FI LMS AND ARTI CLES MADE W TH THERMOPLASTI C BLOCK COPOLYMERS FI ELD OF THE

| NVENTI ON 100011The present invention relates to printing blankets, pipe
liners, and coated fabrics that are manufactured utilizing a soft, hydrophobic
t her meI astic bl ock copolymer (TBC) having a nelting point which is within the
range of about 80"C to about 250"t and which is preferable within the range of
about 80C to about 175C. This TBC offers a unique array of characteristics
that are highly desirable for utilization in manufactudng products of these
types. BACKERUIINDONOFA RHEC LRYENTDONY I TH OEIRINO PUASI o @S KI@OPpOl. Y et hane)
polymers are typically made by reacting ..(l) a hydroxyl term nated pol yet her
or hydroxyl term nated polyester, (2) a chain extender, and (3) an isocyanate
conpound. Vapi gusr trygesy@ineappounds for each of the three reactants are
disclosed inthe Titerature.  The TPU polynmers nmade fromthese three reactants
find use i riOQAHril oushd prehahs ivlerlien mmhmmsmangbhablﬂs ypenfelers, pndoessgi ng t he TPU

and form ng it o varl S. duce d ed arti.cl es by processes
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St)wet liners and pri ntlgg | anket's, protective coatings, adhesives, and mel t
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pol yet her af 1mghgaeﬁlhagpedmoﬁsh@ﬂm@paegrrents are derived fromthe isocyanate
and the chain extender. The chain extender is typically one of a variety of
glycols, such as 1, 4-butane glycol. 100041United States Patent 5,959, 059

di scl oses gl r h erm nat ed poi yether, 4 glycol chain

ext ender, anc@ggcﬁng@gﬁwb o Rk e i s described as being useful for making
fibers, golwl}(mul B Qmmn@;ﬂmemmommﬂhmeebbmwemicqtplﬂ&xﬁlvusa’e.by(i@ﬂﬁhgi nuner ous
applicatiozfj), 1!1 Id be d(ieswalefo ﬁmeto ex{nblt hlwgtensile
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three reactants are disclosed in the literature. The TPU polymers made from these three

reactants find use in various fields where products are made by melt processing the TPU
and forming it into various shapes to produce desired articles by processes such as
extrusion and molding. Important uses for TPU include manufacturing shoe soles, hoses,
cable jacketing, coated fabrics such as conveyor belts, sewer liners and printing blankets,
protective coatings, adhesives, and melt spun elastic fibers.

{0003]  TPUs are segmented polymers having soft segments and hard segments. This
feature accounts for their excellent elastic properties. The soft segments are derived
from the hydroxyl terminated polyether or polyester and the hard segments are derived
from the 1socyanate and the chain extender. The chain extender is typically one of a
variety of glycols, such as 1,4-butane glycol.

[0004] United States Patent 5,959,059 discloses a TPU made from a hydroxyl
terminated polyether, a glycol chain extender, and a diisocyanate. This TPU is described
as being useful for making fibers, golf ball cores, recreational wheels, and other uses.
[0005] In numerous applications, it would be desirable for the TBC to exhibit high
tensile strength and a high elongation at break coupled with a melting point of'less than

about 175°C. In many of these applications, it would also be desirable for the TBC to be



hydr ophobic, to be thernmally or oxidatively stable, to be capable of being
swollcr by oil, such as mneral oils, and to exhibit lowtensile set. SUMVARY
OF THE | NVENTI ON [ 0006] The soft, hydrophobic thernoplastic bl ock copol yner
(TBC) utilized in the practice of this invention offers a unique array of
chemical and physical characteristics that nakes it highly desirable for use
i n manufacturing printing blankets, pipe liners, conveyor belts (for food
handl i ng, airport baggage handling, pharmaceutical product handling, and the
like), inflghaphehipodueiembilnet sding «ai crraﬂattbr»eea%e(h%hﬁg sveseape ofl i des,
floating devices, life rafts, lifting devices, oil boons, safety p at forns,
and weat herugniy BwsY oilpeng apeiibrislovoisnsioiers (for vegetable oils, fuels,

| ubricating oils, heating oils, hydraulic fluids, industrial sewage, water,
wi ne, and ot her beverages), protective cloth (for body bags, tents, equipnent
covers, seéﬂﬂ@ﬁ@iﬁﬁdﬂtfﬁfﬁh\éﬂﬁﬂlgal drapes, and wet suits) and a variety of

coated fabr] cts | udi.ng auto interjor tri ratlve cloth,
gr ape presébwgﬁbra @%“ﬁ%hV“QP oG heEBH “Vég kLORAYMEE | @ﬁg1g5“W é%fﬁatlon
devi ces, ar%@ac%@bﬁﬂm[lQOQ&bM%feE g&eﬂfdﬂwf%ﬁ&ﬁﬂgm%h Gt dnliaSichigygntion is

senlcrystallrne and can be a pol yuréet hané , a copolyester (COPE), a
copolyan1d@gﬁ@@ﬁﬂ%@lngMyaemebwumehhameunwam@Tﬁgmmnnﬂgxanm%pqxédmﬁn t he

practice of this vention, exhi.bit .a h tens e §tren th hi gh, el ongation
B bt ek, _oR T b B P REs R G Bidogtisde v fshe 11 on
tenperatUr%aﬂﬁnﬁ§§&i%B@Reﬁﬁﬁ%ﬁaﬁ&%mﬁ' s@ﬁ@h@ﬂ@bﬁ%@ﬂnéﬁeiB@m@&@&&k@ﬁo@i this

i nvention |s al so hydr o ObIC has a density of |ess than 1.1, and offers | ow

tensil e setloalipg dongesdisesils, | !tm%sﬁ»%r(ﬁ @xldisionst WC% e PRTS. e IvepdEr i n t he
practice o n n.to roeyen | ess
than 0. 95, &@)(len%h %)I\é;ﬁﬂg iﬂé)ul dmg@x% %%?c}%?(‘f‘ 1¥9 els %&L%tllﬁb(}li]- BeaamF C())\l/\l/%, density in
appl i cat i onsdwhie Suids, ‘n&ususﬁdmagerrazrawi aﬁf&wI’anﬂg)liﬁmabﬁﬂaieabIpl@&tf\@m et air

