl nethacrylate (-5[err]), n- propyl
acrylate (8[err] C), n-butyl nethacrylate (20[err]), vinyl acetate
(30[err] C), acrylic acid (87[err].), n-propyl methacrylate (81 C.),
styrene (100 C.), acrylonitrile (100[err]) nethyl nmet hacrylate (105 C.),
met hacrylic acid (130 hydride, itaconic gcid (130[err]),
acryl am de (153 C.), et ItH%tﬂ%c? Igﬂﬁ fﬁglPePF]t ¢ FEWHR SWbr§iRn in

Copolyrtt cart AtcPRSRBAS RALBEREEC somboRtine Ty S ERReR o HBRE v £he

resulting carpet becomes hard. If it is too low, the
resulting carpet’ has poor dimensional stability and poor
resistance to deformation with watei. A preferred Tg range
of the resin is from -50° to 0°C.

The hydraulic inorganic cement which can be used
in the backing material composition includes those called
Portland cement (e.g., common cement, white cement) rapid-
hardening cement, and ultra-rapid-hardening cement), those
called.mixed cement (e.g., blast furnace cement, silica
cement, and fly ash cemenht), alumina cement, and hydraulic
gypsum powder. Portland cement, particularly cémmon cement
or white cement is usually preferred.

The hydraulic inorganic cement is used in an
amount of from 120 to 400 parts by weight, and preferably
from 160 to 300 parts by weight, per 100 parts by weight of
the resin solid content of the aqueous resin emulsion. If
the proportion of the cement is less than 120 parts, the
resulting carpet has excellent softness but poor
elasticity, poor strength, and poor dimensional stability.
If the cement proportion exceeds 400 parts, the carpet
becomes hard and has reduced water resistance.

The non-hydraulic inorganic filler which can be

used in the backing material composition includes various
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of each nononer and a copol ynmerization ratio of the monomers. Accordingly,
an aqueous: enul sion of..a resin having a desired Tg (not .higher than 5[err])
can easily be prepared ‘by repeating experiments designéd based on the thus
antici pated approxi mte Tg. The resin of the agueous enul sion in the baking
mate- rial conposition may be either a honopol yner or a copol yner as |ong
as it has a Tg of not higher than 5[err]. The aqueous resin enul sion may be
a mxture of two or nore resin enulsions. The resin emulsion may al so be a
so-cal |l ed powder emnul sion which is prepared by re-dis- persing a

e um 11 RS rof ot eRabe o GG | CARA A, TR THR Pa BRI T
i's higher thagay C a3 fnﬁﬁs%@f&%})et areC ;lar;,g iblis t 1hs égpu_kow

the resulting c rpet as poor “di nensional stability an poor resistance to

defor- matiogxpehRepater. A preferred Tg range of the resin is from
-5.0[err] to O[err]. The hydraulic inorganic cenment which can be used in

The non-hydraulic inorganic filler in the backing
material composition is used in an amount of from 0 to
600 parts by weight, and preferably from 0 to 460 parts by
weight, per 100 parts by weight of the resin solid content
of the agueous resin emulsion. According as the proportion
of the non-hydraulic inorganic filler decreases, the
resulting carpet becomes soft and sticky and tends to have
deteriorated dimensional stability. If the proporgion is
too high, the carpet becomes hard and reduces its water
resistance. While the non-hydraulic inorganic fillers
include in the scope thereof inorganic pigments for
coloring, the amount of such fillers to be used is in
general relatively small.

If desired, the b_acking material composition may
further contain inorganic expanded particles, such as
Shirasu balloons and expanded glass balloons, or oxrganic
expanded particles, such as expanded polystyrene beads.

The backing material composition contains an
adequate amount of water. A preferred water content in the
backing material composition ranges from 100 to 300 parts
by weight per 100 parts by weight of the resin solid

content. The water may be the water content of the resin

A
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t he backing material conposition includes those called Portland cenent
(e.g., comon cenent, white cenent, rapid-hardening cenent, and

ul'tra- rapi d- hardenlng te- nent), those called m xed cement (e.g., blast
furnace cenent, silica cenment, and fly ash cenent), alum na cenment, and
hydraul i c gypsy powder. Portland cenent. particularly common cenent or
white cement is usually preferred. 4 The hydraulic inorganic cenent is
used in an anount of from 120 to 400 parts by weight, and preferably from
160 to 300 parts by weight, per 100 parts by weight of the resin solid

content of t ﬁ%‘i%‘?lusﬁéﬁfg@uﬁ?“ t38es! (altBS REOQ%%EEQQﬁ LR MR, 1S

| ess than 120 parts g carpet has excellent softness but poor
el astic- itygdhaaist Larat hzooaadlea%a@eeeeaheeﬁlt StaRI bblposliftibhe nagment

proportion exceeds 400 parts, the carpet be-
poor fluidity for coating workability. With too a high
water content, the composition not only suffers from
separation into the aqueous resin emulsion and other
components but causes cracks or shrinkage of carpet after
hardening and drying it.

If desired, the backing material composition may
furthermore contain other additives, such as pigments or
dyes for coloring, fibrous powders, antifoamer,
plasticizers, thickeners, antifungal agents, water
decreasing' agents, flow modifiers, hardening control
agents, wetting agents, dispersing ‘agents, emulsifying
agents, antifreezing agents, and flame retardants; ox
reinforeing materials, such as a glass net and a resin net.
Usage of these optional -components being known in the art,
the details therefor afe omitted. As previously described,
the inorganic pigments for coloring are included under non-
hydraulic inorganic fillers but are usually used in a small
proportion.

The backing material composition of the present
invention may be used in combination with other aqueous

resin emulsions. This being the case, however, the resin

solid content of the above-described aqueous resin emulsion

is Sheet Has Been Re;ilaced

T




comes hard and has reduced water resistance. The non-hydraulic inorganic
fillet which can be used.in the backing material conposjtion includes
various kinds, for exarple, calciumcarbonate, silica sand, talc, clay,

al um num hydr oxi de, and ot her various inorganic extenders. The

non- hydraulic inorganic filler in the backing material conposition is used
in an amount of fromO to 600 parts by weight, and preferably fromO to 460
parts by weight, per 100 parts by weight of -the resin solid content of the
aqueous resin emnul sion. According as the proportion of the non-hydraulic

inorganic filler de- creases, the .resulting, carpet .becones soft .and sticky
and tends to %?/"éﬂgel?%r?grg?%ﬁt dgﬁén§¥oﬁ§f‘8§§abgﬁﬁgy.°nl f Z:%ac}pcfrﬁﬁ"dh i's
too high, the et becomes hard and reduces its water resistance. Wile
t he non-hydréﬁﬁﬁ%yiéﬁﬁEﬁﬂﬁt:fiI | ers include in the scope thereof inorganic

21t 1 A e EeLh el Ay b of A h e o
the above-described carpeting surface base material and the
backing material composition is prepared, and the laminate
is heated preferably at a temperature of from 65 to 155°C
to harden and dry the backing material composition thereby

~to obtain a carpet comprising the surface base material
having firmly and integrally adhered to ‘the back side
thereof a hardened layer of the backing material
composition, i.e., a carpet backed with a backing material
layer.

The process for producing a carpet according to
the present invention will be explained in detail with
reference to two embodiments.

A first embodiment is characterized by the use of
a carpeting back base material. The backing material
composition is coated on a carpeting surface base material
and/or a carpeting back base material, the two base
materials are press-bonded before hardening and drying the
backing material composition, and then the resulting
laminate is heated to harden and dry the backing material
composition.

The content of the non-hydraulic inorganic filler
in the backing material composition preferably ranges from

\
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further contain inorganic expanded particles, such as Shirasu ball oons and
expanded gl ass.balloons, or or- ganic expanded particles, such as expanded
pol ystyrene beads. The backing material conposition cohiains an ade- quate
amount of water. A preferred water content in the backing material
conposition ranges from 100 to 300 parts by weight per 100 parts by wei ght
of the resin solid content. The water nmay be the water content of the resin
enmul sion, but in many cases water is externally added. In general, with too
a low water content, the conposition has poor fluidity for coating

v KDL LY. A4 OPe Sl VL Shn N e LHB. SRIRRS Y. - Y Yoo
component s Do £ 581843 Ushin® NN 2LeTA" Rk FLLSE. Nor ARILDY A
above-mentioned expanded particles are used, the backing
- material composition preferably contains from 20 to
200 parts by weight of the expanded particles and from 0 to
300 parts by weight of the non-hydraulic inorgénic filler
each per 100 parts by weight of the resin solid content of
the emulsion.

From the standpoint of flame retardance of a
carpet and miscibility with other components, inorganic
expénded particles are preferred to organic e¥panded
particles. The expanded particles function to make the
hardened backing material layer porous. By the use of the
expanded partiéles, the density of the hardened backing
material layer can easily be reduced to 1 g/cm’® or less,
thereby making a contribution to weight reduction of a
carpet. TFurther, the expanded particles are effective to
improve fluidity of the backing material composition even
having a low water content. Furthermore, they facilitate
evaporation of excess water (more water than necessary for
hydraulic setting) on hardening and drying of the backing
material composition to achieve rapid dry.

