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may be granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement:—
This invention mehnqbeto flexible poly-
urethane foams which can be thermally bonded

to substrates and more pamcularly to poly-

i potyetier potyels, T
ates pol

It is known in the art that the urethane link-
ages of polyurethane foams are formed by the
exothermic reaction of a polyfunctional iso-
cyanate and a polyfunctional active hydrogen-
containing compound in the presence of a
catalyst and a blowing agent. Inaooomd:ame
with the “one-shot process’ which is the most
direct reac-
tion is effected between the polyisocyanate, and
the active hydrogen-containing compound or
compounds and is regulated by the catalyst
system and surfactant.

It is also well known that suitable active
hydrogen-containing compounds inchxde poly-
ether polyols and polyester polyols. However,
it is equally well known that while flexible

foams formulated from polyester
polyols have excellent flame lamination proper-
L oo plpesh eyl ee anaccepble

ted from polyols are

for flame lamination. Unfortunately the poly-
esters used used in this application are much
more expensive than the polyether polyols.
This means that fabricators wishing to bond
polyurethane foams derived from polyether
polyols must resort to the use of an additional
component, namely, an adhesive in order to
bond flexible polyurethane foams derived from

is obvious.
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improvement in this art. First of all United
States Patent Specification No. 3,205,120

describes the preparation of polyether-based

polyurethane foams switable for fabrication of -

laminates heat sealing technique wherein
the convmbgo:al commercial polyether polyol

flexible polyurethane foam reaction mixture

contained a minor amount of a polyol
a molecular weight of 200 to 1500. The pre-
ferred Jow molecular weight polyol was tris-

.mlme glycol) phosphite. Other low

weight polyols disclosed in. this

reference include alkz;lsw oxide adducts of
hydrox: phosphorus-contain-
pl::ya}c’ldg }itmmfanddnt there are
processing difficulties encountered in the pro-
duction of these types of polyether poly-
urethane foams that stem from the high reac-
uvxtyofﬂnepodyeﬂlerpdydmun'e.These
difficulties at least cance] the cost advantage
ofmepolyeﬂmpolyolbasedfoamovu'poﬂy
ester polyol based foam with the result that
there has been no great incentive for daminate
manufacturers to switch from polyester to
Pd second unprwunent described in
Umted States Patent Specification No.

3,497,416 comprises the use, in the production

of heat-sealed polyutethane foam laminates, of
polyurethane foam which is produced by react-
ing, in the of a foaming agent, a poly-
ether polyol with the reaction product of an

tic polyisocyanate and d:propylmc glycol
or dtbutylme glycol. This reaction product,
a quasi-prepolymer, is prepared by using an
excess of an aromatic polyi te over the
amount of dipropylene and/or dibutyl-
ene glycol used. While this disclosure consti-
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1, 502 . of at least one polyol modifier consisting 2 tutes a furt her advance in*the
art3J0 j«of: Will stil | and containing an avedhgb(@H),at | east 2 not v
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p
ggtalyst for tge L”é%#ﬂiéﬁ formng 5 aﬁgpméﬁﬁmhm@dﬁg E?% I n agent such
oomposmon of (A) above its melting or fusion
wherein 2 is an integer from 2 t0 4 and m is  temperature
an integer from 2 to 4 when nis 2, is 2 or 3 (C)Conmcungﬂremdtedorfmedsm'face
when n is 3, and is 2 when n is 4; -of the foamed composition of (A) with a sub-
3)a triol having the empirical formula: strate, whereby a flexible polyurethane foam/
substrate laminate is formed; and 95
40 C:H,.—, (OH), (D) Cooling the flexible polyurethane
- foam /substrate laminate below the melting or
wherein x is an integer from 3 to 10; fusion point of the flexible polyurethane foam.
(4) an alkanolamine having the empmcal Although one to seven percent of polyol
formula: modifier can be used in this invention, it i 100
preferred to use two to six percent based on
C,H,,N,(OH), the weight of the graft copolymer employed in I
the foaming composition. f
45 wherein y is an integer having values of from THustrative of the alkylene glycols having 2 4
2to 10, 21is 1 or 2 and p is an integer from = to 8 atoms used in this invention are ethylene 105 -
2to4,o0r glyool, 1,2-propylene glycol, 1,3-propylene
(5) a polyhydric mononuclear phenol. glycol, 1,2-butylene glycol, 1,3-butylene glycol,
There is also provided a foam-forming com-  1,4-butylene glycol, 1,2-pentylene glycol, 1,5-
50 position containing the polyol composition of pentylene glycol, 1,2-hexylene glycol, 1.4-
the invention; and a method of thermally hexylene glycol, 1,2-heptylene glycol, 1,7- 110
bonding flexible polyether polyurethane foam heptylene glycol, 1,2-octylene glycol, and 1,8-
to a substrate which comprises: octylene glycol.
(A) reacting and foaming a oomposluon Exemplary glycol ethers useful in this inven-
55 consisting essentially of: tion include diethylene glycol, di(1,2-propyl-

(a) a polyisocyanate reactant omta:mng
at least two isocyarmato groups per

(b) a graft polymer of a polyether polyol
having a molecular weight of at least 2000

ene) glycol, di(1,3-propylene) glycol, tri-
ethylene glycol, tetraethylene glycol, eri(1,2-
propylene) glycol, tri(1,3-propylene) glycol
and dibutylene glycol.
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following including mixtures thereof:
hexamethylene:

tuted,fomaample with a halogen atom or an
alkoxygn::{kForexample,Qcmbcanaﬂkyﬂ-

ylene, arylene, alkyl-substituted
cycloalkylme, alkarylene, or aralkylene radical

including alkoxy-
substituted radicals. Typlcal examples of poly-

isocyanates which can be used in preparing the
polyurethanes of this invention are any ofldm
56-
diisocyanate, 1,4-tetramethylene
dmsocyanaue, 1-methy}-2,4-diisocyanatocyclo
hexane, bis(4-isocyanato phenyl)methane,
phenylene diisocyanates such as 4-methoxy-
1,4-phenylene  diisocyanate, 4-chloro-1,3-
phenylene dusocyanate, 4-bromo-1,3- phmyl-
ene diisocyanate, 5,6-dimethyl-1,3-phenylene
diisocyanate, 2/4-tolylene diisocyanate, 2,6-
tolylene diisocyanate, crude tolylene diiso-
cyamtes, 6-isopropyl-1,3-phenylene diisocyan-
henylmethane-

the aforesaid types of isocyanate

taining aromatic nuclei are Hy prefm'ed

Also useful as the polylsocyanane reactants

are polymeric isocyamates havapg units of the
fonnula
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On a combined basis, the polyether polyol
component and organic polyusocyamte usually
constitute the major proportion by weight of
the polyurethane-forming reaction mixture. In
general, the polyisocyanate and polyether
polyol reactants are employed in relative
amounts such that the ratio of tmail-N(I)
equivalents to total active hydrogen equivalents
(of the polyether polyol

to 1.15 equivalents of —NCO per equivabent
of active hydrogen. This ratio is known as the
Isocyanate Index and is often also expressed as
percent of the stoichjometric amount of poly-

isocyanate required to react with total active

hydr When expressed as & the
Igoc;ﬁte Index may be from 80 to 150, and

erably within the range from 100 to
115 In general 1t1snotneoasarymtakethe
polyol modifier into_account gince the amount
used is always relatively small.

In producing . the ﬂexlble polyurethane
foams of the present invention, a graft copoly-
mofapolyedlerpolyolatheraslomorm
combination with an ungrafted polyether
polyol is employed for reaction with the poly-
isocyanate reactant to provide the urethane
linkage. The polyol reactants used have an
average of at least 2 amd usually-not more than
6 hydroxyl groups per molecule and indude
compounds which consist of carbon, hydrogen,
and oxygen and compounds which also contain

phosphorus, halogen and/or nitrogen. Such
polyols also have an average molecular weight
of at least 2000.