bal | oons, %tra I% ght aircraft wngs, and floatatjon devrces such as safety
vests for &loFBP&Y aé’én‘ﬂ“ﬁa‘f‘%‘ﬂ@?%t‘:mE’FﬁéeaFB@qhé"éaaﬁ%B syeer! fEpeygad Met such

appl i cation , xalely r.e nd conti nuous
use at eIevg¥ ﬁgg%gﬂ& #Eﬁgg&g{QQ Bﬁ?gﬁ&ﬂﬁﬁg i “ﬁggﬂQ@q“?ggh§¥$he subj ect

i nventi on rﬂms(eatsx@emrhl gapd prereveabsneas, d;oameﬂalfoabs|iﬂ3cvrrurﬁmmk§us;@a@mias'ad of at

| east one | ayer of faErrc and at | east one |ayer of therinoplaStic polyner, -
3 - wher ei A°YIRES $C55S- conprised of (1) the reaction product of (1) a

hydr ophobi ¢y@g} ypi n&rm«?& YRR GecdkdhoB R s %ﬁawrseseamgaar%@% b

di carboxylic acid, l inear chain exte er contal 2 to 20 carbon
atons, or @&hpohmeﬁheadﬁPbmzpnmuu@mxmmﬂlﬂarachydﬁmmﬁeuxanbwLyoh or pol yam ne,

and (2) a carboxyl term.nated.telecheljic ) anld sequence; wherejn the
hydrép%ob. SOl B inelgeh TP oL o bek GG G R et s T RRES s B i ch i s
Wi thin thetuarrealafaﬂﬁla%gh do 808 oh at a@ay uﬂaQQQp&al $1BS: thwh@losl ﬂ%@"beaﬁEBC has a

wei ght average nol ecul ar™ wei %t which I's wthin the range of 50, 000
1, 000, 000 @adasensmlandtmeraerrn of lves MBCahag 0&C meéhe iTRE qmmrlnyedvmmthpnashw thin the

range o of CLM KGR B RGP BV ga et Hioy e et B aE @ 4P g ISP otre
di car boxyl k&, agkélne ands, (8 pafudnreerrn HBRABT axpRREEH 16O Pladiidl §T3hid ik @n&On car bon
atons; wherein the hydrophobrc pol yol has a nunber average nol ecul ar wei ght

whi ch is Wahive advasibapigesschambwr eler0e®s then BPduT oringBOCDE|it bRV aphEYei n t he
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di scl oses printing bl anket or slee
safety vests for aireraft and wateruraft The TBC is also good for use i such

applications because it 1s hydrophobic in nature and can withstand continuous use at
elevated temperatures or at high humidity levels.
[8008] The subject invention more specifically reveals a coated fabric which is

comprised of at least one layer of fabric and at least one layer of thermoplastic polymer,



conprising: a base |layer; a conpressible layer, and a printing surface |ayer,
wherein the conpressible layer is conprised of a TBC which is conprised of (I)
the reaction product of (1) a hydrophobic polyol or polyamne, (2) a

pol yi socyanate or an aromatic dicarboxylic acid, and (3) a linear chain
extender containing 2 to 20 carbon atons$-or (I1) the reaction product of (1)
a hydrophobi ¢ pol yol or polyam ne, and (2) a carboxyl term nated tel echelic
pol yam de sequence; wherein the hydrophobi c polyol or polyam ne has a nunber
aver age nolwggudiaithaeBGhE cobhibedd s (IWHetertioR eréAROSE (cpﬁaap&uf]uihu@@& tiprabout

4, 000; mhereln the TBC has a wei ght average_ nol ecul ar wei ght mhlc is wWithin
the range GPhSOIBOE2}HPAYEOV0T0 ODANR ﬁl@ﬁ@ﬂtémﬂmék%a%ﬂmé TBC RS Clritrel ti ng
poi nt whic he . 0 ically the
reaction preo[ g(tw(tg la?lﬂ‘ a@?%g ; QQQ 69&/%?1,1&@%11% Jﬁﬁ% g%@ggnate or an
aromatic dﬂ@dﬂmbeLmob@tquﬂgnmne3¢Ma2 aaeamg¢hammumxhehdmﬂmqmnmandeng 2 to 20
carbon atons; wher |n tq hydr ob| y-ol has a nunber average nol ecul ar
wei ght whi SRHCBCG Witrsio e tsfpc'g)bgetp(ilyﬁwet S ABBROOR GT6E e t he
TBC has a weij htwﬁé’lﬂs%ﬁ%um&ﬁﬁucﬁﬁ a%ﬂltgih{ﬁt)(%'a%l?ut'@ow bRtdds; whétein thde range of
50,000 to 1,000,000 Dalions; and wherein the C has a neltlng poi nt which is
Wi t hin theTﬁ&hg@aoﬁeﬁmthwaﬁgZ@mﬂﬁmdﬁﬁmﬁmﬁh@u@ubp@ﬁnnﬂnmamgaaﬂmoﬁwwuner reveal s a

cured in pl r. for assageway .or pi r esi

Sbsor bent "t BT 5iay SrenBRRGR FRCFHG B PhREna ERL o il Bt
absorbent rmtekd adobayde TEANG I Ghicall FBCGAtiAS TaYREctRA fbdidcpast) ane side of
said resin absorbent naterial |ayer; wherein the -cm is conprlsed of (1) the