The expanded particles have a particle size of
from 10 to 800 um, and preferablf from 20 to 500 um. If

the particle size is too large, uniform mixing for
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| f desired, the backing material conposition may furthernore contain other
addi tives, such as pignents or dyes for coloring, fibrous powders,

anti foamer, plas- tici‘zers, thickeners, antifungal agents, water decreasing
agents, flow nodifiers, hardening control agents, wet- ting agents,

di spersing agents, enulsifying agents, anti- freezing agents, and flane
retardants; or reinforcing materials, such as a glass net and a resin net.
Usage of these optional conponents being known in the art, the details
therefor are omtted. As previously described, the inorganic pignents for
col oring are_included under_ non-hydyaul ic _inorgani.c . filters but, are ysually

used in a snREFPAFEEIAR off THERDacRAAGLAE: efRXCLdGtpo SITRIFLFLPhe pPesent
i s bei ng '« REEERGIEEG At  8TBRe Tk rObPp LG, SHTH “phe Provide a0
zbove- dosct! REARYEBARL3TT SSUME WP Uk A ol SRERFE RSN, o,
a lamnate ofLe of the layer thickness. If the particle size is too
small, a sufficient weight reduction is hardly accomplish-
ed, and too a large suxrface area of the particles
deteriorates miscibility with other components.
The expanded particles are used in an amount of
from 20 to 200 parts by weight, and preferably from 30 to
- 150 parts by weight, per 100 parts by weight of the resin
solid content of the aqueous resin emulsion. As the
proportion of the expanded particles decreases, the weight
reduction becomes insufficient; the resulting carpet
becomes sticky; and the backing material composition has
reduced drying properties, resulting in an increase of
drying time. If the proportion is too high, the backing
material layer is hard and brittle and has reduced water
resistance.

+ The sﬁrface base material and the back base
material, either one or both of them having cocated thereon
the backing material composition, are laid on each other
with the unhardened backing material composition coating
layer being interposed thefebetween'and press-bonded to
each other. The laminate is then heated at a temperature
of from 95 to 155°C to harden and dry'the coating layer.

- ‘ |
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above-descri bed carpeting surface base material and the backing materi al
conpoSition is .prepared, and the lam- nate is heated preferably at a
tenperature of from65[err] to 155 C. to harden and dry:fhe backing

mat eri al conpo- sition thereby to obtain a carpet conprising the surface
base material having firmy and integrally adhered to the back side thereof
a hardened | ayer of the backing material conposition, i.e., a carpet backed
with a back- ing material |ayer. The process for producing a carpet
according to the present invention will be explained in detail mﬁth refer-
ence to two eppodi nents.. A first_ enhodi s characterized b yse of

a carpeting.bg T nehes | dptaipedpac lﬁ&%ﬂﬁiﬁﬁ%ﬁ REAPRSF: £ WPF%S&BQted

on 2 o Pet MUt asR Rt Aok Sk el R0 le B0l RaHLIRRACK do0E

R R R R e TR S B
of the backing material composition, i.e., a carpet backed
wiih a backing material layer. If the hardening and drying
temperature exceeds 155°C, the base fiber, e.g.,
polypropylene fiber, tends to undergo thermal
deterioration, and the backing layer tends to suffer from
blisters.

According to this embodiment, the backing
material composition is dried hard with a part of it_having
penetrated among fibers of the surface and back base
materials to thereby achieve firm and integral adhesion of
the base materials. |

In e second embodiﬁent of the present invention,
a coating composition comprising an agueous emulsion of a
resin having a Tg of from -10 to 30°C is previously coated
on a surface base material on the side to be coated with
the backing material composition so as to improve various
broPerties as a carpet. The aqueous emulsion in the
coating composition is hereinafter referred to as emulsion
B, while the aqueous emulsion in the backing material
composition is hereinafter referred to as emulsion A. The

coating composition-coated side of the surface base

\
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6 The content of the non-hydraulic inorganic filler
coposi tion preferably ranges from 250 to 460 parts by.weight per

by wei ght of

the resin:solid content of the resin enulsion. Wiere the

above-nentioned expanded particles are used, the backing materi al
conposition preferably contains from20 to 200 parts by weight of the

expanded particles and fromO to 300 parts by wei ght of the non-hydraulic

inorganic filler each per 100 parts by weight of the resin solid content of

t he enul si on.

mscibility with ot er onents. i norganic, ex- articles are
preferred toRAEHH ngéﬁnpaiﬂnépégggTh‘él e‘b%@f’rr&g edFtFRidon to
make the hardened q{:kl ngag%te rial Ia. el PP Seatex:l to harde?'{ atnkae de‘T__ypanded

particles,

From t he standpoint of flanme retardance of a carpet and

The resin of emulsion B in the coating

- composition which can be coated on the surface base

material has a Tg of from -10 to 30°C, and preferably from
5 to 25°C. If the Tg of the resin exceeds 30°C, the coated
layer becomes hard even with the combined use of a
plasticizer. It tends to follow that fillers, etc. come
off the surface base material when the carpet is bent. If,
on the other hand, the Tg of the resin is less than -10°C,
the resulting carpet has reduced water resistance, Feduced
shrinkage resistance, or reduced pull strength of pile, or
tends to undergo blocking, causing contamination. It is
preferable that the Tg of the resin of emulsion B is higher
than that of the resin of emulsion A of the backing
material composition by at least 10°C.

Emulsion B of the coating composition can be
prepared from unsaturated monomers which can be used for
the preparat:.on of emulsion A of the backing mater:.al
composition.

While the coating composition mef solely comprise
emulsion B, it preferably contains from 100 to 400 parts by
weight of a non-hydraulic inorganic filler, such as calcium
carbonate, aluminum hYdroxide, talc, clay or silica sand,

per 100 parts by weight of the resin solid content.
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backing material |ayer can easily be reduced to 1 [err] or less, thereby
maki ng a contribution to-weight reduc- tion of a carpet. Further, the
expanded particles are ‘éffective to inprove fluidity of the backing

mat eri al conposition even having a | ow water content.  Further- nore, they
facilitate evaporation of excess water (nore water than necessary for
hydraul ic setting) on harden- ing and drying of the backing nmateri al
conposition to achieve rapid dry. The expanded particles have a particle
size of from10 to 800 [err], and preferably from20 to 500 [err]. If the
particle size_ is too large, uniformmxing for preparation of the backing
materi al conpASAitdAn ofyisughe a t £ibker alsoeffectdvsofian prevension of
provi de a backing mater| | ayer having sufficient quality fromthe limt
of the |ayer FﬁFgﬁﬁe§§‘?"‘P age anth Lo LApToyéngds teyghergs| and punchabbht
wei ght reductk n is hardly acconplished, and too a | arge surface area of
the particles Eteriorates niscibil- ity with other conponents. The

expanded particles are ’Ilﬁgd é&tairhgan%%pn%)og]}.t]ﬂ:%m which may contain a
filler as mentioned above, is preferably coated in an
amount of from 80 to 450 g/m? on a solid basis for obtaining
_satisfactory adhesion to the backing material composition,

' improving carpet strength, and improving pull strength of
pile. Sufficient improvements in adhesion between the
coating composition-coated surface base material and the
backing material composition and in pull strength of pile
cannot be obtained unless the coating composition-coated
surface base material and the backing material composition
are laminated before hardening and drying of the backing

- material composition.

It is desirable for enhancement of adhesion and
pqll strength of pile that the laminating of the coating
composition-coated éurface base material and the backing
material composition be conducted before drying of the
coating composition.

Laminating of the coating composition-coated
surface base material and the backing material composition
may be carried out by various methods. Typically, the
backing material composition is previously formed into a

_ sheet, and the backing material composition sheet and the
h“\\‘\“\‘\‘\‘\“\‘_ K
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20 to 200 parts by weight, and preferably from30 to 150 parts by wei ght,
per 100 parts by weight :of the resin solid content of the aqueous resin
erul sion. As the proportion of the expanded particles décreases, the weight
reduction becones insufficient; the resulting carpet becones sticky; and

t he backing material conpo- sition has reduced drying properties, resulting
in an increase of drying tine. |If the proportion is too high, the backing
material layer is hard and brittle and has reduced water resistance. 7
The surface base material and-the back base nmaterial, either one or both of
t hem havi ng ‘coated t hereon the backing material conposition, .are laid on

each ot her wiGIRLHE FAPRWHEPIRI 1R nttef2ce PafpoTetesiadoanaglaider

bei ng interp%§edék er ebet ween @ﬂd gress- bonded to,eagf ot her. The_ | am nate
is then heat &§ & other via the coating composition layer (method A).

In another method, the backing material composition is
coated on a back base material, and the coated back base
material and the coating composition-coated surface base
material are laminated (method B)." In a still another
method, the coating composition is coated on a surface base
material, and the backing materiallcomposition is directly
coated or spread on the coating composition layer of the
surface base material to form a laminate (method C).

In method A, a backinglmaterial composition is
formed into a sheet by ahy forming method, for example, by
coating the backing material composition on a substrate
coated with a release agent. Usable substrates include a
plate (e.g., an iron plate or a like metal plate, a glass
plate, a ceramic plate, a synthetic resin plate or a
pPlywood laminate), a film (e.g., a synthetic resin f£ilm) or
a sheet (a synthetic resin sheet, a paper sheet, a woven
fabric, glass cloth or carbon fiber cloth). Release agents
to be coated on the substrate include parting oil or
parting grease applicable to mortar or concrete forming.
A synthetic resin film or sheet may be rendered releasable
by a surface treatment with a silicone resin or a fluorine

resin. A paper or woven sheet may be rendered releasable
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tenperature of from95[err] to 155[err] to harden and dry the coating

| ayer.” There is-thus obtained a final carpet product conprising the surface
base material and the batk base material firmy and integrally adhered to
each other via a hardened | ayer of the backing material - com position,
I.e., a carpet backed with a backing material layer. If the hardening and
drying tenperature exceeds 155 C., the base fiber, e.g., polypropyl ene
fiber, tends to undergo thernal deterioration, and the backing | ayer tends
to suffer fromblisters. According to this enbodi nent, the backing materi al
. conposition is dried hard with a part of it having pene- trated anong
fibers of theP¥LRfeRelace wreatmert Witk g -sidicqone (¥R$Ep ORI Blrerinen and

i ntegral adhesiop of the base majerials,,ln a second, enbodi nent of the
presgnt i nvenfeHh? %?c%%lf%ﬁﬁ%ﬁﬁ&ﬁ%i?i§}9%2m$Y+%$nﬁ?%ﬁaﬁﬁugﬁﬂgeEEﬁF§ron of

Surface base matertal oh THe Gttt Rerde il G T Erell ©
CoMposi tion sp,@spbying matérial composition which is coated on the
substrate with release properties (according to method A)
or a back base material (according to method B) to form a
backing material composition sheet or layer is from 0.5 to
5.0 mm, and preferably from 0.8 to 4.0 mm; If the coating
thickness is too thiﬁ, the reSulting carpet has insuffici-
ent cushioning, does not fit the unevenness of the floor,
and gives an unpleasant feel on walking thereon. If the
thickness is too thick, the backing material composition
requires a long time for hardening and drying to reduce
ﬁroductivity. |
The coating composition-coated surface of the
surface base material and the thus formed backing material
composition sheet or layer are brought into contact and
press-bonded before the backing material composition is
hardened and dried and either before or after the coating
composition is dried, and then heated to harden and dry the
backing material composition. Where the surface base
material and the backing material composition sheet or
layer are laminated while the coating composition is wet,
the coating composition is also dried at the same time.