Among the suitable ungrafted polyeﬂier

polyols that can be employed are

a.ndanywatu‘,whm'
used) if from 0.8 to 1.5, preferably from 1.0 -
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cat é ygp d{, alpha-methyl styrmc‘,kpmd iene. y
ycij QE“ determmam Aslswel andoﬂxcrpotymerpolyolmposiﬁmswlich 90
known in the art the hydroxyl numbers are  are suitably employed either i or in
35 determined by and are defined as the number  combination with polyether polyols described
of milligrams of potassium hydroxide required  above are those described in British Patent
for the complete neutralization of the hydro-  Specification No. 1,063,222 and Unived States
lysis product of the fully acetylated derivative  Patent Specification No. 3,383,351. Such 95
prepared from one gram of polyol or mixture  compositions are prepared by polymerizing the
40 of polyols. The hydroxyl number is also  momomers in the polyol at a temperature be-
defined by the following equation which indi- tweenr 40°C. and 150°C. employing any
cates its relationship with the molecular weight  free radical-generating initiator including
and functionality of the polyol: peroxides, persulfates, percarbonates, per- 100
borates, or azo compounds, such as, hydrogen
56.1X1,000Xf peroxxdc, dibenzoyl peroxide, benzoyl hydro-
OH= peroxide, lauroyl peroxide, amd azobis(iso-
‘MW. butyronitile).
When used in the practice of this invention, 105 .
45 wherein OHequa;lshydroxylnmbu-ofthe the grafted polymer polyol composition usually
polyol, f equals average functionality, that is, contains from 5 to 50, and morie usuaily from
the average number of hydroxyl groups per 10to 40wmghtpercemofthceﬂuy~lmﬂy un-
molecule of polyol, and M.W. equals average  saturated monomer polymerized in a polyether .
molecular weight of polyol. polyol. Espeaal]y suitable polymer/polyols are 110
50  The alkylene oxide usually employed in the  those com
ungrafted polyether polyol reactants are the (A) from 10 wo 30 weight per cent of a
lower alkylene oxides, that is, compounds copolymer of (1) acrylonitrile or methacrylo-
having from 2 to 4 carbon atoms including  mitrile, and (2) styrene or alpha-methyl
ethlmeoxidc,propyieneond:e,butymc styrene, the said copolymer contaning from 115
55 oxides (1,2’ or 2,3’) in combination thereof. 50 to 75 and from 50 to 25 weight per cent of
When more than one type of oxyalkylene unit (1) and (2), respectively;
is desired in the polyol product, the alkylene =~ (B) from 90 to 70 weight per cent of the
oxide reactants may be fed to the reaction sys-  polyether polyol and particufarly tri-functional
tem sequentially to provide polyoxyalkylene polyols such as alkylene oxide adducts of 120
60 chains containing respective blocks of different  glycerine.

oxyalkylene units or they may be fed simul-

Preferably the polyether polyol reactant com-
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such tin salts. Additional metal catalysts

are organic derivatives of other polyvalent
metals such as zinc and aicke] (e.g., nickel

acetylacetonate). In general, the amount of
such metal co-catalysts which can be present
in the polyurethane-producing reaction mix-
ture is within the range from 0.05 to 2
by weight per 100 parts by weight of the
pdyeﬂmpolyolmcmr :
oammglsaccomphshedbytheptesemem
the reaction muxture of varying amounts of
apolym’ethaneblowmgﬂ:gem‘,anhas,wamer,
which upon reaction with isocyanate generates
carbon dioxide fn situ, or through the use of
blowing agents which are i by the
exathemncreacnm,orbyacmnbmmnotthc
two methods. These various methods. are
known in the art. Thus in addition t or in
place of water, blowing agents which can be
employed in the process of this invention in-
clude methylene chloride, liquefied gases which
have boiling points below 80°F (27°C) and
above —60°F (—52°C), or other inert gases
such as nitrogen, carbon dioxide added as such,
methane, helium and argon. Suitable Hquify-

amounts are . well known in
samofthebbmngagmtax:hasm,
auxiliary blowing agents, amine catalyst and
meta] catalyst used in the present invention are

each
achieve the function of the individual compo-
nent. Thus the blowing agent is present in an
amount sufficient to foam the reaction mixture,
the amine catalyst and metal catalyst are each
present m & catatytic amount (i.e., an amount
sufficient to catalyze the reaction to produce
thcmeﬂxamatareasonableraw)andﬂte
surfactant is present in a

amount. The preferred amounts of these vari-
ous components are as given herein.

Suitable surfactants include a foaming stabi-
lizer, as for example, a Pluronic (Registered
Trade Mark) hydrolyzable polysiloxane-poly-
oxyalkylene block copolymer such as block
copolymers described in United States Patent
Specifications Nos. 3,834,748 and 2,917,480
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hexane, bis(4-isocyanato phenyl)nethane, to 1.15 equivalents of -NCO
per equival ent 95 phenyl ene di socyanates such as 4-net hoxy- of active
hydr ogen. Fhisratiois known-as the 1 4- I

4-chloro-1,3- |Isocyanate Index and is often al so expressed as 40

phenyl ene diisocyanate, 4-brono-1,3-p enyl- percent of the stoichionetric
anount of poly- ene diisocyanate, 5,6-dinethyl-1,3-phenylene isocyanate

oui red to react with total active diisocyanate, 2,4-tolylene
socyanate, 2, 6- hydrogen. When expressed as a percet, the 100~ol yl ene
S

qcyanat e, crude tolyl ene q'b B | socyanate Index may be from80 to
150-—3&d—eyana&e&—6-mwé_ﬂhanmdi LsQcyan.. i nréf erably

wi t hi nAﬂdﬂmnﬂngaasﬁmmdsmﬁw& abee, thel theagihge rsﬁmdlaﬁs

ppfrqwatsh ign dhe  nom-bydrofygat rrelra ygwmmésé@WﬁMe t e

g5 o) mﬁ?“ ﬁwm i nto account
nown mMe tfmyuret an 7gsed i's

al vva S mhé atcfenrel yxbsnmd hre polyurethanes, 10&ltbiph @f accasny, di fs)R@aTea o | socyanat es,

those > krafy I fpgson, figeg, | Mamalﬁ'eoftmmgcwormt i ¢ nucl ei
are ge W W "8l fg Tt g aft copol y-
50 10 talie AFlark]) ef@m’yf&?ﬁﬁya@%&mé &aﬁ&&nsom: anpmlst her

pol yol acswiestlemml miyeersy ani rvinglr chlogidd | ts of the
conbi n

e ras bw &
¥H§Ts venon ol trate. but is preferably
pol yol %M%% %Eﬁﬁa, %0’ POBEYEREe Feactant to

pr ons dfgrrbd € andl’ rdoh-Bedous The invention is
r eact am@wsmumw@lm_mdam Mmmfaﬂwdwmawm@m more than 6

hydr ox| 5 | AET BT CGiRIBkeonmiE PeiBeki st of co
, hydr oggh, (g0 0 O URKSrin Brscbtuit) OB 9Nécal Phosphor us,
halmgegelammd Q provedurcudedofun | ecul ar wei ght

:alr)ﬁlimsogewdl St (uildigy y Ol Bhe

] Ehe@€paliD
V\herelmtﬁ’lalssmd g&%oﬁﬂdﬁ% Mdﬂbtﬂwﬂepﬂmwfemtmiwoﬁﬁ group
@idal '

é’%ﬁ“’ | £ ungr afted
y,a QOQFP pol yol s

exthopliastie polypas by shmmg with a spatula unti] a homoguwous

; "Wy eduti ﬁ%ﬁt“"?&‘“’a Veﬁa#eo@@ly to
RO o XYdelfam hydr| c

!
distri bcme mmﬁfed s&&nﬂ&l&&he ﬁh&,@&,nahtem&ieyo nd used as t he

i Ni30i atap be used for vari wttkaslilsme

Ise:faafa@am:&
gt ages wern them | |

lation or padding of clotlung where
strate would be cloth, the sound deadenjng and
insulation of bu:ld:ng materials, e.g. pre-
formed panels. Blocks of po foam

added to the mxxture followed by mixing with
a spatula.

The contents of the container were agitated
for 15 seconds at 2000 revolutions per minute.

35 can be heat sealed 10 each other (butt-welded)  Stannous octoate co-catalyst was then added by
to form larger sections from smafler sections. means of a hypodermic syringe. After agitating 100
Single-ply or multi-ply laminates can be for an additional 8 seconds, the polyisocyanate
fabricated with the laminates produced by this  reactant was added ra.puﬂy and agjtation con-
mvention. tinned . for - another 7 seconds, The mixture
40 Other uses for the laminates of this inven- following. agitation was then poured into a
tion include the preparation of preformed parchment lined box (12 X 12”7 X 12”) 105
cushioning for furniture, automobile seats, and  supported by a wooden mold. The foa-m was
crash pads. allowed to rest in the mold for at least 3
The laminates of the invention are produced  minutes and then cured for 5 minutes (unless
45 by heating part or all of the surface of the otherwise noted in the examples) at 125°C,
urethane foam described above to a tempera- The foams were then allowed to cure for 24 110
ture above the fusion temperature of the foam  hours at ambient temperature before evalua-
to form a tacky liquid or semi-liquid layer, tion. After cutting, the following pmpu'ues
and thereafter or concurrently with the heating  were determined:
50 operation, applying the substrate to the tacky . Height of rise
surface of the foam and holding in contact Breathability 115
therewith while cooling until the surface cools Density '
and resolidifies, thereby forming an adhesive Foam-to-foam bond strmgth
bond between the foam and the substrate. The Burning extent (flame retardant foams o:nby)
55 fusion temperature of the foam will vary During foam preparation, cream time, rise
dq:endmg upon the nature and proportion of time and top collapse are measured. 120
the components therein, but in géneral is in Breathability denotes the porosity of a foam
the range of from 204°C. to 315°C. It s in  and is roughly proportional to the number of
gemeral desirable not to heat the surface of open cells in a foam. In accordance with the
60 the foam to a temperature higher than 38°C. NOPCO test procedure desribed by R. E. -
above the fusion temperature of the particular  Jones and G. Fesman, “Journal of Cellular 125
foam. Plastics”, January, 1965 breathability was
Preferred methods include flame treatment measured as follows: a 2” X 2”7 X 17 piece
of the surface or a heat sealing means with of foam was cut from near the center of the
65 test specimen. Using a NOPCO foam breath-

the' polyurethane foam passing continuwously



or starter.