reaction pﬁ@dﬁ@@dbﬁpehyfé?hy@@m@%a@hﬁeQDBW@@H@ﬂGQOMQEﬁvh@dGQché3

polylsocyanate r.an anomat ic acid

bt ander” conedh Mg Bh b0 AP SHEOR oPS B buophRPeSHE: o (1)
a hydr ophobja¢a pamyel avefagpeloledtildievei @[ d) is avigad b&xyrigct(ﬁraﬁbLﬂat(E@ thel echelic
pol yam de sequence; wherein the h¥drophob|c pol yol or _ pol yam ne has a nunber
aver age noleaPOtierEs: whtreln the TRCHIS A it eaprges mplansurehbebichids about
4,000; wher, is wWthin
the range 3§hg%hgﬁggﬁgﬁ %%@t%ﬁé@@&p?%ﬁ@@&?a &ﬁgggﬁﬁﬁﬁﬁgQQECﬂﬁU%gé mel ting
poi nt whi clpoirs »\\Amﬂhlsmlthlnetheamg;e «0BOBOE 250°250C. The TBC is typically conprised
of the reaction product of a hydr oph | yol, 2 pol yi socyanate or an
aromatic d?é@%oxyfﬂcplﬁﬁﬁﬂam ﬁﬁf&”’(‘@)"ea“l“re?ﬁ f‘“g ?Wsé%t@%‘é‘ﬁm&éﬁ’t #Ffitng 2 to 20
carbon at oo HERE ) flack 8 Y g ROk Ol DASEh WPREL 9% el age TREecul ar
wei ght mhigﬁmfs Wt ?ﬁ 6 raﬁggh%$ ab 81 ‘ @]ﬁ gﬂ%ﬁ%t d§000 DaFﬁgns;

wher ei n t heoMBEskibk: Iayames gimprave pfigd Biol hxch hsa(rommlsg&hbf (hihehreacsiomiptdrivnt t he
range of 50, QQ} 1 Oﬁo ng Dal%ons @S rein the TBC has.a nelting point
which is wi ki 3#@ GPo0r! 8oROEnBS0@) 2 PROIPETHRISUFH G M ifvent i on al so

di scl oses @165%&@909(,16%4&1' (8% ﬁn&%ﬂ&h@mm@nk@ﬁauﬁq iﬁ.ﬁv&dmmhyﬂm&(ﬁ)
conpressi bl e | ayér conpr|S|ng provi ding a base sgbstrate web or sl eeve;

provi di ng ahess@mtw mfsdmlt Sﬁll)ﬁm’éi@bﬂblf«(pnhfo mighaddinnige.aand ¢2 )op wrbmiychl ng material;
ext rudi ng ald %5 : q bstgntiallg e entire su f.ace P base
substrate erm’éﬁ“é et“ ei“*o‘%“ WIEHAPIHESET BIME T @i’ #“’E"H«B %‘Bhp‘)éfﬂh“ﬁ?” Atthg a
printing sugf @ﬁ&nb@yﬁkla@é%ﬂﬂ&@lﬂ VIR RES8] Rhethpderanpdhghebn 1tdve (JBC is

conpri sed of %é)the reaction product of (1) a hydrophobic po Iy ol or

pol yanm ne, ap@)t 4l0o ppworipandtehara \mgbtrmm¢T1Cd¢®éﬁrbwy1t|x*dnd“cnsdwﬂazmd (3) a

| i near chaiyn, exten iR r bon .at reaction
pr oduct of eyfNge Pﬁiéﬁﬁﬁﬁﬁ%%pigydﬂ&@F‘”l ‘n%?ﬁ%’ﬂﬁgaaiiyﬁt”% ﬁx

t er m nat ed viiglieighaliie teahyamfde s aq;yﬁngeth@ﬂs myﬁlaﬂlyhyelr@pmmmmonpi or
pol yam ne has a nunber ave e nol ecul ar weight which is within the range of

about 1, 00(‘31)t(bhléﬁ@id‘@bm@}oMﬁg’@@(DOUéﬁOFbﬁiléﬂe wrerErRatlcaBooniagcll wd ghe aver age
nnlecular ] 5 ( ions; and
oL ecu = YRLEIA LS, WATLES0%0LBR0F 8 nOER, 48 TR PR | ons,
The TBC |shhypnmabhyn@ﬁ@pmu5ﬁﬂkmhwigeuﬂ@aQLmomupmmdwquﬁﬁb@ﬁn(Hmhydrophobic
polyol, (2), a pol cyanate _or. an aromatic dlcarb xylic acid,, and

|i near chafROWxk d@ eicghihg i R BRSA WE 2DI0RVEEIZE OH RUGHRY S K & heg lf*t"‘f’l%“‘l‘lydr ophobi ¢
pol yol has a nunber average nol ecul ar wei ght which is within the range of
about 1,000 to about 4,000 Daltons; wherein the TBC has a wei ght average

nol ecul ar wei ght which is within the range of 50,000 to 1,000,000 Dal tons; and
wherein the TBc has a nelting point which is within the range of 80C to 250C.
BRI EF DESCRI PTI ON OF THE DRAW NGS



[0012]FIG 1 is a perspective view of a printing blanket including a TI'U
conpressible layer. [0013]FIG 2 is a cross-section of a printing sl eeve

i ncluding a TPU base | ayer, a TPU conpressible layer, and a TPU printing
surface | ayer. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0014] The articl es of
this invention are manufactured utilizitd-a TBC that can be a pol yurethane
(TPu), a copol yester (COPE), a copol yam des (COPA), or a polyurethaneurea
(TRIU). The thernoplastic pol yurethane (TPU) that can be used in the practice

of this i nyenihgdof $),E@NRILESMHOIDALEAS: B8 GHicAn EORIC haof mEehgaohydr ophobi ¢
polyol, (2) a polyisocyanate, and (3) a chain extender containing 2 to 20
car bon at orgtchuseritlimthenengsyd P8ghebix® 6ol yol has a number average nol ecul ar

wei ght whi gb'ﬂrx'lgjj Wi ’E"ll?% ﬂ%@gﬁ%ﬂ% éahhél}&‘r'éeaé 9004 Bmoplﬁét%qg\ﬁ ﬁq}‘% le‘sl?i@la\{\{ ns;