There is thus obtained a final carpet product comprising

This Sheet Has Been RTla
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i nprove various properties as a carpet. The aqueous enulsion in the coating
conposition is-.hereinafter re- ferred to as-enulsion B, while the aqueous
enul sion in the backing-material conposition is hereinafter referred to as
enul sion A. The coating conposition-coated side of the surface base
material is then |am nated with the backing material conposition, and the
| am nate is heated to harden and dry. The resin of emulsion B in the
coating conposition which can be coated on the surface base material has a
Tg of from- 10[err] to 30[err], and preferably from5 to 25[err]. If the
Tg of the resin exceeds 30 C. the coaie Iqﬁﬁg %'co s hard even wi.t.h the
t (o]

conbi ned use e aSPrEacecihase pateris Y 1o integrally, e
off the surface base naterial en the carpet is | £ ther
hand, the Tg AIMQTRA (EREFETQ febarpRaRd. Sheet OIEh flYex b, Thel BackiH,
Leduced vt o Lo PG Sipd 50D U WU AP it fe%%%%n%“' |

material.

The press-bonding of the laminate of the backing
material composition sheet or layer and the coating
composition~coated surface base material is sufficiently
carried out by lightly applying pressure through nip rolls.

The hardening and drying temperature after press-
bonding preferably ranges from 130 to 155°C where the
coating composition-coated surface base material gnd the
backing material composition are laminated while the
coating composition is wet, or from 90 to 125°C where the
laminating is after drying of the coating composition. If
the temperature is too 1low, the hardening and drying
require a long time. If it is too high, the resulting
carpet is apt to suffer from blisters between the backing
material coméosition layer and the surface base material.

In the above-mentioned second embodiment, the
content of the non-hydraulic inorganic f£filler in the
backing material composition preferably ranges from 160 to
460 parts by weight per 100 parts by weight of the resin
solid content. If the proportién is too low, the carpet

becomes soft, assumes stickiness, and has poor dimensional

-
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8 pile, or tends to undergo blocking, causing contamna- tion. It is
preferable that- the Tg of the resin of emulsion B is higher than that of-

t e resin of enulsion A of the backing nmaterial conposition by at |east
10[err]. Emulsion B of the coating conposition can be pre- pared from

unsat urat ed nononers which can be used -for the preparation of enul sion A of
t he backing mate- rial conposition. Wiile the coating conposition my
solely conprise emulsion B, it preferably contains from 100 to 400 parts by
wei ght of a non-hydraulic inorganic filler, such as calciun1carbonate

The 1 osi n LolfWAREH S - Aﬁéfﬁ‘iér%L%#'éf%f%??ﬁﬁpeo Rlc: H8 AR uen.

1 on o i S AP GRULAESS AL RUBRED |11V, TP

preferably coated in a@éﬁgﬁayng to the process of the present
invention, since the backing material composition is
hardened and dried with a part of its aqueous resin
emulsion A or emulsion B having been penetrating among
fibers of a surface base material, there is obtained at
high efficiency and with ease a carpet in which the backing
material and the surface base material adhere firmly and
integrally. The carpet of the present invention exhibits
high strength, flexibility (softness), dimensional
stability (shrinkage resistance), a property to £it the
floor, and workability in laying in a good balance.

Since hardening and drying of the backing
material composition is effected in a high temperature
after press- bonding to a surface base material, the
hardening and drying time can be shortened to improve
productivity while causing no reduction in strength of the
backing material composition layer. In general, hardening
and drying of ordinary cement compositions by heating in a
high temperature requires moistening or use of an autoclave
$O0 as to prevent dry-out of the water-containing cement
during the high-temperature heating. In the present
invention, to the contrary, because the water-containing

cement is subjected to heating while being entrapped in the

S
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of from80 to 450 [err] on a solid basis for obtaining sati-sfactory
adhesi'on to the backing material conposi- tion, inproving carpet strength,
and i nproving pull strength of pile. Sufficient inprovenents in adhesion
bet ween the coating conposition-coated surface base material and the
backi ng material conposition and in pull strength of pile cannot be
obt ai ned unl ess the coat- ing conposition-coated surface base material and
t he backing material conposition are |am nated before hardeni ng and dryi ng
of the backing material conposi- tion. It is desirable for enhancenent of
adhesion and pull strength of pile that the |am nating of the coating com
posi ti on- coat ¥ésdor eavd shane mheewadlerameaessary Kior hydxawhiccsepbingi on
be conducted before drying of the coating conposition. Lam nating of the
coating conpoést iohidbdsedd from- repidlyasyaperating aven hemdreatedainria
conposi ti.on may be carried out by various nethods. Typically, the backing
mat eri al conp@skeldtivelyr bigbuseppesatge.nt Fhe resin emulsion having

been formed into a film to a moderate extent also
suppresses evaporation of water to retain the water content
for a given period of time. Further, such a relatively
high heating temperature brings about a reduction in time
required for hydraulic setting. Owing to all these effects
in cooperation, the hydraulic reaction and drying complete
rapidly while preventing dry-out of the water-containing
cement even in a high temperature to thereby form tpe high
strength backing material layer comprising resin-containihg
hardened cement in a reduced time.

.Further, since the hardened backing material
composition layer contains therein a number of voids
resulting from steam generated on high temperature heating,
it is light as having a density of from 0.8 to 1.2 g/cm?,
excellent in cushioning effect, and gives a satisfactory
feel on walking thereon.

Furthermore, the carpet obtained by the process
of the present invention does not always need a back_base
material (underlay cloth) as is required for those widely
used today whose backing material is made of asphalt type
materials, polyvinyl chloride resin type or amorphous

polypropylene resin type. The carpet of the present

&

T
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9 a sheet, and the backing material conposition sheet and the coating
copposi tion-coated surface base material are laid on each other via the .
coating conposition layer (nmethod A). In another nethod, the backing

mat eri al conposition is coated on a back base material, and the coated back
base material and the coating conposition- coated surface base material are
| am nated (nmethod B). In a still another nethod, the coating conposition is
coated on a surface base nmaterial, and the backing mate- rial conposition
is directly coated or spread on the coating conposition |layer of the
surface base,materi,al to forma |lamnate (nmethod C). In nethod A a backing

mat eri al conﬁﬂéﬁeﬂt&ﬁ”i siRorti®y FABE L5h&eing BRy Rafki Resfet egerisl

Cxam P2, ek PO A BB A RO T 0,20 B S0RL N2,
on account of omission of the steps involved for a back
base material, and can easily be disposed of by combustion
with a low heat release value without giving off harmful
gas.

The present invention is now illustrated in
greater detail with reference to Test Examples, but it
should be understood that the present invention is not
deemed to be limited thereto. All the percents and parts
are by weight unless otherwise indicated.

IEST EXAMPLE 1
Surface Base Material:
A loop pile tufted carpet comprising, as a primary
base cloth, plain weave fabric of polypropylene flat
yarns through which polypropylene yarns are inter-
locked (basis weight: 1000 g/m?; width: 1.6 m) (here-
_inafter referred to PP tufted).

Back Base Material:

A polypropylene spun-bond nonwoven fabric ("Sintex
PS-106" produced by Mitsui Petrochemical Industries,
Ltd.; basis weight: 30 g/m?; width: 1.6 m) (hereinafter

referred to as PP spun-bond).

This Sheet Has Been Replaced |
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include a plate (e.g., an iron plate or a |like netal plate, a glass plate,
a ceramic plate, a synthetic resin plate or .a plywod |anm nate), a film ,

(€.9.,
sheet ,

to be coated on the substrate include parting oil or parting grease
applicable to nortar or concrete form

a synthetic resi-r-filn) or a sheet (a synthetic:iesin sheet,

a paper

a woven fabric, glass cloth or carbon fiber cloth). Release agents

ing. A synthetic resin filmor sheet

may be rendered rel easable by a surface treatnment with a silicone resin or

a fluorine resin.

surface treatnment with a S|I|cone resin or a fluorine resin or by

| am nating a

A wet thickness (before

A paper or woven sheet may be ren- dered rel easable by a

har deni ng and drylﬁg) of t he backln naterlal conposition which is coated
on the substrate AdIeous eawdsdosp ld & @sdiarg S rathod 180 dargshack

base material (ac Lygperg restimod "Bg;l%afgﬁﬂ‘%’oo *ﬁaﬁl‘?ﬂﬂ eri(gn resin
o

conposi tion sheet 29 ishis Ygeao ef er abl 0.8
to 4.0 mm |f theiggé:d'lgolf@])%ﬁ oenkentiss 3733 RS the resul ting
Common Portland cement 200 parts
Calcium carbonate ("KD-80" produced by 100 parts

Dowa Mining Co., Ltd.)

Shirasu balloons ("WINLITE SB-9011" 100 parts

produced by Ijichi Kasei Co., Ltd.)