unit, such as, oxy- 65 5 |n|t|ators |ncI ude the foIIovm ng
i ndi vi duat+y P8P i : 2 .
et hyl ene gl ycoI di et hyl ene The gr aft poI yrrer poI yet her pol ycoI s are
gl ycol ; propylene gl ycol; 1,5- pentanediol; produced by pol yneri zi ng
one or more ethyl- hexyl ene gl ycol; dipropylene glycol; trinethyl-
eni cal ly ynsaturated nononers di ssol ved or ene glycol; 1,2-
cycl ohexanedi ol ; cycl ohexane- di'spersed in a ponether pol yol in the
presence 70 1_ 1, 1-di met hanol ; .gl ycerrgg % 2, 6-hexane triol; of a
free radi cal catal VIS, Suit 1 2,18 Trl nethaolethane: 1.1 1 -7
trimethyol - . Wlty&&h'Styf’d)GP-p-Bﬂddﬂi m;ui:h Wl maw‘l4%relﬂﬁﬂﬁ| 50
3- (2- hydr oxyet hoxyss dram 35002 wdaove
descri bed, hydr oxyBFogpdigerentt o5 0.5 ﬁjm g pam %ﬂ of
Il lustrai ve of Tl ﬁ{l y|30 react- -
met hyl pent ane- Mwmﬁmddr‘mam(a foune  tidgOglyering GiixaTl 7«5&1?&%3 55
diol-1,5; 1, 1-tr| Wﬁymm ]2 molgglmt eﬁ@oglim@mlmm-
ethane; 1,1,1 - t Wﬁ%ﬁﬂ“"ﬁe , End of spyyens
sorbitol; sucrgse, haprasd: iy Qaide. 3 RkRiRAd fodtily composi-
ungr aft ed pol yet hkot, (pcf) lsThe weight of didided lvpmtogmcswahe laiwrglycol 60
water was

accordance with

wherein [err] is

an al kyl ene oxlgjeg inches

Sui t abl e pol yhydric organic

of one type of oxyal kyl ene

T

%@E Pﬁ‘h@eﬁ

Taﬂ_npiﬁn(ofdﬁn_ rdbonitile) ahd) @

presence of an ox atréqMaddll @nmeqmmomme}mmywmm 65

and [err] is [err E%fmé % 4 Gegnmercial o ¢

a cyano, phenyl, = i pakte vailable OtSati 0@ 15 he

pol yhydric inizg asyommeﬁ , ha\phmag)f &Q&Moﬁ;- '

carried out at te&rbendawaa 5‘53\5| ofawlqlh 70

and i sopropenyl %"e :gﬁn%g%‘gg‘m M%/e

group. Typi cal eXﬁ fntylfos &5@&\3&@ © R, wreqmmt $050 'The

enpl oyi ng a SuZ¥ i et BétermineD Biged Table MddaeTMO| [Iovyname Index dshtherper &ar of Gthe aOUNT

odf al kyl'ene oxi dbmeendme!d@cparaﬂea qressrhead speed ofp yjshiemyairs Aty 75
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et hyl ene, propyl epgi 1 'MI e Foady | Bydrde!

conveni ently f3ol | ouusghs m@rted in pdmrd‘sl’pei' tigeayy | lotrﬁardmbylmmlﬁwl evewas

chl oride, the cou of . t he react.i on, st and i" dPertinent physical obthe 80

styrene, -and but bl WF’ H’Efe ‘m’m
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determ ned by an e‘ﬂ“ﬂasmfl‘he nunber . e i amounts 85 -
ds 1a r er and 'the ex-
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above are those

of the hydro- 40 d%lﬂfh%tﬂmmhmmlp@% 222umcmmedragp

45

de Top ool i the

Examples 1 to 4.
The enhancement of the thermal bonding
propertwsufaconvmnmmlpulym'etlmmfoam

- was demonstrated in the following Examples .

by the addition of varying amounts -of

dipropylene glycol as the polyol modifier.
Using the procedure described supra 72

partsofpolyethapolyol I (the reaction pro-

ductofglywnncthhamxxmmof%% 1,2-

- octoate operating latitude is
- dipropylene glycol modifier concentration: is
increased,

nd:&mnb
show that based
data foams are
m(m:dlﬂiaxl'tmmake, thatus, the smung
as

This demonstrates that the amount
of fow moleculer polyol modifier used in this
invention has a critical upper limit as defined
supra. These data presenting bond-to-bond
strengths values also establish that the lower
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| ysis product of the fully acetylated derivative Patent Specification No.
3,383, 351. Such 95 prepared fronlone granlof ponoI or nlxture
conpositions—a E of p

hydr oxyl nunber is also nnnoners in the ponoIs at a tenperature
be- defined by the foll ow ng equation which indi- tween 40 degree C and
150 degree C. enploying any cares its relationship with the nol ecul ar

wei ght free radical - generatlng initiator including and functionality of

e polyol: per oxi des, persul fates, percarbonat esvper-
O borates, or azo conpounds, such as, hydrogen 56. 1X1, 000Xf
ero8ide dibenzoyl . peroxide He%8). hydro- Ot 8
per oxi de, isuroyl peroxide, and azobis(iso- MW

butyronitile). Wien used in the practice of this |nvent|on 105 75 wherein
OH equal s hydroxyl nunber of the the grafted pol yner pol on conposi tion
usual Iy polyol f equals average functionality, that is, contains fom5 to
50, and nore usually fromthe average nunber of hydroxyl groups per 10 to
40 wei ght percent, of the ethylenically un- nol ecul e of poI yol, and MW
equal s aver age sat ur at ed nmononer polynerized in a po]gether nol ecul ar

wei ght of pol yol pol yol . Especially s £t abl e

pol ymer/ pol yol s zﬂre 110 &D The al kyl ene oxide usual {4 enployed in the
those contai ni ng:f ungr af Eed pol yet her pol yol reactants dre the (A from 10
to 30 wei ght peigjcent of Sa | over al kyl ene oxi des, that gs conpounds
copol yner of (1@ acryl onigt r&l e or net hacryl o- haV| ng ff'§n 2 to 4 carbon
atons incl uding nitri Ig §nd (2) styrene or al pha-ngghyl ethyl ene oxide,
propyl ene oxi de, |butyl ene o8t yeee, ot heosabd caBo0l yrbBE gontaining from 115
55 oxides (Ig2' |@%2, 3*F iMSOnE nFti oB2Rertdf ~ ®|£o 75 and from50 to
25 wei ght pera cerJt of When nore than onetype of oxyal kgl ene unit (1) and
(2), respectlg/ely; is desired in the polyol product, thggdlkylene (B):-from
90 to 70 wei fht JM&¥aRerFI0fZ0R &ile réﬁaﬁﬁﬁmym && to the reaction

sys- polyethger gdfiYol and parti &ul@rly tTi-functional |t@n sequentially to
provi de pol ydkyallkyl ene pol yol s such as al kyl ene oxi jg'-.%igducts of 120 60
chai ns cont aishi ng respectl ve bl ocks of different YFEM 8e. oxyal kyl ene
units or theﬁ‘- rrmgqg: f ASiBES 2 3 Erefér@blﬁ'ﬁﬁ'ﬁ p% ig@i pol yol react ant
com 5.¢ 1, 502, o '

S prises 8.0 5 wei ght of the reaction product ing Q%sgs i ncl ude ’

al i phat #c an&- cycI of | uor o- erine with 1 2— prope)( & oxi de havi ng

car bonsmv\hgcho vay itk Ze 3R 0331% é’w The Berd 231 I3

m
O OO0 OmOo WV o v O v, N~
[ d » - L] L d i . - - [ L ] L d i d
"IN TN =-OoNN o A ATO Ot o
~e v~ ~