wherein th has average no ul ar wei‘g i'sTwWrthin the
range of 5@y @QR complisiBOO200 OcsBaditsorsnanateaalneydr] (b a piadrmbsarnesihabserbatit hi n t he

range of 8QC to 250C.. The nunber avera | ecul ar. wei ght i s determ ned
by assay oFmPéFﬁFﬁ%$aWHﬁ ‘f8ﬁ§¥mb@6§b@%ﬁfggf§¥#ﬁ¥m€§§%%bﬁﬁégg%%oﬁ%ﬁ “can be
used in th%fQe(i@?és'ix?%s@ffbe_ﬁthl'#%ch%‘Mgﬁ&-l @Her%ﬁﬂh@?fstﬁ(? c&ﬁﬁ&éédq{?(ﬁﬁ&d%ﬁ&ti&]‘c a

di carboxylic polyam de wth a hydrophobic polyol. These bl ock copol ymers have
repeat uni tpsodokt ¢iHé) shydioplrtad pélgeimalpal yadond, K1) a polyigocyandie peimadnagpr esent s a

pol yam de sequence and Z represents .that part of .the yner derived. froma

M near or Braonese Ayt Beiebt XGRS “knpR hofia Sub i 5 SRy

t echni ques tfOfeatthi fro®EnbhEsa hiyafophaas ehivire dolyahiaatan (ghet @irboxyn Uni t ed
States Patent 4,220,838 and United States Patent 4,332,920. The teachings of
Uni ted St at@simdedistechelzaplgagdamiupnics sbesimtedyPrpaehic aolzghorapdyaniiae
incorporated herein by reference for the [ e.qf 1]l ti A pol yners
that can bErLBHTPH THEeE R g v N R YRR R vl Y AR RSOy Prei

synt hesi s. 166RA @Ol wWiefeth thBaB @S smdehbycr@aeidlngia weadt amichais palhyol , and a
pol yacyl lactamare described by United States Patent 4,223, 112. The teachings
of United Siairase Eaibifi0 o 1989,000Daioss;wd sserathed Hehas hmslingarétence for t he

pur pose of Vd’l‘{lﬁﬂ%%glﬁltnll ﬂ@.rélmesotﬁlﬁﬂ?nois()@ /f‘h? @anﬁrtyﬁgﬁﬁ c%ﬁ'{?)rilggd Ysgd in the

practice of I's I'nventiorf an tec)hm ques TOr 1ts 'syn hesr's,
reaction product of (1) a hydrophobic polyol, (2} polyisocyanate or an aromatic
dicarboxvlic acid, and (3} a linear chain extender containing 2 to 20 carbon atoms;
wherein the hydrophobic polyol has a number average molecular weight which is within
the range of about 1,000 to about 4,000 Daltons; wherein the TBC has a weight average
molecular weight which is within the range of 50,000 to 1,000,000 Daltons; and wherein
the TBC has a melting point which is within the range of 80°C 10 250°C,
f0011) The subject invention also discloses a method of making a printing blanket or
steeve including a compressible layer comprising: providing a base substrate web or
steeve; providing a source of TBC in molten form including a void-producing material;
extruding said TBC over substantially the entire surface of said base substrate ot sleeve
to form a compressible layer thereon; and providing a printing surface layer over said
compressible layer: wherein the TBC is comprised of (1) the reaction product of (1) a
hydrophobic polyol or polyamine, (2} a polvisocyanate or an aromatic dicarboxylic acid,
and (3) a linear chain extender containing 2 to 20 carbon atoms, or (1) the reaction
product of (1) a hydrophobic polyol or polyamine, and (2) a carboxyl terminated
telechelic polyamide sequence; wherein the hydrophobic polyol or polyamine has a

number average molecular weight which is within the range of about 1,000 to about



100161The t hernopl asti c pol yuret haneurea (TPUU) polynmers used in the practice
of this invention is conprised of the reaction product of (1) a hydrophobic
pol yam ne, (2) a polyisocyanate, and (3) a chain extender containing 2 to 20
carbon atons; wherein the hydrophobi c pol yam ne has a nunber average nol ecul ar
wei ght which is within the range of abouf-1,000 to about 4,000 Daltons;
wherein the TPUU has a wei ght average nol ecul ar wei ght which is within the
range of 50,000 to 1,000,000 Daltons and a nelting point which is within the
range of 8Q&IMDARNE. wiheinttReT BoMaastiSolt apakyesbrReulcCOBRN PRIcYEwahit i |1 zed
in the practlce of tins invention is conprised of the reaction product of (1)
a hydr ophobierapst 9oho.0qhtp 15 Oaﬁ({()‘r%%li%lqcﬁ“éld’ﬂtf‘euaﬁlf 139 has eRithgsseiender

cont ai ni ng ) o £ ehn S a nunber
vor age ol Qi 5 R IR A WL TR B R ROAR, R BR , about
4,000 Dalt@ﬁ&nom@EﬂmcnﬁumEaﬁﬁﬁﬁ@mﬁﬁ;@ﬂwﬁlghm;ﬂu@ﬂagmmﬁnhemuh@mamelght which is

mnthln the range of 5Q,000_to 000 | tons, and_a | tjng point which is
within the dr“éH@t@‘Y ?aggcﬂﬁd k@b@dr fg@wwﬂ crEERieinRg 7 fordyc 1%0%ﬂu1sact uring the
products Ofwl‘kﬂi Elﬁﬁ%%%ﬂll@@m pRlloY RhCAhb b dr @@exﬁ@@-ﬁ%!é&ﬁla@%%‘ﬂ@ﬁ e i€ ddihdh

hydr ophobi c pol yol, "(2) polyi socyanate or an aronatic dicarboxylic acid, and