Water _ 40 parts

The above components for a backing material

composition were mixed with a stirrer until no agglomerate

" was observed (about 15 minutes). The resulting slurry of

the backing material composition was coated on the back

side of the above surface base material with a knife coater

to a wet thickness of 2.5 mm and immediately thereafter the

above back base material was superposed thereon.

The

laminate was passed through a pair of nip rolls to lightly

apply pressure so that the backing material composition

might penetrate among fibers of the back base material.

The laminate was hardened and dried by applying

hot air at 120°C from the back base material side for

30 minutes, followed by cooling with cold air

for

10 minutes to obtain a carpet. The carpet was press-cut to

a size of 50 x 50 cm to prepare a tile carpet sample.

The

hardened backing material layer had a density of 0.68 g/cm’.

s
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has insufficient cushioning, does not fit the unevenness of the floor, and
gi ves "an unpl easant feel. on wal king thereon. If the thickness is too thick,
t he backing mate- rial -conposition requires a long tine: for hardeni ng and
drying to reduce productivity. 10 The coating conposition-coated surface
of the sur- face base material and the thus formed backing materi al
conposition-sheet or |ayer are brought into contact and press-bonded before
t he backing material conposition is hardened and dried and either before or
after the coating conmposition is dried, and then heated to harden and dry

t he backing material conposition. Were the surface base material and the
backing material conposi- tion sheetes¥ EXAMRLEArE | am nated while the

coating com position is wet, the coating conposition is also dried at the
sane tinme. TheuefasetBase ddteeriall & final car pet
A polyester-nylon tufted carpet using a polyester
nonwoven cloth as a primary base cloth (basis weight:
1000 g/m?) (hereinafter referred to PET/PET-nylon
tufted).
Back Base Material:
A polyeéter spun-bond nonwoven fabric ("Sintex R-24"

produced by Mitsui Petrochemical Industries, Ltd.;

basis weight: 69 g/m?) (hereinafter referred to as PET
spun-bond).

Backing Material Composition:

Aqueous emulsion of acrylonitrile- 100 parts
acrylic ester copolymer resin ("Acronal (on resin
80 DN" produced by Mitsubishi Yuka solid
Badische Co., Ltd.; resin solid content: basis)
50%; resin‘s Tg: <0°C)

White cement ' : 200 parts
WINLITE SB-9011 100 parts
Silica sand (No. 8) 100 parts
Iron oxide (black) ("2 DB" produced by 1 part

Nihon Bengara Kogyo Co., Ltd.)
Water 50 parts
A tile carpet sample was prepared in the same
manner as in Test Example 1 by using the above surface base
material, back base material, and backing material
composition. The hardened backing material layer had a

density of 0.68 g/cm®.
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product conprising the surface base material having firmy and |ntegrally
adheréd thereto a hardened sheet or |ayer of the backing materi al
cdnposition, i.e., a carpet backed with a backing material. The
press-bonding of the Iam nate of the backing material conposition sheet or

| ayer and the coating conposition-coated surface base material is
sufficiently carried out by lightly applying pressure through nip rolls.
The hardening and drying tenperature after press- bonding preferably ranges
from 130 to 155[err] where the coating conposition-coated surface base
material and the backing materi al conp05|t|on are |lam nated while the
coating conposition is wet, or ZESH GXMMBIES 3 TR r] where the
lamnating is after drying of the coat- conposition. |f the tenperature
i's too low, the hard- ehl%glﬁmfﬁﬁgﬁﬁgsﬁﬁﬁgﬁrﬁﬁfIEF@P%?%% ips the j gamgo
high, the resulti to suffer fromblisters between the

n r s a I
backi ng naterm%Pn%g sf#|¥ﬁ§ m%%ﬂ }hée§ﬂ?P%cg°Bd§%kh%ge?r§ rations

as shown in Table 1 below.

Each of the samples obtained in Test Examples 1
to 16 was tested according to the following methods. The

results obtained are shown in Table 2.

1) Softness:

The sample was bent through 180° along a mandrel
having a diameter of 50 mm with its surface base material
inside. Cracks, layer separation or any other disorders
were visually observed and rated as follows. The test was
conducted at 70°C or -5°C.

1l ... No disorder was oObserved at all.
2.... No visual disorder was obsexrved, but it took
some time for the bent portion to recover.
3 ... A bend mark (fold) was left.
4 ... The sample was folded and never recovered.
2) Fit to Floor:
| The sample was kept rolled for 2 hours, unrolled
by its own recovery, placed on 10 mm thick plywood, and
allowéd to stand there at 20°C for 2 houré. The surface of
the sample was lightly touched on with a finger tip, and
the lifting of the sample from the plywood was examined and
rated as follows.
—_— .
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In the above-nenti oned second enbodi nent, the content of the non-hydraulic
inorganic filler in the.backing material conposition preferably ranges from
160 to 460 parts by weight per 100 parts by wei ght of “the resin solid
content. Jf the proportion is too |ow, the carpet becones soft, assunes
stickiness, and has poor dinensional stability. If the proportion is too

hi gh, th carpet becones hard and has insufficient water resis- tance. 11
According to the process of the present invention, since the backing

mat eri al conposition is hardened and dried with a part of its agueous resin
enmul sion A or enul sion B having been penetrating anong fibers of a surface
base material, theke is dHténiseaple donpleatidly Gitted thel plywoedse, a

carpet in whi ch t he backi ng material and the surface base material adhere
firny and 2 ... The sample fitted the plywood almost complete-

ly.
3 ... Sllght lifting from the plywood and upward warp
.of the edges were observed.
4 ... The sample lifted from the plywood and sounded
when pushed down.
3) Shrinkage:

The sample was allowed to stand in air at 60°C.or
50°C and 90% RH for 7 days or immersed in water at 40°C or
20°C for 7 days, and the change of the condit%on was
examined and rated as follows.

1 ... No change at all.

2 ... Slightly became hard.

3 ... Became hard.

4 ... Deformed or became brittle.
4) Feel to the Touch:

The sample was placed on 10 mm thick plywood with
its back side.up. When the sample was pressed under a load
of 5 kg/cm? and then relieved, the compressive deformation
of the sample was examined and evaluated as follows.

H ..; No compressive deformation observed (hard)

S ... Compressive deformation observed (soft)
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erate extent also suppresses evaporation of water to retain the water
content for a given perlod of time. Further, such a relatively high heating
t enperature b“-B%,.-ﬁb Bt a reduction in tine required for hydraul i

setting. Ow ng these effects in cooperation, the hydraulic-sreaction
and drying comp g&,ﬁ i dPy whil e_preventing dry-out, of the =

wat er - cont ai ni n even in a high terrperature to thereby forrﬁthe hi gh
strengt h backi rgﬁmg.erl al layer conprising resin-con- taining hardgned
cement in a reduced T me. Further, since the hardened backi ng materi al

conpo- sition | gysm

@t gL ns thergl n a nuher Qf voids resulting fgrom steam
generated on hghﬁ rabure heating, it os lifght as havirg a defSity of
from0.8 to 1. Zc:[@'ﬂer,vexcel | ent in cushioning effect, and gives a
satisfactory %@l:d . 12 walklngthereon
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Furthernore, the carpet obtai ned by the process of the present invention
does not al ways need a back base material (underlay cloth) as is required
for those w del usgd t'oday whose backing material is made of asphalt type
mat eri al s, polyglagim,nlorlde resin type or anor- phous pol ypropyl ene resin
type. The carpe jé#aﬁ pRes- ent_.invepntion in the case of using no back
base materi al emﬂ%h:? ex®el l ent punchability, has increased productiv- ity
on account of %ﬁ of the steps involved for a back base material, and
can easily be dISpO of by conbustion with a | ow heat rel ease val ue

wi t hout gi v- |ng, rnbul gas. The present invention is nowillustrated
reﬁerence to TeSt Exampl es, but it should be
m

in greater detgq L
under stood t ha at S sent invention is not deemed to fe limted thereto.
- Al'l the percen parts are by wei ght unless otherw.ge indicated. TEST
EXAMPLE 1 Surf a};eg: Mﬁerlal A.Ioop._,,plle tﬁfted carpBt conprising, as a
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base c] oth, plain weave fabric of polypropylene flat yarns through which
pol'ypropyl éne yarns are inter- |ocked (basis weight: 1000 [err]; width: 1.6
m (herein- after referred to PP tufted). Back Base Material A

pol ypr opyl ene spun-bond nonwoven fabric ("Sin- tex PS-106" produced by

M tsui Petrochem cal Indus- tries, Ltd.; basis weight: 30 [err]; width: 1.6
m (herein- after referred to as PP spun bond) . Bac>|ng I\/aterlal

Conposi tion Aqueous enul sion of acrylic ester styre;me - 100 parts

copol ymer resin ("Acronal S-400" produced by (on r@sin M tsubishi Yuka
Badi sche Co. Ltd.; resin solid solid content: 57%g,resin's Tg: [err][err])
basis) Common Pontl and cenent Q200 parts Cal cium
carbonate ("KD agrf Rroduced by 190 'gar&ﬂs) Dov M ning Co., Ltd.)
Shirasu bal | oons ("W NLI TE SB—9011" pa€ls produced by ljich