Effect of Dipropylene Glycol

() Blend of a major amount of dimethy]aminopropionitrile
() Polysiloxane-polyoxyalkylene block copolymer marketeg
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a noel cul ar wei ght of 3000, and 20% by perature of the foam ng
mass. Such gases are weight of a mixture of styrene and acrylonitrile at

| east p

either alone or in ot herw se hal ogenated. FI uor ocar bon” bl owi ng

conbination with the reaction product of agents suitable for use in
foam ng the formu- glycerine with a m xture of .86% by wei ght of | ati ons

of this i n\\{/,enti on include trichloronono- 1,2- propyl ene oxide and 14% by

wei ght of fl uoromet hane, di'chl orodi fl uoronethane, 1,1- ethylene @
oxi de having a nol ecul ar wei ght of di cjjaé 00" 1-fl uor oet hane, .
1,1,1-trifluore22. 10 3500 1705151 2

fluoro - 3, 3 - thumm&uﬁaéodebyﬁoanemmganTaHﬁswmmem,
reaction is ef f eco “" incréjeed ift |thessy Bounples, st aweamlegtiwmdm

presence ,of a m ngl Jpul , Y t ’ . e eSS s
of bl ow ng agest SCdM:ﬂi gr a0y -mrm&&aa, i ufa wgﬁ& Mfedior B6 x&ﬁﬁde
t her mal | y- unst abl wbe hyﬂmﬂmid:bervdmmdmm estaueﬂfou&omtemopmlpm&nrgl

el at i on<of | i ngnt SU @ﬁlﬂﬁ@awv t°su@ﬁhaslownnlﬂ°% weight}pol

?n'xture \'The am mﬁg *9‘ mwwﬁmdymlmﬂm

: 1o 30
di et hyl - N, N -10i Mg R aaee q‘msm or{,";,,;d“%““’d‘y “’“&“‘hﬁm&% g
reaction m xture comm‘ﬁhscgmablaltd't;mphdmmd eapecied 1 finding is :
usual |y a tertiary®aty POERIRIrAY
the use of water

conbi nati on oflsvmepolj&{hbhs

oct odecyl nor phol rﬁmﬂ mgg%ﬁ’%\ I -
N,NN,N, tetra 0f30002240 %av

but anedl am ne; 20h exespebeieasl amrm Iaﬂﬂll i ﬁmmd@anise&mm@rbmm-l I
vary with. f act or sdemonetrite MIMWMIMI Theebondristeregth.at a-
density that is desired in the foamlyst may be introduced to the

pol yur et hane product. Usually, however , from1l to 30 parts 25

produci ng reaction mxture as such or as a by wei gh of the bl ow ng
agent per’ 100 parts 90 solution in a suitable solvent. : : by
wei ght of- the polyether poylol reactant is The amine catalyst is present in
the fi nal preferred. pol yurethane-producing reaction nixture in an
The pol yuret hane foam of this invention anount of fromO0.05 to 3 parts by
wei ght of may be forned in accordance with any of the 30 active
catalyst, that is, the am ne (exclusive of procesing techniques known to
the art such as. 95 ot her conponents in solution thereof) per 100 in
particul ar, he -one shot technique. In accor- parts by weight of the

pol yet her pol yol reac- dance with this nethod, foaned products are tant.
provi ded by carrying out the reactio of the Metal catal ysts which are al so
used in con- pol yi socyanate and pol yether polyol sinul- 35 junction
with the am ne .catal yst in producing taneously wth the foam ng
operation. It is to 100 pol yuret hanes from pol yet her pol yol s incl ude

be understood that the relative amounts of the




organi c derivatives of tin, particularly the tin various foam ng
conponents of the conven- conpounds of carboxylic acids such as stan-
tional foamformulatious are not narro :
stannous acetate, critical. The polyether polyol and polyiso- 40 st anous
| aurate, dibutyl tin dilaurate, and cyanate are present in the
f oam produci ng 105 other such-tin salts. Additional netal catalysts

okmul ation in a nmajor anount. The rel ative are organic derivatives of

her .pol yval ent amounts of these two conponents is the netal such
as szi nc and ni ckel (e.g. nickel : amount required to produce the
uret¥ane acetvlacetonate) . 1n %8h| . the anpunt of sticture of the

foam and such relative 45 such netal co-catalysts which can be present
amounts are well known in the art. The 110 in the pol yur et haneTPr oduci ng
reaction m k- source of the blow ng agent such as jwater, ture is
wthin the fange 0.05 to Z pargs on o auxiliary blowing agents, am ne
catal yst an{i'by! wel gHt ger=&00s palr { & by ghepgie 'of 'the! | met al

catal yst used in the present invention & e polyether poljyol reactant.,

each present in a mnor anount neceass@ry to 50 Foani ng i s acconpli shed
by the presg¢nce in achLeve thg f,,uﬁg_.,ti on 9f the 4 adijvi dual conpo- 115
the reacti®nim xturegof lvaigi ng ahdungSepfegs ' ' 'nenti.! [Thus the bl owing
agent is present in an a pol yurethane 8Mowi ny agent, sudgh as, water,

amount suffijcient to foamthe reaction m xture, which upgon reaction with

i socyanat e @ener ates the a®i ne calalyst apd Bt al o al yst are each
carbon di oRifde ingsitlu, lorsshrdugh't'ige wSeagsS~=<-prkseit in a catalytic
anount (i.ef an amunt 55 bl owi ng agents Whi ch are vaporized by the
sufficient §o catalyze the reaction to produce exothermc reaction , or by
a conbinati¢n of the the yrethang at-a.feasogahkh@ rahe)| and the two

net hods. Th¢de garl ous Het¥igdssare! 'g o axSsyf Fact wmt is present in a
foam stabi | ifzi " known in the art. Thus in d&ddition to of irfg anount. The
preferred ajounts of the vari- place of water, blow ng a ents which can be
ous conponents are as gi veg-hefeid. 68 £npl oged.&n thes pr &ess of this
ivention i¥{g 'suftabld stietaetant's' gnd uteg @~omni h§ SpaC@25 cl ude

net hyl ene chforide, |iquefied gases which lizer, as for|e®afple, a

Pl uroni c (Redgi stered have boiling points bel ow 80F (27 d C and Trade
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di oxigle @dddd as stUch, copol ymers described in United St 856§ Patent 65
met hghe, = hellium and argon. Suitable liquify- Specificat Bz Nos. 3, 834, 748
and 2, 9%, 440. 130 6 o= & o 2w 2298 | walggs 1,502, 181
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surfactants is the non-hydrol yzabl e poly- directly into contact
with the desired substrate si | oxanes or polyoxyalkylene bIock copol yners
Di el ect RSt

United States Patent Ianps, hot pl at es, and hot arr guns can also 5
Speci fication No. 3,505, 377. be used. The preferred
substracts are pol yurethanes, Al t hough net necesaay, it is preferred
to paper, kraft paper, |eather’ hids, cotton, linen, enploy a noderate
amount of pressure in con- srlk henp, jute mool flar nyl ons, f
pol yesters. tjftrng t he substrate with t 2 Iyurethane Ol on (Registered.
trade Mark), ran fnanlmh EJEﬁLLace_has_heen_thughL_ahdie
10  (Registered Tr ade 1@5 n, rayon polyurethane foam mnfposltbhtm mgpeetrof

f usi on point’ The t yrid

chl ori de, r ; J T4y

i nventi on IS rypt f dembas@dtest (A effed

preferably substhﬁﬂmaﬁdwhéh

g
of 0.1 tg 100 or? ﬁ i) r '
square inch. 15 mﬁmu‘s%‘i%‘%non rrog%nsf' w&%@‘é‘m

descri {

invention is further ed in the 80 rrat@,aroaiysl poid P& RFarQinds Soam-to-
ceram cs, clalk, @umlmllé tovitd.ch f ol I ow beeritd i ns,
and porcel ai n; cgl Iqxﬂmé%“‘?ﬂ ’éﬁ‘“ o in i S A golyo

ot herw se specrfrB’Ep &P e’ﬁho ane it} ‘and rattan;
prot ei naceous materials |ncIud|ng Foam ng Procedure | - Bench
Scal e. 20 gelatin; natural fibres; as well as, building . The

general procedure used for the prepara- materials, including brick,

granite, sandstone, tion of the flexible polyurethane foans used i.n 85

pl aster, tile, wall board, and cenent bl ocks; "this invention is as

foll ows. thernosetting polymers such as phenol and Pol yet her pol yol
was di spensed inta a con- urea resins, epoxy resins, and counarone tainer
along with the polyol to be evaluated 25 indene polyners; and .

thernopl astic polyners Dby stirring with a spatula until a honpgeneous such
as acrylonitrile potyners, polycarbonates, solution was obtained. Optional
addi tives such 90 pol yacetal s, pol yam des, synthetic rubber, poly- as
flame refardants can be added at this point ethylene, and polypropylene

if desired to prepare a flane retardant poly- The |ami nated structures of

t he i nvention urethane foam Surfactant, water, anine cata- 30 can be
used for various purposes such as insu- Iyst, and fl uorocar bon bl ow ng
agent were then lation or padding of clothing where the sub- added to the
m xture followed by mxing with 95 strate would. be.cloth, the sound
deadeni ng and a spatula. insulation of building materials, e.g. pre- .
The contents of the container were agitated formed panels. Bl ocks of

pol yuret hane foam for 15 seconds at 2000 revol utions per mnute. 35 can
be heat sealed to each other (butt-welded)  Stannous octoate co-catal yst
was t hen added by ' :



to formlarger sections fromsnmaller sections. neans of a hypodermc
syringe After agltatlng 100 Sl ngIe ply or nulti-ply Iam nates can be