(3) a |inedke chat o doubhed lodotad, ﬁi)@@alzomsowz@waﬁlbaﬁﬁb@mwelgh@m%hn| que

der which thes t t he t | ast i
ol yrer | s RURGTE LaBTTI Sie RGPl Rediacufian BT A RLAE00 By ap EFHERE °'' €
procedur es i HPBEMRE a nidMen PRINIWRELE &l W @iln ke GARdscIed b Ds@cmanner that wil |

result in attaining a melght average nol ecul ar weight which is within the
range of about 50,000 to about -7- 500,000 Dalions. It is also of course,

conduct ed ﬂ[ﬂ%ﬁ@tﬁl]}ﬁ E\O@E%E;g[)ﬁ%xﬂ\ggnd a chain extender containing 2 to
case the hydrophobic polyol is

20 carbon
reacted w t{bmtzf]le cerchaxy b ptepaitinatedy bed painglg adet yaniddg seeuence. The chain
extender w || typlcally be a linear chain extender that contain from2 to 12
carbon at of8IPIBEEEUFYE hydr ophobi ¢ pol yol used in syntheS|2|ng the TI3Cs used
in the pra of w iy conj ugat ed
diolefin ngﬁgﬁir, sk %S%?éﬁgk%gggﬁﬁg nﬁ%gﬁgy%xpagg? 7 ﬁ% %% %%%g%red from
fatty diol Sl‘mhdimmreisaﬂé Yavet, aad dﬁ“l’LF}Qﬁntmg%ﬁa@ielayﬁl ol s of conj ugated ol efin
nononers that can be used include hydrogenated pol y(butadi ene) diols, and

hydr ogenat ed pol y(i soprene) diols. Hydrogenated pol y(butadi ene) polyols are
sold by Mt ﬂ@kﬁﬁﬁ)E%S@%ﬁﬁ?ﬁﬁ@tﬁofﬁPHRQ&H@Q@T@the trade nanme POLYTAIL and

Krat on pol yoI'ss0 y Kraton Pol'ynmers of Houston, Texas. 100191Fatty acid

pol yester padiddl s CTlomsracles ngihisiomraipoute atdacbedtutifidingar B0 tat omsbar e wel |

suited for u il at| s the, hydr i c pol ractice of this
Covention pebefia TPUEY dradaia RMRRLS eRE B P DTS oo
comerci al | Mly%Y@hahﬁ@xlc@ (ebess, ohe dicaasha ;io%@@th% 1((%)@1% @ﬁ@)ae uskigy are

normal |y prepared by dinerising unsaturated long chain aliphatic
nmonocar boxyid graeitdedd thisguahtign 1@fcom3rls@l @le@ambtam frvduns of ol athydiraphebicer s (al kyl

esters), The, di id materi al taLn 6 44 car bon at ons.
Particul ar IW“%EZ%P@%”SPTTC PG (ﬁ%? 1?;\‘8 %am(l %t‘}r ‘et ]é‘r“ﬁ%;%ﬁ’ei | AP %‘(ﬁlﬁf ‘Ci s and
C22 unsat urafeRgn HQUQ@?J XYl oSy GBS lRBer @S8R ES hoMRbBR WM ght wiiclidwithin
respectively, C36 and 4 dinmer acids (or esters), Dinmer facids derived from
Cl5 unsat utlaedzaed about WAPE o dbest 48¢0 Beitars: sbeteimnthe TPhbhasiacveidlet avernat eni ¢ ar e
particul arl C36 d| i.ds) anp €,

and DELTA §¥)TélTﬁﬁ%¥ \@ﬁé% d”}Egﬂwﬂ (?@t ?fmgpgg ns%&ﬂ?% %F%ngructure
(al t hough t%Bin$ wihscl ﬂ@Ivsyﬂmﬂ@xep@sc&mlss“@torm)t’turefhe QiuthSr Ak € il &S lar weedhydi ng
acyclic structures are al so possible). [0020] The diner acid products wll
normal |y all¥®) sghtermingsy st drigrgnaltnsena@pes. (C54 aci ds when using G s
starting a s of the
nmonomer acﬁgﬁ%ESeveraFébxﬂﬁygent1%$§%e8%hgﬁggﬁ§#Q%gF §§g¥§H§9§¥ﬁ§%P§%from
comer ci al tixornaes @odud bes dicdibhk elfc foleamidachthot ineliodobitaydlyyl. Thedehe anount of
nonobasic and trinmer acid fractions %nd t he degre 'of unsaturation. PnplastTM
pol yest er PHIFSPBONFE IR S €36 oft Hé%?&%ﬁﬁﬁ%ﬁﬁ %aci ds which are
particularly

o O
i i
—{C-A-C-0-Z-O}—



- 8 - useful as the hydrophobic polyol in the practice of this invention.

Pri pl ast TM pol yester polyols are commercially available from Coda Uni gena
Inc. of Gouda, The Netherlands. The hydrophobi c pol yol used in synthesizing
the TPU of this invention will typically have a nunber average nol ecul ar

wei ght which is within the range of abouf-1,500 to about 4,000 Daltons and
w | preferably have a nunber average nol ecul ar wei ght which is within the
range of about 2,000 to about 3,000 Daltons. 100211The hydrophobi c pol yols
used in syntheshzi fgrebiid b paRdn g peky alt 3 réftadencanathariefployednén t he
practice of this_invention are téﬁlcally strai ght chai ned or _branched di am nes

of the strueHiehiongy st Monehedipd phdNEpolyjhdr @F A privmeranl thitt¥dernd hat
represents .t he;n c{}n‘é?ﬁ\erthé?xf v%ﬁ{& Dﬁ&@Q&?béd%E,ﬁ%t&éig{aﬂ%'@mt%d @%‘zé@%tuﬁhese

hydr ophobi c po can | am ne termnate | ene- propyl ene copol yner
rubber, a diZaN 3% mxémmét%dcmcﬂiesmge’ﬂat‘)éd d‘iweﬂechmb@e‘ﬁ, nisuchatas Piayadr ogenat ed

polylsopren r.ogen I or the like. 100221The.chain

ext ender t ha%z%c%av’g g(zggtegtb?% S@%ﬁ%/ﬁg 29 ‘ﬁ@ Q%@C%@aﬁﬁi(}]“ﬂ%lé%ﬁféﬁﬁ%e ¥ al's or
glycols ha\fh@gurbawafammaﬁ@@@bpax%(q%ﬁ@e%@kme uSddGh daspradticaneddi al s (strai ght
chai ned and branched), cycloaliphatic diols, alkylaryl dials, and the Iike.