Kasei Co., Ltd.) Water 40 parts
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13 The above conponents for a backing material com position were m xed
with a stirrer wuntil no-aggl onerate was observed (about 15 m nutes). The.
resulting slurry of thetbacking material conposition was coated on the back
side of the above surface base material with a knife coater to a wet

t hi ckness of 2.5 nmand i medi ately thereafter the above back base materi al
was superposed thereon. The | am nate was passed through a pair of nip rolls
to lightly apply pressure so that the backing mate- rial conposition m ght
penetrate anong fi bers of the back base material. The | am nate was hardened
and dried by applying hot air at 120[err]. fromthe back base material side
for 30 mnutes, [followed by cooling with cold air for 10 mn- utes to

obtain a carpetof The carpet was press- cut to a size of 50X50 cmto prepare
a tile carpet sfnpPe. “The" m o~ =
n
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har dened backing material |ayer had a density of 0.68 [err]. TEST EXAMPLE 2
Surface Base Material A:polyester-nylon tufted carpet -using a pol yester -
nénwoven cloth as a primary base cloth (basis weight: <1000 [err])
(hereinafter referred to PET/PET-nyl on tufted). Back Base Material A

pol yester spun-bond nonwoven fabric ("Sintex R-24" produced by Mtsu
Petrochem cal Industrics, Ltd.; basis weight: 69 [err]) (hereinafter
referred to as PET spun-bond). Backing Material Conposition
Aqueous. emul sion of acrylonitrile. ppgdORgxR@big 17 14 -continued

Surface Base Material:

A polyester tufted carpet comprising, as a primary

base cloth,_polyestér nonwoven fabric (basis weight:

1000 g/m?) (hereinafter referred to a PET/PET tufted).
Back Base Material:

PP spun-bond

Backing Material Composition:

Acronal S-400 100 parts
(on resin solid basis)

Common Portland cement 200 parts
Calcium carbonate ("XKD-80") 400 parts
Water : 80 parts

The above backing material composition was mixed
with a stirrer until no agglomerate was observed (about
15 minutes). The resulting slurry of the backing material
composition was coated on the back side of the above
surface base material with a knife coater to a wet thick-
ness of 2.5 mm and immediately thereafter the above back
base material was superposed thereon. The laminate was
lightly pressed through nip rolls and then put on a.parting
grease-coated iron plate heated at 130°C with the back base
material down and thus heated for 25 minutes to harden and
dry the backing material composition. Immediately there-

after, the laminate was allowed to stand at room tempera-

- 29 - _
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acrylic ester copolynmer resin ("Acronal (on resin 80 DN' produced by

M t subi shi- Yuka solid Badische Co., Ltd.: resin solid content:
bdsis) 50% resin's Tgi.jferr][err]) Wite cenent A

200 parts W NLITE SB-9011 100 parts Silica sand
(No. 8) 100 parts Iron oxide (black) ("2 DB" produced

by 1 part N hon Bengarn Kogyo Co.. Ltd.) Water

50 parts Atile carpet sanple was prepared in the same manner as in Test
Exanpl e 1 by using_the above surface base material, back base nmateria
backi ng mat erf3¥e % GRRIINGN. The IARAGHR) WAk IRTRFSARE i 3 Sige
density of 0£€ %gé] . TEST EXAMPLES 3 TO 16 A tile carpet sanple was

prepared in t

R robkatn acktleCamper SamBd®pt for making

and
a

alterations as shown in Table 1 be e sanpl es obtained in Test
Exanples 1 to ﬂﬁiﬁgﬁﬂijﬁ

Surface Base Material:

PET/PET-nylon tufted
Back Base Material:
PP spun-bond

Backing Material Composition:

Acronal 80DN 100 parts
' (on resin solid basis)

White cement 200 parts
Silica sand (No. 8) 400 parts
Iron oxide ("NB-500" produced by 1 part

Nihon Bengara Kogyo Co., Ltd.)
Water ' 80 parts
-A tile carpet sample was prepared in the same
manner as in Test Example 17, except for using the above
materials.
TEST EXAMPLES 19 TO 31
A tile darpet sample was prepared in the same
manner as in.Test"Example 17, except for making alterations
as shown in Table 3 below.
Each of the samples obtained in Test Examples 17
to 31 was tested in the same manner as in Test Example 1,
except for using a mandrel having a diameter of 20 mm in

the softness test and applying a load of 2 kg/cm? in the
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16 maé tested according to the foll ow ng nmethods. The results obtained are
shown'in Table 2. 1) Softness The sanple was bent through 180[err] al ong.a
mandrel having a diameter of 50 mrmwith its surface base mate- rial inside.
Cracks, layer separation or any-other disor- ders were visually observed
and rated as follows. The test was conducted at 70[err] or -5[err]. 1 No

di sorder was observed at all. 2 No visual disorder was observed, but it
took sonme tine for the bent portion to recover. 15 3 A bend. mark (fold)

was |eft. | e was folded and ne [Lecover Fit to Flo The

sanpl e was ke€$u?§n¥85tfor qﬁhﬁﬁf ?ﬂﬁ%ﬂ?iﬁF%@thggoﬁﬁ r Eﬂ&&f@'g Igéﬁd on

10 mm thi ck pff&Qquagngiso tested as follows. The results obtained are
shown 'in Table 4. |

Anti-Blocking to Floor:

The carpet sample was laid on the floor and
pressed under a load of 20 kg/(50 cm x 50 cm) at 60°C for
7 days. The temperature was returned to room temperature,
the pressure was released, and the saméle was peeled off
the floor. The condition of the floor beneath the sample
was examined and evaluated as follows.

l ... No pasty substance remained on the floor at
all. " -

"2 ... Substantially no pasty substance remained on
the floor.

3 ... No appreciable pasty substénce remained on the
floor, but the floor was sticky.

4 ... A pasty substance remained on the floor.
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The surface of the sanple was

2 hours.

for

allowed to stand there at 20 C
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at -5ferr]. 2 3 2 1 1 4 [err] 3 Fit to

Fl oor* - 2 .8 1 1 1 4 wlerr] 4
Shrinkage: in air, 60[err]. 90% 1 2 1 "1 3 4
3 RH X7 days in air. 50 [err], 1 1 .1 2 3
2 90% RH X 7 days in water. ' 2 K 2 1 4 4
[err] Aef0[err] x_7 days,in_water. n o 1 2 1 1
2 3 N lerr] '3 20 Ter'r"] ;f( 'f(’jays Feel t § t he Touch SH S-H
S S H [err] H Note: Blister® occurred .in the backing
material |ayer and the base materials [err] seri ng thermal shrinkage. No
eval uation S made. 19 TEST EXAMPLE 17
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Surface Base Material A polyester tufted carpet conprising, as a primary
base* cl oth, polyester nonwoven fabric (basis weight: 1000 [err] .
(thereinafter referred“to a PET/PET tufted). Back Base Mterial PP spun-bond

Backi ng Material Conposition Acronal S-400 100 parts
(on resin solid basis) Common Portland cenent 200 parts
Cal ci um car bonate ("KD. 80") 400 parts Water

80 parts The above backing material conposition was mxed with a stirrer
until no aggl onerate was observed (about 15 mnutes). The resulting slurry
of the backing material conposition was coated on the back side of the
above surfafe has® nwterial™wi th a'knNf e ®oatter to a wet thick- ness of 2.5
nm and i medi ately thereafter the above back base material was superposed
thereon. The lam - nate was lightly pressed through nip rolls and then put
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on a parting grease-coated iron plate heated at 130[err] wth the back base
mat eri al down and thus heated for 25 mnutes to harden_and dry the backing
mat eri al conpo- 20 st-tion. Inmediately thereafter, the |am nate was al -

|l owed to stand at roomtenperature for cooling. The Ianlnate was press-cut
to a size of 50 X 50 cmto obtain a tile carpet sanple. TEST EXAVPLE 18
Surface Base Material PET/PET-nylon tufted Back Base Material PP spun-bond
Backi ng Material Conposition Acronal 80DN 100 parts

(on resin solid basis) Wite cenent 200 parts
IEST EXAMPLE 32

A coating composition having the following
formulation was continuously coated on a PET/PET-.nylon

tufted surface base material to a dry spread of 350 g/m?.

Coating Composition for Surface Base Material:

Agqueous emulsion of acrylic ester- 100 parts
styrene copolymer ("Acronal Y¥YJ-2716D" (on resin
produced by Mitsubishi Yuka Badische solid
Co., Ltd.; solid content: 48%; basis)
resin’s Tg: 24°C) '

Calcium carbonate ("KD-1200" produced 100 parts
by Dowa Mining Co., Ltd.)

Antifoamer ("San-Nopco 8034" produced 0.4 part
by San-Nopco Chemical Co.)

10% Sodium trlpolyphosphate agueous 10-parts
solution .

Water | 100 parts
Thickener ("Latekoll D" produced . adequate amount
by Mitsubishi Yuka Badlsche to adjust to
Co., Ltd.) ' 4000 cps

Separately, a backing material composition having
the following formulation was mixed with a stirrer until no
agglomerates was observed (for about 15 minutes) and
continuously coated on a 500 um thick polyester f£ilm having
been treated with a release agent with a knife coater to a
wet thickness of 2.0 mm for form a backing material
composition sheet. Immediately thereafter, the above-
prepared coating composition-coated and undried surface
base material (PET/PET-nylon tufted) which was continuously
fed was superposed on the backing material composition
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Silica sand (No. 8) 400 parts Iron oxide ("NB-500" produced
by - | .part +Ni hon Bengara Kogyo Co., Ltd.) Water _ )
80 parts A tile carpet:sanple was prepared in the same manner as in Test
Exanpl e 17, except for using the above mate- rials. TEST EXAMPLES 19 TO 31
A tile carpet sanple was prepared in the sane manner as in Test Exanple 17,
except for nmaking alterations as shown in Table 3 bel ow. Each of the
sanpl es obtained in Test Exanples 17 to 31 was tested in the sane manner as

the sof t neos TREFE AL 1RPAETRaR L0 ShIAPoPRERRE Dogsh naterial | |
For e o £AEERYL W Obp b hABMPE il g PRt hE° ASE S0 S
together by means of rolls. The polyester film side was
brought into contact with an iron plate heated to a surface
temperature of 140°C and heated for 15 minutes to harden
and dry the backing material composition and, at the same

time, to dry the coating composition of the surface base

material.