Iam nat es pr oduced by th| S react ant was added rapi dly and agl tation con-

i nvention. tinued. for another 7 seconds.
The m xture 40 QG her uses for the |am nates of this inven- follow ng

gitation was then poured into a tion include the preparation of preforned
hment |ined box (12" X 12" X 12") 105 cushioning for furniture,

@90 bile seats, and support.e a wooden nold. The foamﬁ crash
s ED ’7(3 PSX d for at

| east. 3 The |l anminates of the invention are produced m nut es and 't hen
cured for 5 ninutes (unless 45 by heating part or all of the surTace of

t he otherwi se noted in the exanples) at 125 degreeC. urethane foam,
descri bed above to a tenpera- The foanms were then allowed to cure for 24
110 ture aboe the fusion tenperature of the foam hours at amnbient
tenperature bgfore evalua- to forma tacky liquid or semgliquid |ayey,
tion. After cytting, the followng properties and there Eter or
concurrentlygagfi th the heaﬁ ng "'Wete det er°en r‘I'edM 502 o t:atl on, applying
the substrat € |5 the tacky Flel ghth off r&se®sTrface Of F & foam and hol di ng
i n-contact Breathability therewith while
cooling until |the surface cools_ Density and resolldlfl &€ thereby formng

&8

irde

an adhesive  Hoamto_fdgamcbogfd St engt h_baond "bet"weeﬁ: thezf oam and the
substrate. Thd& Burni ng ext ent Tflrame* ret ar dant “foans © r°) 55 fusion

terrperature off the foam wll vary During foam prepag ati on, cream
time, rise degending upon the nature and proportion of [ me and top

coll apse areteasyred. 3 2 2128 tthe conpdhert s=t hefei §, 8t in general is
in Breathab|I|°ty denotes T he poerH:-y af a foamthe ra wof from 2040C.
to 3150C It ifs in and is roughly proportional to the|ragber of general
desirabl e not |to heat the Surfage of open cells in a f%:m I n accordance
with the 60 pt% floaq tH & t BnpBr fue E dherg t lan $BCI| 2NOPCO test
procedure des bed by R E. abové the Eusion tenperatujeg.of the par ticul ar
Jones and &5 Hesman, "Journal of Cellular 125 foam
Plastica",) Jarjuary, 1965 breathgbility was Prefgrred rret-

sired as Fod ofis:ZaR" X 2" X ¥ i ecq& of|[t8R surface or a

mifdr
n

Ungg

Hodls include flane

t r muneng @
heat segli®g ns with of foam¥as' c®t from near the g&&lter of the 65
t he pol&ur®thgne foam passing continuously test speci rr@w“ Usi ng a NOPCO
f oam br eatsh- 7 o v ] @@2, 181
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ability tester, type GP-2Mdel 40GD10, air propyl ene oxide and 14%

et hl ene oxi de 50 vvas drawn through the one inch port| on at a havi ng a
nol ecul & g . C
| ess bl ended vvrth 24 parts of poI yet her poI on II than at rrospheri C
pressure. The air flow was (the product obtained by the interaction of

5 parallel to the direction of original foamrise. 80%of an adduct

pol ymer O@al ned by react- The- degree of openness of the foam (or foam

ing glycerine with 1, 2-propyl ene oxide-having 55 breathability) is

measured by air flow and i s a nol ecul arl}i@ glt of 3000 polynerized

expressed as sti¥ndard cubic feet per i n aith 200% .af a-blend of 13

styrene and acryl o- (SCFM. nitrile) and

enpl oyed as The pol yet her pol yol 10 Foam density, expressed in pounds

per cubic conponents of the urethane f oami ng conposi- foot, (pcf) is the

wei ght of the foam divided sion together with 4 parts of diprolene glycol

60 by its vol une. as the polyol nodifier. Four

parts of 5 -wat er was Foamto-foam bond strength is detern ned added as

bl owi ng agent together with 2 parts by bonding two foam sanples cut to a

si ze of amne cgfalysts(1l) [a blend of a major 15 [err] inches by 2

i nches by six inches w th:’ anpynt of di nsetdayle:am—-nopgropl (mltrlge ard @

8HTV Heat Seal i ng "h8hi®e” © nPnd? &m&ntzof® & ~ ¥ ¥

:-~ 2 Il time and tenperature was set at a

commercial nmum and foam sanmpl ¢ was

er copol wres fam= stabel i zer cedura W

8vaR1 &bl & fPom Ghi &n Barhi & CTorp!),”

the Exanples, infra. parts of stannout,

nd was forrred which was 2 inchgs |ong

toI lenee 7Q by =i nches WI de. c"The"'.‘oo'rl
f“B0% 9, 47t &1 yRend s &l Mowed 10

V_ert rod Model

seaed This pEQy &
repeat ed sevePd ¢
0.15 20 by "f |
octoate, 2 pa
di f1 uor onet ha
f oam sanpl e dr

ﬂbis(Z-dimetvhylaminoethyl_)ether.

o

age at anbi eni" r dif i socyanate and 20% 2, 6rolyl ene di socy
at | east twen Bond trengths were ate). The | socyanate In
was 105. *The ned_‘ sing a T&ble l\lbde"-n? ™2 Isocyﬂate".l nde

52 | nstién nachi fe Set™at® avcross-*héd speed off-
gcyanafle required 75 two inches per mnute af
g_h>to=tdal active hydrogen, This index g nute

S d |s preferablg ih thezrange off 10

HWEEH'I eSj a\r/vs Bondz T c‘r’rOXyI'-'ntfrrber og %
gtd sowere reported in pounds per |inear
ycol =3ddi tive was inch., .
pertiggs off theFogm<= 80 Qegmtine [ iR O
ed HSL ng foam = to -~ fean® bond f oani ng
ogenBJ strengths are presented in Table |

is the per ce t @
chronetrrc a

two i nchés pe
chart speed.

115. The heId usrn
total polyo

i ncl udi ng the
79.3. Perti neng

(*) Blend of a major amount of N,N-dimethyl@tanolamine and @-mméi @o?nt o

*2%3‘:3

1o

ne

by

@F@E“
SOCyanage

in seconds tha
m Xture akes t
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35 ing the tinme taken for the dear
change to a ml ky white col or
85 Rise tine is the tinme in seconds
achi eve maxi mum

| mpr ovenent
bond st rengths—wth—+nereastng
taken to
hei ght of

~COl | apse i s the anopunt

f oam
foll owi ng Exanpl es
addi ti on

o5 0 b opy EERI R s T P

this

critical

Jata in Table |

noappgare 90 Exanples 1 to 4. 46040y
S TﬁE—sfannUus—ihe—eﬁhaﬁeeﬁEﬁ%—eéahhe—LhaLnal

| atitude is dimnished as the praggr¥ies of a conventi onal _

nodi fier concentration is was denonstrated in the

Menonrates that the ampbunt 45 by

of | ow 3ol egw &) ppol yol nodifier used in
F—Aothi+e i nvention has a

ﬁ% pro&?dure descri bed supra 72

(t he

in foamto-

amunt s
aHDUHRES

m xture to

denonstrating the

f oam

of di propyl ene gl ycol
rise in the foam

nodi fi er was 40 S.

di propyl ene gl ycol

of varying anounts of

nodi fier and the cx-
tremely | ow bond strength in the Control A
I n which no dipropylene

used.

in inches a foam
in height after maxi numrise.
al so show that based on setting and breathability data
nmore difficlt to make,
act galde  operati ng
pol yur et hane

i ncr eased. Ef9qple

bandi ng

[imt as de

upper

H "
LI 2L

supra. These dat Pipreéentivag @eesd- bond parts of_ pol yet her pol yol
duce of

reacti on pro-
glycerine with a mxXxtur
1,502, 181,

%aie? r(]pg} tgs

Amine Catalyst (%) (parts)

1,502, 181

strengt hs hydroxyl nunber of the total
POl

usi ng Pol yet her §Yi20 (pat¥eased al ong 4%4lt h t H&.lbond-t o- bond strengths.

val ues al so establish that the | ower
of 86% 1, 2-

1%t is3%itical
0.15

as wel | .
0.308 [err] 9

t hat

t he

S _ 9 As the concentration of
di propyl ene - gl ycSP " HEOFRYte M) ust ed Bydr oxyP-1Bunber of 79.3, nodifier is
i ncreased .n t hesaiiksaqati®sant (Jafs)

gave gxycel | eyt foamto foam bond
the Controls D and G

pol yol bl end

IV with an adj ustregopydntydnadppgy of 75.3'5302gbntrols B-1 show that nere

adj ust nent of
hyydr oxyl

ave nas

pol yet her pol yol g;gagpenent w |

| ow nol ecul ar wei ght polyo
mol ecul ar  such HsigdliobRop\inene gl ycol

wel | .