Al kane di oligvastipe Anthaveniaugsdoaihet spathesyo UEOD Aty laboathal 2reavadsdry taesimg ar e

of Len Ut | 16 dun SONRLI LRSI AN Ve SKARIes ol 81 kADA ol subpat can be used

i ncl ude et hane ane hexane anedi ol (1, 3-BDO),

1, 5- pent an@dlBLLlZﬂ%ﬁ@tﬂﬁzyﬂngt yﬂahlt‘éd\ﬁ@% Patcbm b3, B}ZEﬁl“ByﬂmilpoBathi pganadi ol |
2,4-diethyl-1,5-pentanediol, 3-nme Pent anedi ol , and 1, 4-but anedl ol .
Di al kyl ene T@Fﬁf@#e Hirylory Jﬂelﬂé"hlha%raa%mw*we%e 69&’&0@01%@ tafttmdﬁﬁs*ej|uéwemg| ycol ,

can al so be%él&?g[é&softﬁmuﬁgm 55% %ngic'juf; %Wﬁ& -Qf suitable cycloaliphatic

dials inclu | 'opent ane exanédi met hanol (CHDM and the
| i ke. Exanmpbeks]of '$b|¢ ﬂnabhcealadtﬂcybamyéthmeofea (TPCLUdelyhyay egdiimoreractice of

di (phydroxyet hypet her, ( HOPI 4- benzenedj nmet hano hydr oxy. et 10X y)

bi phenol , BREHREHBN A et*wzﬂwﬁgfger%“eﬁﬁéﬁfw <é%ﬁl3%§fpgffé’éb HUTES: ~|)Re
Still, ot h%rﬁw&/é&%@ ar);égggg@ X hERESTS: %@duﬁé%du&zo hxr@[)%%%hy,lhyeﬁ%ene and

1,2-di(2-h oxyét hoxy zene. M xtures he above noted chain extenders
can al so béaydtuphnlne@m}ﬁ@mﬂﬁﬂa@hammmxB‘&mﬂerxsolmulhr weipbineticlosakitltiy thef gr eat er

ot her muptgratabity gy thafouchul RRR et e P ERt prge R eEe T o121 1S

characteri sfdies ar%%'vﬁﬁc 1ofs PHER (LA dd c‘vf"S@tOL@'}@'l whaoD D%%tbﬁsﬂédﬁif Smehting -
i ncl ude trinethyl ol pfopane, gl ycerin, and pentraerythritol. Nornally,

mul ti funct ipordiwiteis nvitht tederss drRE°GESPIE. & bﬁﬂwnooplaw'Wﬂphlymtﬂmﬁl‘é?ﬂﬁdnal

h tenders t P ghi di ngly,
The Tovel GPORIT RALTACT Gledredhaion s PeRars: Y RPRaR | GoBe Ra eutebh’ 10" o &

percent of (thﬁhwmiobmgw pf)ﬁﬁﬁinﬁhtexﬁmﬂeﬁ&(wmalﬁbmiﬁbﬁ@uﬁahengzto
t hermopl astic polyner. 1n other words, difunctional chain extenders will

typically r@mﬂé@en@m‘a& Wheesn t‘e*bb@towebwév%b%@mmw aygrest vralculaiount  of
chain extender

ext ender ar Llgt’h Wmcf ]ISQN’tphF epjeerlrlzéfzd}fngoﬁgléo m ek ﬁg%ﬁ@g&héqﬁqﬁl gh?InCent ion
will typi caJdaM: he OlvelohCnstsdeahslb@llarf v ail vauc}lr@dq%ﬁ theGhhge of 50,000 to

1,000,000 Daltons and a melting point which is within the range of 80°C to 250°C.

[6017] The TBC utifized in manufacturing the products of this invention is typically

the reaction product of (1} a hydrophobic polyol, (2) polyisocyanate or an aromatic

dicarboxylic acid, and (3) a linear chain extender containing 2 to 20 carbon atoms. The

technique under which these reactants are polymerized to synthesize the thermoplastic

polymer is conducted utilizing conventional equipment, catalysts, and procedures.

However, the polymerization is conducted in a manner that will result in attaining a

weight average molecular weight which is within the range of about 50,000 to about



wherein n represents an integer from2 to 20 and wherein n typically
represents an integer from2 to 12. Accordingly, the linear chain extender
will typically be selected fromthe group consisting of ethylene glycol, 1

, 3-propane diol, 1,4-butane diol, 1,5- pentane diol, | ,6-hexane diol,
1,7-heptane diol, 1,8-octane diol, 1,9-nénane diol, 1,10- decane diol,
1,11-undecane diol, and 1, 12-dodecane diol. The nost preferred chai n extender
is 1,12-dodecane diol with it being preferred for the chain extender to

consi st entdgugby Mitods. 121dogdecanairsh, obndubReN@ingiathyahoubsic pelyappieei at ed t hat
various mixtures of diols can be utilized as the chain extender in the
practice ofchtiRiestanAcreinniaghing 3¢ &9 eapan moghessri for kP poinrisch fasedie chai n

ext enders I o1 typically
be utlllzeggﬁé%ﬂg&82ﬁéﬁg§18%9 %%gkg &%X&“%§ﬁ1g%83§e i?%8@§%? esi zi ng
thernDpIashnmxmubyhmfémhamnﬂQMreﬂanmuﬁnybbeghxmemhmngumdunhaceﬁmutﬁmnother
hand, |inear E ext enders of higher nolecular weights will typically be
utilized irt ‘ReKiBYPRETopl astic pol ymers having | ower nelting points. For
instance, Xodiky dogRCangoMiddte }ﬁﬁﬂo}ti@e@mvgbh%QW'nF ﬂ‘?‘éfmbgﬁie%i'rﬂglért}%tme% astic
polymers having relatively |ow nelting points 00 The pol yi socyanate used
in synthesﬂ@smgenherﬁh@rwﬁﬁﬂ@srﬂmbpmﬂyﬁefan@up&eﬁbhabhynanwnﬁgﬁcyanate Wi | e