Backing Material Composition:
Aqueous emulsion of butyl acrylate- 100 parts
styrene copolymer (solid content: 50%; (on solid
resin’s Tg: -30°C) (hereinafter resin
referred to as emulsion (1)) basis)
Common Portland cement 200 parts
Calcium carbonate ("KD-80") 250 parts
Water | 80 parts

IEST EXAMPLE 33

A carpet was prepared in the same manner as in
Test Example 32, except for replacing the polyester film as
a substrate with PET spun-bond (basis weight: 60 g/m?) as a
back base material on which the backing material
composition was coated and replacing emulsion (1) with an
aqueous emulsion of a butyl acrylate-styrene copolymer
(solid content: 50%; resin’s Tg: -45°C) (hereinafter

referred to as emulsion (2)).

- 38 - This Sheet Has Been Replaced
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21 [earr] [err] 22 [err] 23 Anti-Blocking to Floor The carpet sanple
was haid on the floor and pressed under a |oad of 20 kg/ (50 cm X 50 cm at
60[err] for days. The.tenperature was returned to room'tenperature, the
pressure was rel eased, and the sanple was peeled off the floor. The
condition of the floor beneath the sanple was exam ned and eval uated as
fol | ows.
TEST EXAMPLE 34
A 500 um thick polyester film having been treated
with a release agent and a coating composition-doated and
undried PET/PETopylon tufted carpet as prepared in the same
-manner as in Example 32 were continuously fed between a
press table and a rotating roll set above the table at a
given gap while feeding the same backing material
composition as used in Example 32 between the polyester
film and the PET/PET.nylon tufted carpet. The gap between
the table and the roll was adjusted so that the backing
material composition formed a sheet having a wet thickness
of 2 mm and, at the same time, the backing material
composition layer and the undried PET/PET.nylon tufted
carpet were press-bonded to form an integral laminate. The
laminate was taken off and then heated from its poiyester
film side at 140°C for 15 minutes in the same manner as in
Test Example 32 to thereby harden and dry the 'backing
material composition sheet to obtain a carpet backed with.
the backing material.
IEST EXAMPLES 35 TO 53
A carpet was prepared in the same manner as in
Test Example 32, 33 or 34, except for making alterations as
shown in Table 5 below. In Test Example 36, the coating
composition for a surface base material contained no
filler. 1In other Test Examples, the kind and the amount of

.
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1 No.pasty substance renmmined on the floor at all. 2 Substantially no pasty
subst ance renmai ned on the floor. 3 No appreciabl e pasty substance remai ned
on the floor, but the ¥ oor was sticky. 4 A pasty substance renmined on the

floor. TABLE 4 Test Results 17 18 19 20 21 22 23

24 Softness at 70" C. 1 1 1 1 2 2 1 1 at -5 C

2 1 2 1 3 3 .2 1 Fit to t he Fl oor 1 1 2 1
3 1 Shrinkage: in air, 60 C, 1 1 1 2 2

t 2 90(@@05‘&@? b | el ll Clap apep. Sho slpe aesinyTesy 1'

3

1

2

2 % wat er, 20" C. x 7 days 2 2
1 ZF%IH) @%m S S SH S SH S S S

A

nti-Blocking to Fl 0Ol gaon o% thé carpets cbtaired in Test Exhmples 32
to 53 was press-cut to a size of 50 x 50 cm and tested in
terms of softness, fit to the floor, and feel to the touch
in accordance with the same methods as in Test Example 17
and also in terms of shrinkage resistance, anti-blocking to
the floor, and pull strength of pile in accordance with the
following test methods. The results obtained are shown in
Table 6 below.

1) Shrinkage:

The sample was allowed.to stand in air at 50°C
and 100% RH for 7 days ar 14 days or immersed in water at
20°C for 1 day or 3 days, and the chaﬂge of the condition

was examined and rated as follows.

1... No change at all.
2 ... Slight changes (swelling, etc.) were observed.

3 ... The sample underwent swelling or warp but
recovered on drying. .

4 ... Considerable sweliing or warp was observed.

2) _Anti-Blocking to Floor:

Anti-blocking Properties were evaluated in the

- Same manner as in Test Example 17, except that a load of

15 kg/(50 cm x 50 cm) was applied at 50°C for 5 days.

EEE——
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Test Results 25 26 27 28 29 30 31 Softness at 70

C . 2 3 ~ 1 3 1 4 at-5[err] .3 4 1
4 1 4 Fit to the Floor 3 4 14 1 4
Shrinkage: in air. 60[err].. 90% 1 ' - 2 3 2 3 RH
X 7 days in air, 50[err] 90% 1 - 4 2 2 2 RHx 7
days in water, 40[err] x7days 2 - 3 4 3 4 in water,
20[err]. X 7 days 1 2 3 2 2 Feel to the Touch

H [err] H3) pa11 sH #g& H !g ocking to Fl oor 2 [err] 1
4 1 4 note: . 5 _ oY @sters occurred in the backing
material |ayer. No eval uphmnsse@@nagﬁeof plié (kg/pile) was measured in

accordance with JIS L-1021-1979.

‘ 
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4000 ¢ps Separately,
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TABLE 5 (Cont’d.)

Backing Material Composition

Resin
Emulsion

Surface Base Material

Resin
Emulsion

Non-
hydraulic

State

‘Surface.

Wet

Test
Example

after
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g4l thé

ThlS Sheet Has

O

(for about 15 nlnutes) and continuously coated on a 500 [err]
R0 keen treated with a release agent with atgnlfe coat®r
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i on havi ng the fol |l ow ng.
gl onerat es was observed ﬁ

Ltd.)

t hi ck

220 nmfor fornrh backfng nmaterial® conposution shee?.

o

M
%-‘: &
E

o 4 o]
m‘u "'!
sH5 B
=g b
@ 3
e
Y
proE
19
AAxlo,y ™
mv
n Qa
~
- W0~
-] y3)
a S Q%
ga. 34”
P | .
0o Eg%
g8 2 N
@ 2 B2
P mSp
= B
&
CuE =
o o
3
3 o
S ]
245 35o
~l4q o
o vgwn
ELR R
gM>~ 0w
H 0
R
SET
o FI
qaoo o
0 Ul~—
&

(Resin’s

No.

emulsion
(1)
(-30°C)
(100)

ded together
ntactﬁmnth an

sahe ti

200

(100)

|
HEC

(250)

39

ron

" 200

(100)

40

LurHace base+materi a
means of

‘.;ﬁ'g

(250)

rolls.

120

41

- 43 -

(100)
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The pol
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2.0

" 400

" (100)

43

(600)

face

t he above-prepared coating conposition-coated
e naterlal ( PET/ PET-nyl on tufted) which was continuous]y
ﬁon the backig material conposition sheet wi@h the &
facing to the backlngrnaterlal
ester filmside
Zenperature

%«:th%%glk“g)g&af t he

terial

. dried

" Acronal
YJ-3042D
(3°C)

200 silica sand
(No. 8)
(400)
+
iron oxide
(1)

emulsion
(2)
(-45°C)
(100)
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rial. 25 Aqueous emul sion or butyl acrylate. 100 parts styrene
copolyner {solid content: 50% (on solid resin's 7g9:,..30[err]) .

(hereinafter resin teferred to as enul sion (1)) - basi s} Cowwon
Portl and cenent 200 parts Cal ci um car bonate ("KD. 80"
250 parts Vﬂ&eg' 80 parts TEST EXAMPRE 33 A

replacing th §*31er filmas a substrate with PET spun-bond (b

wei ght: 60 [ s a back base material on which the backing natgrla
conposi tion Uedg‘;\nd repkci ng emul sion (1) w th an aqueous grrul si on
of a butyl a&tgl estyrene copol ymer (solid content: 50% resin's Tg: -45
C) '

car pet was pﬁbgﬁﬁ ”lnﬂihe sanﬁ*nanﬁér as in® Test Exdnple®32, exce t for
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‘(hereinafter referred to as enulsion (2)). TEST EXAMPLE 34 A 500 [err]
thick polyester filmhaving been treated with a rel ease agent and a coat.i ng
corrp05|t|on coat ed and -undri ed PET/ PET-nyl on tuftEd ¢af pet as prepared in
the same manner as in Exanple 32 were continuously ¢l between a press
table and a netHE g rell set above the table at glqenngap whi |l e feeding
the same baclf ’Eeri'"al conpdsi tionTas used in | €232 bet ween t he

pol yester fil the PET/ PET-nylon tufted car- et . THB gap between the
tabl e and th$ was adj usted so that the backi Eg fhterial conposition
fornmed a sheed Th og 8wet t hi,ckness.of 2 mm andgd atdthe sanme tinme, the
backi ng mat efq aIU posi tion |ayer and the undri e84 PI&/ IET nylon tufted
carpet were press-bonded to forman integral |am matey The | am nate was
taken of f an®the heag_,e,ﬂ fromdﬂs polatester filfh siile gt 140[err]. for 15
mnutes in th:eu-asg mas |un§1'csst l e 32 40 thergby harden and dry
t he backi ng r*fhf’e'g"’l C&ES’ SI shé’eg"fo obt ai H a%ar%et backed with the
backi ng na
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matertal . TEST EXAMPLES 35 TO 53 A carpet was prepared in the sane manner

: except for making alterations as 26 -
shown in Table 5 bel ow. "I n Test Exanple 36, the coat- ing cowposition for a
surface base npterial contained no filler. In othes Test Exaaples, the kind
and the anoun§| oknthe finller im tdve conposi & omwege trhe sanﬁ as in Test
Exanpl e 32. Eath of the carpets obtained in Test ERanM es 32°t o0 53 was

as in Test' Exanple 32, .33 or 34,

press-cut to a
floor, and fee
Exanmpl e 17 and
the floor, and pull strength of
met hods. The érsults obt ai ned
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Anti-blocking to Floor

Appearance (Blister)

good good good good good good good good good

un

<t

3.0 4.5 . 25.0

4.1

3.3 25.0

4.6

Pull Strength of pile (kg/pile)

size of 50X50 cmand tested in terng of softn@ss, fit to the
tp the fouch ip agcordance witmthe s&he
also in ternms of shrinkage resistanoe,‘hnti-hﬂock- ing to
pile in accordance with th

nmet’hods as in Test

e foll owi ng test

R
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are shown in Table 6 bel ow. Shrinkage The sanple was allowed to stand in
_ i mer.sed in water at
20[err]. for 1 day.or*3 days, and the change of the condi- tion was

air at 50C. and 100% RH f or

7 days or

exanm ned and rated as foll ows.