30

10

15

20

25

This is degpogldalSsbivd

Density (pcf)

Foam-to-Foam Bond Strength

(Ibs./inch) 3 cycles

4 cycles

nunber Cesem(Tirpe -ﬁgm-)yet her pol yag

not gj.ye resylts equivalent to
?HX %éitions contai ning | ow

| s.4sur prisingly and wei ght pol yol s as

unexpec&gdly ugk@ue i n inproving bond-to-

nodi fi er

12 Thus,

e conp

1,95 2.26
3.40 2.4
3.25 2.0

(M Blend of a major amount of N,N-dimethylethanolamine
and a minor amount of bis(2-dimethylaminoethyl)ether.

Exa.fnpl& 16 to 22,

FOAMING PROCEDURE II—MACHINE

SCALE.

A series of comparative machine scale
flexible polyurethane foams was prepared at a
through-put rate of about 70—80 pounds per
minute. The foams were all prepared as
follows:

Blends of conventional polyurethane foam-
ing compositions were mixed with the polyol
modifiers to be evaluated by weighing the
proper amounts into a fifty gallon drum and
tumbling several hours to effect mixing. The
mixture was referred to as the polyol stream.
A constant stream of polyol blend (21,000—
22,000 grams per minute) along with an
activator stream consisting of water, amine
catalyst and silicone surfactant (800—1000
grams per mdnute), a separate stream con-
sisting of aditional silicone surfactant (150—
300 grams per minute), a separate stream of
auxiliary blowing agent - (tricholofluoro-
methane; 300-—500 grams per minute) and
a separate stream of tlylene diisocyanate
(10,000—11,000 grams per minute) was intro-

duced to a hybrid foam machine under low
foam pressure conditions. To re flame
retardant foams, NIAX (Registered Trade
Mark) Flame Retardant 3CF, tris(2-chioro-
ethyl) phosphate, was added via a separate
stream (1300—1500 grams per minute) or a
blend of QYNV—I1 vinyl resin (polyvinyl

chloride dispersion resin sold by Union Carbide -

Corp.) and antimony oxide was added via the
po’lly_'.lcﬂ3 stream.
mixzer speed was 5000 RPM, discharge
-nozzle 1 inch in diameter, conveyer angle 3.5
degrees and conveyer speed between 8 and 12
feet per minute. At ambient temperatures, the
emerging foan'_l mixture was poured onto a con-
tinuously moving conveyer belt. The foam was
allowed to set and cure in the form of ten foot
long 26 inch wide, 18 inch high slabs, After
twenty-four hours of aging at ambient tem-
perature, the foams were cut and phyiscal pro-
pgum hdege;-xlnined. The results along with
other physical properties are reported in
in Table VIIL part
The results in Table IX show excellent foam
physical poperties are obtained using either

edly inferior Bdnd-to-bond strengths.
a blend of conveti onal

35
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10 Table Il where urethae foam ng Control bond strengths of thermall

y
bonded poly- conpositions conparable to those in Exanpl es ur et hane f oans.
This unexpected finding is 1 to 4 were prepared—and-fearmed—wththe alse

corroborated in Table Il where it can be e;cepti on that no dipropyl ene

gl ycol nodifier seen that the Control H which used Pol yether was present.

Pol yet her Pol yol | was used as Pol yol V, .havi ng an hydroxyl nunber of 112
G N

35 15 t’he pol yet her pol yol conponent’ together with and an average W
mol ecul ar~wei ght- of 2240 the series Polyether Poloyl IIl, IV, V and V. P
af forded a pol yret hane bond with a very |1,9 Jkpese latter polyols are all
reaction prOd“‘lfg--- ~hond-to-hbond °”gn-g:-h,—¥-¥l€aun-h-e+—sru-ppeﬁ-i—ng;m Ofrmim
gl ycerine and proyl ene oxi de hayi ng averag concl usi on that nol ecuar
wei ght vanattons of nolecul ar w}i ght of 3000, 2240, 150 and 700 a base
pol yol are not the controllingghey, 8q 40 283 iaspeatEvdy. A.c@EPE i s pf
Tables | and || obt ai ni ng pol yemeet hane foanms with high boft® denonst iS#¢
dearly that whereas Exanple 1, |[to-bond strength. = 10 - :
1, 502, 181 ' 9 10 ferr 11 “
1,502, 181 C RlewZlion 351131 BaDlegs to B dan
pol yur et hane foam conposition | jS®spect of A conparison of ‘2&hyl ne gl yt8I
with di- the achgevenent of goqd foamto-foam bond ethyl ene glycol as the¢
pol yol nodifier of this strengths. A conpari@gon with cgnrols J and 15
invention is @€ n Table I1E|JoiThes 1 IZinJhick 1B® diga.;,opﬁl e om
gl ycol was u exanpl es t he |pe8e pol yet her pol yol chosen ®as ==
denonstr at es %e f ectiveness gqf dis sinple Polyether Polyol II
denonstrati n%e gglsg of pol yql nodifier inginproving :‘anr‘r’tto-foam a
graft pol ymerg (?ﬂ% dalone. A k|of Bhed 1 bofEstr2ngtf 45 defpnstr R ed dd
Tabl e 1V. exagfl®s &sdow satisfadtdty to excellent foam  ThtBe data ==
denonstrate that ond strengtfh 20 to-foam bond strengths. :
is obtained w %&% ether Polddl | is used dQd only 1 p:gundwpercl igear
inch foamto-gfE g o= Blanpbes 1111t ®34.13 13 3 & fRankbendg
strengt h obt af, nedl n Pol yej herj™®anples 11 to 14 show the Effecti veness
of Pol yol | g”g i n thesabgence of the polyol dipropyiene glycol as
the polyol nofif4dr %f rmr;_,f iher, difropyl %rts gIX‘cloIl.r2 S - o c.25’: :
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12 1,502, 181

12 [err] 13 1,02, 181

13—ter+i 4 1502181 14 TABLE V
Exanmpl e 15 15 Control L Polyether Polyol 11 95

100 Di propylene gl ycol (parts) 5 - Water (parts)

3.0

Yol yer

3.0 Amine Catalyst (") (parts)
pate (parts) 0.15

0.5 TDI 80/20 (parts)

| socyanate (parts)
12 Rise Tine (sec.)

1,502,181

0.15

0.10 Silicone surfactant (parts)
17.1
30..25 Cream Ti ne (sec.)
1876Hei ght of

42.1

113

0. 30 St annous

“’

Rise (i

1.5

10

robnge 5 a1

1243 Procedure A)

)?n Frﬁg?lf's page.:.
Foam t 0- FoAdiddas the Sbdmatiighate os|abid/0i unab by weightosithl Ragyether Polyol 1.
4 cycles ** Gel Time is the31m25t takes for tige {9

4.7 Breathability (SCFM
1.95

2.96

3. 40

to) regth sfyen gdlf grept r}egmeigu?armu nt of

e to a pipe cleaner a¢ it is pushed into the

N, Nl et RIS phosphne

(® Polyvinyl Chloride dispersion resin; inherent viscosity 1.17—1.35 (ASTM D

(A) 70% solution of bis(2-dimethyl aminoethyl)ether in dipropylene glycol
(B) Major amount of dimethyl ethanolamine and a minor amount of bis(2-dimethyl-

aminoethylether

(a) Silicone polyether copolymer molecular weight ca. 20,000
(b) Silicone polyether copolymer molecular weight ca. 10,000, -

FoamsprepaxedexamplestZZwere
tested for flame lamination properties accord-
ing to the following procedure. Foam sampies
were cut into 4 inch thicknesses and passed
into a laminator. The substrate used was a
doﬂl-bad;edvmyla:utanouweupholmymat-

’I‘hemdthofthehalf-mchfoamandvmyl/
cloth substrate was 36 inches. The laminating
flame consisted of propane gas and air in a
ratio of 58:400.