o PR ORISR R R el RO e

trii socyanatsesnste@bs diolwhf @ﬁj&@g@ﬁﬁi&)l@ﬁr@ﬁ]@hblﬂkﬂs RGat cak Be GRASRAkdYhayQicdedd and t hus
t he amount used, if any %enerally | ess than 4 nole percent and preferably

less - 10 pﬁl\t(htﬁﬁd@‘ﬂrréir(és perl sHeeHRsspAYbwPtde) @erSaerﬁcreeeatéri all of the
vari ous |s , I, | 1.

di i socyanat e§ﬁ§§é§§ng%%ﬂokvﬂ E@ﬁb@\ﬂﬁa%9${6ﬁ8%$§§ %5¥gﬁggé§q?%%§T?'nrxylene
di i socyanatmameXDiDY T plemyd €ngorlpdyels ssadyahaion, Pohapdtt baHenged, Tex@i.i socyanat e,
drphenylnethan e- 3, 3' -di nmet hoxy-4, 41-di i socyanate, and tol uene diisocyanate

WO, as wellfVid gl Fﬁﬁva@tcrlf&pﬁw%féww%fé%ﬁeueah@sr Tospht dinat &f rabeyanat e

| PDI 1 c A < [ and
grcyc?ohexé(ﬁ%?%ene ZLJQH§§g§§g§§g§%§&§ﬁ%¥oﬁ@g&gﬁa&§%?%g %ﬁﬁgggﬂggabove
di i socyanatiesntray. @hsaﬁbEyaseﬂ@méemehhhasoﬁehhewdlbmmmwmnmmmnmﬂb di i socyanat es

may be use 2Q1The p anate used in this |n ention be in the
formof a |db%}dg’g‘1 ‘S,%ﬁlogrd 1 Oélbi{) %ﬁdr“y‘f‘i’éF‘*S‘rS) oi 1‘@’0‘%?0%1 H’I?@‘%{%ycapped with an
I socyanat e.q;F0ksif X@imﬂ{lﬁdte& Hﬁg%%%}dkark%&ﬂr%;b%ﬁymyziiﬁ&Pﬁéﬂ%n@ 0Pt ypbo descri bed

above may be reac an’isoc),/anate-containing conpound to create a | ow
mol ecul ar W@mghmnmmiynﬁwwewdvda&pedﬂMklrWM$hmwemadeuﬁmmlwﬁeuﬂmﬂﬁcaﬁmp such

material s ‘II r ef ed, to as ch pre-polyners nornally
nave & numBeio 49 EnRgB bR Car G B SRR URE BRSSO CHe O Mibe of about
500 to abo%nﬁ‘-@rgoegﬁ @ahhemanam%aibexmlaeurs%ﬂ c%t&sf) vii&: ANeyierd, nore

diisocyanates is generally fromabout 0.95 to about 1.05, and preferably from

about 0, 98 respeetbei, Che @31 fﬁnldestrpﬁerdsdm &las). theer otids derbicddiont Cshe one or nore
hydr ophobi ¢ : ext i o of
the chai n oxraidBe B b BRSO B B HERGTERr At Re ARG G apout
0.3:1 to SihodAdyiididg Ul?,fcﬁnhy&hd%@J Fyr bampd e, rangeopiTabour 0.4:1 to
4:1. The nolar ratio of the chain extender to the polyol will preferably be
wi t hi n t he lingleigeacits ebslimentseso p cygliQunpagrdedwtiicturp tathopgt SisaiBloply@ewi t hin t he
range of about 1 r ti arboxylic
aci ds can B QSIItflf“Ip’rplzm]etﬁmi’ %t%gﬂ/ﬁ?ﬁgsr zlrﬁh}@tll%d%[gg@%%ﬂ%’ %nggg ggsdlgnﬁe with this
i nvention. [ ar oned dh@%dh@ral’}mw{slv@rllaﬁ}lrl(ﬂdl\l\# hiko tyrpkie dkdpor¢@itodintmtrom 8 to 16
carbon atonms. Some representative exanples of aromatic di carboxylic acids that
can be usedcidpél yde1ds ayhep it ialChesasing acilsb pRESHAY Prerdd geer ogEPReBIHEAAlPC aci d,
1, 8- naphth g | | d,

I, 6- napht hal Shed SRAEEH indibguidy SOARNIBANSMEHBINIRIN G 2 6.
napht hal enediiGiddxyldoanaatid] sorcds Hﬂbhtebmdhéﬁaeﬂ‘bmaa’abl@x&)ht griagiily,in 1her -
anthracenedrcareaxylké acid, 2,6- antgracened arboxylic acid, 2,7-

ant hr acenedi"OaPbOXPPT agigepd b e %tlé’ﬁeélli" PIS%WPP uiafugation.