(swelling, e
recov- ered

manner as in
was applied

pile (kg/pil

TABLE 6 (Cont’d.)

wy

44 45 46 47 48 49 50

43
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Anti-Blocking to Floorx

good good good

o
S
7y

except that a load @&
50 ¢ f6F 5 days. 8) Pul I sFenfth

dance with

good good good good good

*

Appearance (Blister)

rf¢ was observed. 2)
Anti-Bl ocking to Floor Anti-blocking properties were evaluated in the sane
¥ kg/ (50 cm X 50 cn)
f &ile Pull st
S L-1021-1979.

&~

™M

4.3

2.3 L]

4.1

Pull Strength of Pile (kg/pile)

*

yver and

Since considerable blisters occurred between the backing material la

the surface base material, no evaluation was made.

Note:

rengt h of
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27 [err]

.

[err] | 28 [err] [err] 29 [err] [err] 30

TEST EXAMPLE 54
Surface Base Material:
PET/PET . tufted was coated with a coating
composition having the following formulation to a dry
spread of 350 g/m?, and dried.

. Coating Composition for Surface Base Material:

Acronal YJ-2716D 100 parts
(on resin solid basis)

Calcium carbonate ("KD-1200") 100 parts
Antifoamer ("San-Nopco 8034") 0.4 part

10% Sodium tripolyphosphate agueous solutionl(0 parts

Water 100 parts
Thickener ("Latekoll D") adequate amount
' to adjust to

4000 cps

Backing Material Composition:

Emulsion (1) 100 parts
_ (on resin solid basis)

Common Portland cement 100 parts
Calcium carbonate ("KD-80") 250.parts
Water 80 parts

The above backing material compoéition was mixed
with a stirrer until no agglomerates was observed (for
about 15 minutes), and the resulting slurry of the backing
material composition was coated on a Teflon sheet with a
knife coater to a wet thickness of 2;0 mm to form a sheet.

Immediately thereafter, the above-prepared coating

:___’/
eet Has Been Replaced
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[err] -[err] 31 TEST EXAMPLE 54 Surface Base Material PET/PET tufted was
coated with a coating eonposi- tion having the following fornulation to.a
dry spread of 350 [err} and dried. Coating Conposition‘for Surface Base

Material Acronal YJ-2716D 100 parts (on resin
solid basi's) Calcium carbonate ("KD.1200") ' 100 parts
Anti f oanmer (" San-Nopco 8034") 0.4 part 10% Sodi um

tri pol yphosphat e aqueous 10 parts solution Water

100 parts Thic%ﬁ%%%rit(i"olnqtc%lé%leld D'slx)zrface base mate@gggu%aes a%f)@:poséd
thereon with the coated side down and lightly pressed
through nip rolls for laminating. The resulting laminate
was placed on an iron plate heated to a surface temperature
of 100°C with the Teflon sheet side in contact with the
iron plate and heated at that temperature for 25 minutes to
thereby harden and dry the backing material composition,
followed by allowing to cool to room temperature.

The pull strength of pile of the resulting carpet
was 3.0 kg/pile.

TEST EXAMPLE 55

A coating composition-coated surface base maﬁerial
was prepared in the saﬁe.manner as in Test Example 54,
except for replacing PET/PET tufted with PET/PET-nylon
tufted as a surface base material and replacing Acronal YJ-
2716D with Acronal YJ-3042D.

Backing Material Composition:

Emulsion (2) : 100 parts
(on resin solid basis)

White cement ' . 200 parts
Silica sand No. 8 400 parts
Iron oxide ("NB-500") 1 part
Water ' 80 parts

A tufted carpet was prepared in the same manner as in

Test Example 54, except for using the above prepared

-
et Has Been Re‘laced _

i
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to adjrust to 4900 cps Backing Material Conposition Enulsion (1)

100 parts Yon resin solid basis) Common Portland cement

100 parts Cal ci um carBonate ("KD-80") 250 parts Water

80 parts The above backing material conposition was m xed with a stirrer
until no aggl onerates was observed (for about 15 mnutes), and the
resulting slurry of the back- ing material conposition was coated on a
Tefl on sheet with a knife coater to a wet thickness of 2.0 nmto forma

composi 11 on. R ene FriRes PhienniedP Rl sRERREE, B HoPrEi a3 A4 1A%
coated side dgyn, %éﬁﬁﬁa ﬁ%ﬁe%&@] JH p rolls for lam nating. The

resul ting | amnate was on anr plate heated to a surface

tenperature of 100 C W|th theT'ggfIJ FaMHs Fedeng ggontact with the iron
pl ate and heated at that -

A carpet was prepared in the same manner as in Test
Example 54, except for making alterations as shown in Table
7 below. In Test Examples 56 and 68, the coating composi-
tion for a surface base material conﬁained no filler. 1In
those unmarked, the kind and the amount of the filler in
the composition were the same as in Test Example 54.

IEST EXAMPLE 639

A carpet was prepared in the same manner as in Test

Example 54, except for replacing the Teflon sheet -with a

.1 mm thick stainless stéel plate as a substrate on which
the backing material composition was to be coated. The
backing material composition sheet underwent slight damage
due to adhesion to the stainless steel plate substrate, but
the resulting carpet exhibited the same performance as that
of the carpet of Test Example 54.

IEST EXAMPLE 70

A carpet was prepared in the same manner as in Test
Example 54, except that no resin emulsion was coated on the
surface base material. The pull strength of pile was
1.5 kg/pile.

Each of the carpets obtained in Test Examples 54 to 70

was press-cut to a size-of 50 x 50 cm and tested in the

[

E e
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tenperature for 25 mnutes to thereby harden and dry the backing materi al
conposi tion, fdllowed by allowing to cool to roomtenperature. 32 The.
pull strength of pile:sf the resulting carpet was 3.0°kg/pile. TEST EXAMPLE
55 A coating conposition-coated surface base materi.al was prepared in the
same manner as in Test Exanple 54. except for replacing PET/PET tufted with
PET/ PET- nylon tufted as a surface base material and repl aci ng Acronal
YJ-2716D with Acronal YJ-3042D. Backing Material Conposition Emulsion (2)

100 pans (on resin solid basis V%lte cenent rts
Sili (F:)a sal(’ld \fRMe manner as J_n) r@. 32. The results obta.l.né)cf1

are shown in Table 8 below.

_—
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| ron oxi de ("NB-500") o part Vﬂte

80, parts A tuftied carpet was prepﬂkeﬂaxﬂﬁ nanner as in Test Exanple
54, except for. using t'he above pre onposi ti on-coated surface
base material and the above backin osition. TEST EXAMPLES 56
TO 68 A carpet wgs FI gpared in the ane nanner as in Test Exanple 54, 9
except for’ naklng ations as shown in Table 7 below In Test Exanples
56 and 68, the co owp03|t|on for a surface hase matesi al contaid%d no
filler. In thoseHum b d,~the kind and the amount of the filler in thg

- conposition mer‘%gl 3 me as in Test Exanple 54. TEST EXAMPLE 69 A caépet

“was pr.epared in the S manner as in Test Exanple 54, except for replacing
the Teflon sheet withya~1 mmthick stainless steel pl at e %a a substrate on

whi ch the backin 5 ﬁalmcorrpo& tion was to be @ated. e backing
mat eri al conposi fi-ooEffEet underwent slight
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but the

pl ate sub- strate,

damage due to adhesion to the stainless steel
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in air, 50[err], 1 2 1 1 1 1 100% RH x 14
days in wdter,*20[err] =~ X 1 day 1 1 1 2 "1 1 1 lin.
water. 20[err] X 3 days 1 2 1 2 1 11 1 Feel to the
Touch S S SHS S SHS HAnti-Blocking to Floor
2 3 2 3 2 1 2 2 Pull Strength of pile (gg/pile) 3.0 2.3
3.3 2.82.13;02.9 3.1 Test Results _ - b 62 63 64 65 66
67 68 70 Stnessecat e¥0[errH. e~ e~ - W [@rr]g; /<] 1 3 1 3 1
1 -5[err]. [err] . 1 4 1 3 2 Fitto Floor
Clerr] 4 1 4 1 4 1 1 Shrinkage: in air, 50perr],
* 2 2 2 2 1 1 100% RH X 7 days in air® 50[err].
4 3 2 2 1 100% RH X 14 dayiin wat er & 2 err] x 1 day
[err] - 3¢ 3+ & 2 7 17 n Vat 8, %o[err v X& days x4
4 3 4 3 2 Feel to the Touch [err] H S H H H
S S Anti-Blocking to Floor [err] 1 4 1 4 1 4 2 :
. o o
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Pull Strength of Pile (kg/pile) [err] 3.2 2.7 3.33.12.83.0 1.5
Not e: Si nce considerabl.e blisters occurred between the backing nateri al

| ayer and the surface-<base material, no eval uation was made. Wile the

i nvention has been described in detall and with reference to specific
exanples thereof, it will be apparent to one skilled in the art that
various changgs and nodifications can be nade thepgin w thout depart- ing
fromthe spiﬁﬂt]andoSCOpe t hereofs e~ 3& Wvat @~s ciainmed is: 1. A process
for producingla carpet conprising the steps of: af'coating a a carpeting
surface base material wth a coating conposition conprising an agueous
emul - sion of a resin having a glass transition point of from- 10[err] to