The foam was passed over the flame at a

-gtvenspeedamdpmedtoﬂ!eswslu'atewmh

15

nip rollers set 0.4 inches apart. Foam thick-
ness after lamination was measured and sub-
tracted from the original thickness to deter-
mine the amount of foam burned off. Bond

were determined by tearing the lami-
nates (cut 1”7 X 6”) using an Instron machine

‘as described previously. Bond strengths were

25

35

determined at different times after lamination
to determine the rate at which they build.
Speed of lamination was varied to make the
test more critical, During each test a polyester
polyol polyurethane foam of 1.8 pcf density
prepared on a commercial

as a control. During Instron testing it was
recorded whether or not the bond between the
foam and the substrate was separating
(referred to as bond tear) or whether the
foam was tearing (referred to ag foam tear).
It is well known in the art, that once the
strength of the foam/substrate bond exceeds a
cu‘munva.lue,thefoamwﬂlm.r Ar this point,
it is impossible to determine the foam/
substrate bond value. It is also well known in

the art that samples that give foam tear are of
excellent quality.
. The foam physical properties and heat seal-
mitsarepmentemeahlzeIX The
gl{a.me lamination results are presented in Table
malmtmaybeconcludedfmﬂmeiastdma

1. Flame lamination properties of the com-
positions used in the present invention are
excellent by commercial standards. This can
be demonstrated by bond strength results as
well as the number of Examples giving foam
tear.

2. The Controd U polyester polyol poly-
urethane foam bond strength values are higher
than those in the Examples due to higher
tensile/elongation values of the foam. This
is well known in the art and does not detract
from the excellent results of the polyether
polyol polyurethane foams in the Examples.

3. Humid aging data demonstrates foams
prepared according to this invention are
superior to polyester foam (Control U) as can

‘be seen from the fact that the latter totally

degraded after three 5-hour humid aging cydes
resulting in zero bond strength.

4. Control T laminates took longer to
develop bond strength than foam laminates of
the present invention. This was determined
qualitatively immediately after lamination by
pulling samples apart. This constitutes a
sepious commercial disadvantage for foams
made according to the composition of Control
T.
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and a m nor anount of bis(2-dinethylam noethyl)ether.
duced to a hybrid foam nachi ne under

f oam pr

retardant foams, NIAX (Registered Trade 5
Mar k) Fl ane Retardant 3CF
pol yur et hane foans was prepared at a

machi ne scal e

separate through-put
granms per
QYNV-1 vi nyl
chloride dispersion resin s

rate of about 70-'80 pounds per
m nute) or a mnute.
resin (ponV|nyI

| ow FOAM NG PROCEDURE | | - MACH
SCALE

Exanples 16 to 22.

NE

30 flexi
was added

tris(2-chloro-
et hyl ) phosphat e,

The foams were aII
foll ows:
ol d by Uni on Chﬂﬁﬂﬁb 10

prepared as

Bl ends of

A series of conparative

bl e
via a

stream (1300- 1500
bl end of

17

conventi onal polyurethane f
t he

di scharge proper anmounts in
di anet er, conveyer angle 3.
degr ees and conveyer speeé
t he ponoI stream feet pe
constant stream of polyol Q
onto a con- 22,000 grans pe
conveyer belt. The foam wa§
allowed to set and cure in

surfactant (800-1000 | ong
grans per mnute), a separg
anbi ent tern- 45 sisting|dt
perature, the foans were cuy
separate stream of perties
bl owi ng agent (tricho] ofl
part net hane; 300-500 g:aas
stream of tolylene di i §0C
foam 50 ( 10,000- 1,400
are obtai‘ned using elthEr

1,502, 181

¥

o0
-

17
2.9

TABLE 1X
Examples 16-22

16

Foam Physical Properties and Heat Seal
105

Control T

Example No.

Cylanate = §The Fesn

oant
pol yol stream
to a fifty gallon drum and nozzl e |
S tynbling several hours to effect mxi
betvvee'm 8 amd 12 15 m@tureowas"'refe'w
T ninure AT aRtient F&mper ekt eS, t1ie”
| end (21, 000- energi ng foam m xture w
r mnute) along with an tinuously novi
Bt vator gtream congisti ngiaf wat erss
the™f ormPf TeR&Bot Satal ysteand silT
26 inch wide, 18 inch high slabs. Afte
te gtreamcon- twenty-four hours of ag
(of a:dl'tu onal% si | i coneXsuef acggnt °( 1503"'
" and phy@ scal $%- 300 ‘grans—per” ni MUT4
determ ned. The results along wth auxi
uorQ- other physical properties are re
befs ninutert and, i n Fake VRR . 25 2
1ts™in TabFe | show
m nute) was intro- physical

TEEerET
i =i

per

hl\
NN

2.09
44
82
28

[~
s
[

19.1
- 23

1.47
18‘3
207
31
43
82
25
11,9
12.8
14,3
23.3
8.0

1.91
19.2
232
2.6
42
82
25
11.7
13.3
16.2
28.7
67.2
10.1

2.4
1.56
- 21.4
288
3.34
43
78
25
13.0
13.8
13.1
26.5
33.6
6.3

gths

3 cycles
4 cycles

25% Retumn

65%
50%
"~ 75%
90%
80%
5%
(1bs./inch)

Corp.) and antinony oxide was added Vi a
35 ing conpositions were mixed with the polyol
nodifiers to be evaluated by weighing the The m xer speed was 5000 RPM

inch in

ng. The
bd to as
40 A

hS pour ed
ng

A ne

bne

20

ng at

:), a
liary
ported in
bepar at e
bxcel | ent
boperties
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Tear Strength (1bs./inch)
Humid Age Compression Sets (f)
Foam-to-Foam Bond Stren

Breathability (SCFM)
ILD 25%

Density (pcf)
Tensile Strength (psi)

Elongation (%)
Compression Set (¥
Humid Age Load Loss

"(*) Measured in accordance with ASTM 1564-6§
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* Added to the

16

16 Footnote for Table VIII
as a-50/50-blend b

it takes for the foamto reach strength great enough to cause
resistance to a pipe cleaner as it is pushed into the foam bu
Tris(dipropyl ene glycol phosphite) [err] Polyvinyl Chloride
resin, inherent viscosity 1.17-1.35 (ASTM D 1243 Procedure A)

ti on of bis(2-dinethyl am noethyl)ether ‘in dipropylene gl
a

nt of di net hyI et hanol am N a m nor armunt of bi s( 2-
.0 Hfh\ll\plh et he .
20, 000 (b) Si I,i cone pol yet her copol yner nol ecul ar wei ght ca.
prepared in Bdanmygs 16 to 22 were the art that sanples th
tear are of & stesd”fo-uoﬂearre | ard natd 8n propeybkes accerd-o&

on previous page.

vy

quality. ing#&lo tgza fOFNoWRY prdced®Pe. FoameZiptes = Thes
properties a h&at seal- 40 5 were cut into [err] inch't
passed ing rgsults are presented in Zable I X. The into a |

substrate us was a e wekiane | am natedn resukigemare pra@senke
cl ot h- backed Ji nyl aut IRt Peb uphol ST€ry mat Selcdypmgrig)  SS
It may be condl uded fromthese |last data The wi dth of the hal

and vinyl/ tHhat: 45 10 ¢
was 36 incheg| The | awisrabi ng ol I%lzﬁrre I tion propertie
flame consistdd of propafiSgas &d &F in g b"Bglth s AW
invention are |rati o of 58:400. exd]

comrerci al standards. This can The fogam was passed over the.f
denonstrat edly bond -s&reggt h resul te3as gi veysgpeed and pods
substrate wt wel [TVES' T R& nutber ®P ExanpPE3—§ivi ng™f oam®
rollers set 0./4 inches apart. Foamthi ck- tear. ness after

measured and sjub- 2. The Control U gpolyester polyol polyw
the original &fhi cknesserpsdet er - ureEhane fepgrebond seren

hi gher mine tHe amouri 8t P&hm Bir né8of f. BOWA™ ¥ Ran ‘t"hosgﬂ
due to higher |strengths were determned by teang the [am -

f oam m xture
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di spersion

(A 70%
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gi ve foam
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to ﬁternine the rate at which they bid. 3. Hum d aging data
strates foans Speed of |anination was varied to make the pr epar ed

ording to this invention are 60 25 test nore critical. During each

t a polyester superior to polyester foam (Conrol U) as can_ pol yol

pql yurethane foamof 1.8 pcf density be Seen fromthe fact that the

totaly prepared on a connercial nmachi ne was used degradedaf(t:;gf/a}i

ree 5-hour humid aging cycles as a control. During Instron testing/t ]
sulting in zero bond strength. recorded whether or not the bond bet
e 4. Cdtral T lanminates took |obfM8tg 65 30 foam and the 19

I
t
;
t
s@bstrate was separatig devel pp bond strength than foam | am nates of
(feferred to as bomd| tear) or whether the the present ivention. This was
det em ned foamwas_'gearing,,,(‘;_&a\rred to as foam tear)- quaitatively
i pnedi ately after I'sjn nati-oA-by|It is well known in the art, that once the
pbl ling sanples ap& . This conptitutes a strength of the foanif substate
b exceeds a  serjous comerfial disadvantage for foans 70 35 certain
vhl ue, the foamwild|tear . AL Zhis point, mde according to the
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19 1502, 181