This Sheet Has Been

I

: o
30ferr]; O o - - - N N ¢ 0 . H
(¥ a2 4]
>
(0]
~
-t
N ot 2 g
o M oo = N m @ < m ~ I
[}
5
W - o
]
g
a8
2 < o r? 0 ®n
w Mmoo = N ™M ™ o 2=
s 2
[ =i =)
(e}
) 0 -
~ .
O # q o o~ N O M S . Lo -
4 et o~ o3
p Q
9 g b
[ &) o a
H o
™~
D QY o < < Foor ot m - 3 e
£ ™ g .
= 0~
ﬁ o
B . M
~ Q0
o o * x x x x * * ¥ k% PP
n o
- E
HG)
0 'qm
0 ™ Q0
Dy 1] - 0
o T - Q
o @ o O
< ~ q 0
r~ - '~ o
A o™
XX 8 > 7
w
5 5 8 3 & e e
~ *® ¥ ~ ™M o o 0,2
=) o © o ™ 0P
ol o o X X - 0
o} - - A g
e SIS g)f:” ﬁ 0 Pl
K ) ° ° L UV o o =] 2 O nd
()] o wn o o N N O
0 o~ ! (=2 - ] & o o
&4 “ N n ~ ~ a ¥ *®
+ 0 = H Q o~f o)
[0} Q o ~ ~ Q 0] = 4 = .
-t (0] 51 “ Ee + + (8] [} Q
@ “ 2% 3 ¥ % o2 8 &
o o X £ A 0 Zoe T T
= P =4 [ = = (=1 I
4 o ol i ol oo =t el !
R 3 £ 2
(%5} - £y é ™

- 56 -



b) subsequently | am nating a backing material conpo- sition conprising 100
parts by mkighr; on a resin solid basis, of an aqueous emul sion of a resin
having a glass transition point of not higher than 5[err], from 120 to 400
parts by weight of a hydraulic -inorganic cenent, and up to 600 parts by
wei ght of a non-hydraulic inorganic filler on said carpeting surface base
mat eri al which has been previously coated with said coating conposition,;
and c) heating the lam nate to harden and dry the backing nmateri al
conposition. 2. A proc s.clai,med in _clai j id resin of.the
aqueous emul sion in sa?"z&l}%cl??‘ﬁg lﬁ‘é’teélrtllﬁ% (;%c?n@} %ﬁc?\é?ﬁe?rgﬁ%}:éé Jd? ai%tall
transition pa forf T S QL%{ A p. as; £l ai [ n
claim1l, V\he%erﬁl @a‘]’% I(hgy?-e]%r au H‘:’ %ﬁgkgg%%c%%ﬁgﬁési %Hgglééfba‘lé iv?#gffna éeri al

com positi Orh%@aﬂé&@% Cc)JfrIét 3R 137RUNG nOLnbr o aéovgiofo@éréﬁa&}g/eg"ﬁ@‘t

per 100 parts wel ght he aqueous resin emulsion on a resin soll
basi s. modifications can be made therein without departing from

the spirit and scope thereof.
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4. A process as clainmed-in-claiml1, wherein said coat- ing conposition
contains from 100 to 400 parts by wei ght of a non-hydraulic inorganic

filler p m“umtel ght of the resin, solid content. 5. A process as
cl ai nred e““lmmlm n said back- ing material conposition is

| ani nat ed on ¢t hé cbati ng conposition-coated side of said carpeting surface
base material before said coating conposition coated on said carpeting
surface base naterial is dried 6. A process as clained in claim5, wherein

a carpet- ing?ﬁﬁpﬁ \| is used, said backing material conposition
I's coated on e coatlng conp i tion- coated side of said carpeting surface

D e et o by o o ALEREES e 25, AN oing ShCckicl s o = |
i s hardened anghiHdt8hg a 3%acking material composition comprising
100 parts by weight, on a resin solid basis, of an agqueous
emulsion of a resin having a glass transition point of not
higher than 5°C, from 120 to 400 parts by weight of
hydraulic inorganic cement, and up to 600 parts by weight
of a non-hydraulic inorganic filler on a-carpeting surface
base material and heating the laminate to harden and dry
the backing material composition.

'2. A process as claimed in Claim 1, wherein said
heating is at a temperature of from 65 to 155°C. -

3. A process és claimed in Claim 1, wherein said
resin of the aqueous emulsion in said backing material
composition has a glaés trénsition point of from —SO° to
o°c.

4. A process as claimed in Claim 1, wherein said
hydraulic inorganic cement in said backing material
composition is present in an amount of from 160 to
300 parts by weight'pér 100 parts by weight of the aqueous
resin emulsion on a resin solid basis.

5. A process as claimed in Claim 1, wherein said
non-hydraulic inorganic filler in said backing material

composition is present in an amount of up to 460 parts by

\\ ._‘
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7 A process as clained in claim®6, wherein said non- hydraulic inorganic
ller in said backing material com position is present in an anount of .

fron116ﬁ“ aﬂw n wei ght per 100 parts by wei ght of the aqueous
resin e Il“l mnmrua nn solid basis. 8. A process as clainmed in claimb5,
wherein gai 8 back® isng*material conposition is coated on said carpeting

surface base material and/or on a substrate, and both the surface base
material and substrate are |ami nated by press-bonding before said backing

t I .t is_h d and .dried A I d
one cl i m of | SRAONE 4b5 ROGTER-ER AL Fesahie neh | TS s meatecperarur o

of fron1130[er 5 eLr L c s clained in claiml1, wherein
sai d backing nma h%é%ﬁg# g&npo%ﬁ%?%nng a%?%é éd on the coat - ing

conposi tion-coated sideg of Sahd,CaLpehsng1pHs lf@%:emlpaégamt qr a,},hffz{.égﬁ gaid

coating conposition coated on t e carpeting s ace base mat'eri I's dried.
11. A process cagpekdngeBatR 53§%'ﬁé%hrﬂﬁ¥”ﬁ§ Msed, dsaid backing material

composition is coated on said carpeting surface base
material and/or back base xmaterial, and both the base
materials are laminated by press-bonding before said
backing material composition is hardened and dried.

7. A process as claimed in Claim 6, wherein said
non-hydraulic inorganic filler in said backing material
composition is present in an amount of from 250 to
460 parts by weight per 100 parts by weight of the -aqueous
resin emulsion on a resin solid basis.

8. A process as claimed in Claim 6, wherein said
backing material composition furthe; comprises from 20 to
200 parts by weight of expanded particles per 100 parts by
weight of the aqueous resin emulsion on a resin solid
basis. |

9. A process as claimed in Claim 8, wherein said

.non-hydraulic inorganic filler in said backing material
composition is présent in an amount of up to 300 parts by
weight per 100 parts by weight of the aqueous resin

emulsion on a resin solid basis.
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backi ng material conposition is coated on the coating conposition-coated
si de_of sal-d—earpeting surface base material and/or on.a substrate, and .
both the surfaci W terial and substrate are | am nated by press-bond-

ing be Uﬁ“wﬂ material conposition is hard- ened and dried. 12. A
proces ny one claimof clains 10 or 11, wherein said

heating is at a terrperature of from90[err] to 125[err].

10. A process as claimed in anyone claim of
Claims 6 to 9, wherein said heating is at a temperature of
froﬁ 95 to 155°C.

11. .Anp:ocess as claimed in Claim 1, wherein said
carpeting surface base material is previbusly coated, on
the side to be coated with said backing material composi-
tion, with a coating composition comprising an -aqueous
emulsion of a resin having a glass transition point of from
-10° to 30°C.

12. A process as claimed in.Claim 11, wherein
said coating composition contains from 100 to 400 parts by
weight of a non-hydraulic inorganic filler per 100 parts by
weight of the resin solid content.

13. A process as claimed in Claim 11, wherein
said backing material composition is laminated on the
coating composition-coated side of said carpeting surface
base material before said coating composition coated on
said carpeting surface base material is dried.

14. A process as claimed in Claim 13, wherein a
carpeting back base material is used, said backing material
composition is coated on the coating composition-coated
side of said carpeting surface base material and/or on the
back base material, and both the base materials are
laminated by press-bonding before said backing material

composition is hardened and dried.
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-15. A process as claimed in Claim 14, wherein
said non-hydraulic inorganic filler in said backing
material cémpoéition is present in an amount of from 160 to
460 parts by weight per 100 parts by weight of'the_aqueous
resin emulsion on a resin solid basis.

16. A process as claimed in Claim 13, wherein
said backing material composition is coated on said
carpeting surface base material and/or on a substrate, and
both the surface base materiai and substrate are laminated
by press-bonding before said backing material composition
is hardened and dried.

17. A process as claimed in Claim 16, wherein
said non-hydraulic inérqanic filler in said backing
material composition is present in an amount of from 160 to
450 parts by weight per 100 parts by weight of the aqueous
resin emulsion on a resin solid basis.

18. A process as claimed in anyone claim of
Claims 11 to 17, wherein said heating is'at a temperature
of from 130 to 155°C.

19. A process as claimed in Claim 11, wherein
said backing material composition is laminated on the
coating composition-coated side of said carpeting surface
base material after said coating composition coated on the

carpeting surface base material is dried.
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20. A process as claimed in Claim 19, wherein
said backing material composition is coated on the coating
composition-coated side of said carpeting surface base
material and/or on a substrate, and both the surface base
material and substrate are laminated by press-bonding
before said backing material composition is hardened and
dried. |

2l. A process as claimed in Claim 20, wherein
said non-hydraulic inorganic filler in said backing
material composition is present in an amount of from 160 to
460 parts by wéight per 100 parts by weight of the aqueous
resin emulsion on a resin solid basis. -
22. A process as claimed in anyone claim of

Claims 11, 12, 19 to 21, wherein said heating is at a

temperature of from 90 to 125°C.
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