19 [err] 20 1 502, 181

it i Al m 1 Ronrlﬁ|cr.\n:.\||nh:.\f|r‘
cyclodlaphatlc or aro- mhereln the grat copol yner is a graft polyner matic
radi cal, or having the general fornula:- 60 polyether pol yol having from 2

to 6 hydroxyl groups per nol ecul e wherein t |
[ert] 5 prepared by polynerizing a mononer Mﬂ,,m 1 :
CH2 [err] wherein [err] is a hydrogen atom and/orc reinf[
a hydrogen or halogn atom group ig&lj%has an aver age val ud of atl

and [er-l’?‘9 QL3 r‘\]la_n_g_,__p_h.en\ll . nrefh subhet ittt ny|
group, havi ng 12. A conposition as claimed in claim10 65 from2 to 6
carborm atons, dissdlved or di$- or im 11 wn. the polyol nodifier is
persed in the sai g|pol ye.t,b.e.ro pbol yol in the. ethylene glycol. presence of a
friee radical cat agyst. =3l 13, A conposition as clainmed in claim10 3
A conposition as ®€llained in claim1 or . or claim 11 wherein the polyol
modifier is claim2 wherein the polyether polyol conprises 1, 2- propyl ene
glycol. 14. A conggsiti a0eassS¢l aimed in claim10 or a polyner triol
reaction product of]. glyceFishe| & «claim &1 wherei® the poly& nodifier is
di - with propyl ene|oxi de and ¢t hyl ene oxi de. et hyl ene gl ycol .
4. A conposition a4 clainmed ip cgai 3 whegeiw the gl yet hggg)ol yol
conprises the 3. LLapegrltign n s clai dgn cl aign 10 2 ci on
product of glycering with a m tu e ﬁ)f or Tkai 11 erei n"F oI yol
nodifier is- 75 86% by wei ght 2- pr opytig oxi gegand
di (1, 2-propyl ene) dlycol. 14% by we'éghtmofb. v Iene.,p de an a§
A conposition as gllai nedskdeEllai . Iegﬂl g | of,-‘i?
or claim 11 whereiln theepstyel. f|e® ; c | @rrpgsmlon as
claimed in any one| 17. A cofp ton:as dsi Ialgﬁl'g 0 25 of
the preceding clairns wherein ﬁheggr 0- 3~ r fl% 1%- es e€n the
pol yol noder is @ 2228| .8 559;: ) g Hs
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pol ymer conprises from10 to 30 wei ght per cent of a copolymer of from 25
18. A conposition as clainmed in claim10 per cent of

to 50 wei ght
acr j j
nodi fi er

or al pha- et hyl

cl ai ned any one weight per cent of the said polyeéther poryot-—-: of
claims 10 tp 18 wherein the catalyst com 6. A'c |med in .
claim prises a tertary amne in an arm m (’M"H’EI n the
graft c ol ymer conprises 80% 0.05 to- 3 weight cperLc

pol yet her—p28 yol by wei ght of the pol ¥:84%18t pol yol and 20% rect ant

is and from50 to 75 wei ght per cent of styrene
styrene,and from70 to 90

erein the nnl \/nl

resor ci nol .
19. A conposition as

and an or gam

I n an anmount

in any one of polyether poipd
pol yet her pol&YPs
20. A conposigl

in claim

'l g ol S 10, 0 O PR B R

of the
S ungrlafted form
g§|t|on as clainmed .

PRIRPAEGE @

substantially as herelnbeRore descri bed

95 9. A pol yol
bonding flexible 1 subs ant

pol yet her . pol eyweai Rasea fhgdrogen tod hatogehl latinr a
Rzﬁmcewmsl pheyh lfl*@!l*s*l-pr 0

and foa

whi ch Conﬁél stnd: R,]
clainmed in aw q;‘e

contalnlng

i socyanat q,gr of
fusi on (b))~ abj gy
ur et hane- f or ng; Vi ok
catal yst for theAuw@bhmnea-i @lwmedagn clamf 3t h
0 Yhepe@othe | Rgfrcther compriecs th
VR by e f"f Y prlpplen ol
EWBﬂwexmd:f ethylera qma yoal hasanpoéﬁ Mfmgggu
cooling the fmw-b'lw;ﬂabbbfﬁé%t hane any one

f oam subs%atmm

sub- 105
flexible
| am nate is

in claim

wherein the pedtyf s@appizn

claim21 pourﬁﬁ@ﬂgﬁ%ﬁ@%ﬁ%?w dlaim 11 wmngm

t errper at Ul’ﬁ

f

conposi §

ﬁ%‘ﬁgm
présbie dﬁe&teer@chlmlsmrface of

OV [ 0

f"Fn

foamis [err]we.gmpmmtofmesudpolyeﬂmpalydf

35

45

55

6. A composition as

wherein the graft copol’ymer ccm 80%
by weight of the polyether polyol an_d 20%,
by weight of the copolymer. '

7. A composition as claimed in any one of
the preceding. claims additionally containing
the polyether polyol in its ungrafted form.
8. A polyol composition as claimed in claim
1 substantially as hereinbefore described.
9. A polyol composition as claimed in claim
1 substantially as hereinbefore described in any
one of the Examples.
10. A composition for producing a flexible
polyurethane foam comprising:
(a) a polyisocyanate reactant containing
at least two isocyanato BrOups per molecule;
(b) a blowing agent
(c) a catalyst for the urethane-forming
reaction;
(d) a surfiactant; and
(e) a polyol composition as clauned in
any one of the preceding claims.
11. A composition as claimed in claim 10
wherein the polyisocyanate reactant is a com-

pound having the general formula:—
Q—NCO),
whueinihasanava‘agevalmoifromZto

Mmmmammylt i onal |y
@ glopple w er pol yol if i

) 8. A pol ypl
substantlal |y as herei nbefore describe

%ﬁrclaimed in claim
I"a

|1t‘Fon1 ol

&l of fmensttaﬂo wbgh:a

contalnlng

ny?40 1

one of

W lﬁlodlﬁ

he pr ec

cm A]cmnmm aﬁhﬁdddmclmm td asired
bI e %ﬁxur Ebmnémfwﬁh modifiey (is 55

L@w ﬁ%med in

I Sbdifick

catalyst com-
a tertiary amine in an amount of

005m3waghtpercentofthepdyetherpodyol

reactant and an organic derivative of a

in an amount of from 0.05 to 2 weight percent

of the polyether polyol reactant.

20. A composition as claimed in claim 10
substantially as hereinbefore described in any
one of the Examples.

21. A method of thermally bonding flexible
polyether polyurethane foam to a substrate
which comprises:

(A) reacting and foaming a composition as
claimed in any one of claims 10 to 20;

(B) heating the surface of the foamed com-
position of (A) above its melting or fusion

ts
po:(nc) contacting the medted or fused surface
of the foamed composition of (A) with a sub-
strate whereby a flexible polyurethane foam/
substate laminate is formed;

(D) - cooling the flexible polyurethane
foam/substrate laminate below the melting or
fusion point of the flexible polyurethane foam.

22, A method as daimed in daim 21
wherein the temperature of the melted or fused
surface of the flexible polyurethane foam is
from 204°C w 315°C.

23. A method as claimed in claim 21 or
claim 22 wherein the flexible polyurethane

21. A met?]od of thermally
|y as her ei wisedioR & advgdrogen ivorg ajdfforamethyl
?’g“l’oﬂ’é 1JBs EhEREEYHYF & at least
BCA RinsifidnCat | cldnied id Ahind RACES NY
et hadﬂmf nammnklmyﬂgmoduﬁa is
% ¢ ¢ ti4pol yi socyana,te react ant

1t ng .or7o

mpmupné.n:)aumddm«tm gvr for the
m&e@elvelmﬁ(% a

’§°3§ PR ek Qhicd £ Wi L 2

of or claim 11 wherein the palyblaimadifihay eBy a

ct dil,2-prapydene) glycol subst ate

cessapdinot.he f| exi bl e pol yur et haBe
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23. A nmethod as clained in claim21 or 115 wherein i has an average val ue

of from2 to claim 22 wherein the flexible polyurethane 21

1,2, ®4+4———-—-- ed or fixed
by passing over strate as clained in claim?2l substantially as a flame at

a constant rate of speed. herei nbefore described in any one of t he
24. A nmethod as clained in claim?2l1 or Exanples.

15 claim 22 wherein the flexible polyuret hane

| ami nate when forned 5 foam surface i's nicked ormm ﬂﬁ"m@lmn by a 2
met hod as clainmed in any one of cl ai w h_a heat seatFrng. mean

21 to 26. 25. Alpepthod as clainged in ;an\/1§J !!81nf clains 21.1ta 24 \Ahpranz; he
substrate i S N fdam bRk ko RisQ by phsRIREAL bifatSes Wiiibd G BiiAC210gibstantiaily as
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