1, 6- phenal enpd) e 4 igﬁ'a%h% drecRfenalanedi earhRi G gk Sarticut
2,8-naphthac ntdrég oc Og aci d l nfw- ngpﬁthacenedféargexyl|c?gcfgar
1,7-naphthacened|carboxyl|c acrd 1, 10- napht hacenedi car boxylic acid,

2, 7- pyrenedi car boxylic acid, 2,6-pyrenedicarboxylic acid, and

2, 8 pyrenedrcarboxylrc aci d. The preferred aromatic drcarboxylrc acrds i ncl ude

R DR R P | L P e | P P P | L P e | P | ~ o~ I PR P R [-E P - - | P T



[ 0029] The TBC used in manufacturing the products of this invention can be a
pol yur et hane, a copol yester, a copol yam de or a pol yuret haneurea. However,
TPUs are typically used as the TBC. TBCs, such as TPUs, that are useful in
making the articles of this invention can be synthesized utilizing the sane

t echni ques and equi pnent as are used in-#aki ng conventional TRUs. For

i nstance, in synthesizing TPUs that are suitable for use in the practice of
this invention, the hydrophobic polyol, the diisocyanate, and the chain

ext ender ar@c@ﬁ&kﬁﬂ@ﬂﬂv&‘loéﬁlﬁﬁgp@@@ﬂhh}%pi@&%er&@% atlch o cEgiigance, st any
conventional urethane reaction nmethod. Preferably, the TPU fornlng conponent s
of the pred®htol HoennereidnEawERrtle poryidn 2adaqn Besef GasleTvs xer, such as an
internal m B ) LY. ] preferred
process, tﬁﬁ” ? ?%%ﬁ@§ﬂ§* I%E iﬁﬂ F%%ﬁeggﬁﬁ%ﬁmﬁgeﬁgf@%gfﬁnﬂﬁpﬁ&gﬁtender and
added to thenexmnﬂddnwasrmnbbemdnqﬁhﬂﬂdmﬂ&ﬁ@@gMﬂﬁhuﬁsxﬂdﬂedwﬁﬁmgﬂﬁﬁeIy to the

ext ruder. cess pol yneri zatign starting tenperatuyres of the
d||socyanat 0? % ﬁf@ﬁ@ﬁ¥&gg%§®' 5 44 8Uﬁ §%ﬁéﬂ”§ﬁﬁ3ﬁpﬁp W&Hggw?i Y4B5%ut 100C
to about 13QG,h1SMiitiARIVE RN RE8SINT BbuPNIBLLEALI Qb 1S41alk] Ny tenperatures of
the bl end of the hydrophoblc pol yol and the aromatic chain extender is from

about 100C [#@1dbout haomyplahd: priefiersldliy \f’lrttwﬂhahwﬁf’blm GOP200GmeSui t abl e

m xing ti onent t. and formthe
Tou pot ymergetsin PrenplebEL iR abelits el 8 GuRErET S ok ahout 10
m nutes, angaRnef ghaid of ERMuabeu nh@a aﬁw#gﬁamm{ L5herkQ030) Theyt@eef erred
process to produce the TPU is the process referred to as the one-shot
polynerlzaﬁh@ﬁQb?%@béhcﬂWﬁb@ﬁ§C@ﬁ93§W@ﬁip@kﬁnéﬂﬂﬁ@b&dﬁ)ﬁﬁo@b@@ whi ch generally
IOgC;JLZ Ioze%l EH) h8°01§ < O%ﬁ?%u% did ?‘%t‘ lte?*mtnha? %Eﬁ/lu}%& DI gglg}le wpe)l dl?tt‘l rgtnnee?t s, that
dii socyanataahaﬁ[he tcflﬁﬁﬁzﬁd:@lﬁb’dlSgc@@mﬂl’d&hkfy‘ub%l tsuait @ﬁh)aﬁo@,nmemervwopmc@f from
about 90C to about 20Q0C. In as nmuch _as the reaction is exothermc, the
reaction t npERaRUIREPYERERErISy Of AgtikEses to about - 12 - 220C to 250C. The
TPU pol yner, I e L] hea IIetlzed
The pel | et LI Tpor by S RERERRL AP oy WEF T FRftitnhy BPERRHAAORRE' 7)o
reaction amidj t or glvyolt hevidPtlopel toetbsut 0B dtoins, sath enaidesi dislbkeradghtuti | i ze
catal ysts s s stannous and .ot her tal carboxyl ates wel | tertiary
ami nes. Ex&M P angt DTRBEISE ). CHr DO RAE @g?‘céltl‘éﬂ ag lgosf, ﬁep&lﬁeﬂ@ a{Hﬁ%‘U’s‘? I8kt oat e,
dibutyl Ui gl RHCalG RBSMSbUPLCHOLE PERRSPIENE ard ARA RRLAR! Somd FON

acetyl acetonate, nmgnesium acetyl acetonate, and [ Exanp es of tertiary
am ne catahysEEHMM@baﬁﬂntﬁﬂ@Mﬁ&h@m@ﬂ&ﬂmimﬁﬂﬁandduhﬁukuM&mEGhbpanhount of the

one or nore,ca ts is |l ow, gen out 5 0 about 00 parts by

wei ght per HﬁﬁfléﬁﬁﬁﬁP9§0%§w%@ﬁ@Hﬁ g{ gﬁﬁﬂﬁhd”‘ﬁiﬁﬁ§89’ LOPSEB 1 00321 The

wei ght averrge)mbecubathweig hpéﬂ\édf)moz‘audk@hyTR% e Yol US gk mtﬂne practice
of this invention will typica be in the range of about 50,000 to about

500, 000 Dalpewtagedipls @lfdeha@iugmﬁfﬁi@ Bisbuieneedicogb oo, atsbas iB00]0ee! Bal eshs, and

nor e preferabl fro 000,1t o0,about 300,00 Mwv of the TPU
pol ymer is dj bne %ﬁof’ﬁﬁoqp&ma%ﬁbhgfﬁ%gfﬁwhdch% o 6ﬁpiﬁﬁmgﬁ: CPO) agalnst

pol ystyr en%y@b@l&ﬂﬁﬁé’ diol3BaVhenc \aldpeaesdi ool acytRhevRb@ite bR @tyRBr is
desired, it can be achi eved by S|ngﬁa smal | amount of a cross |inking agent

havi ng an éO@ﬂﬁdéﬁﬁGﬂ@ﬁ@&h@fh@#méhé ay! diedninglnde hlrpagioens @tfbss 1i nki ng. The
amunt of %v%‘t&vét O]ﬁ%}tﬂgr n( Ko °) yﬁq)%nfé}g@lxnetﬁartﬂplb?sl ecﬁ(ﬁx‘}%m&ﬁ bﬂgegﬁlpercent of

the total nol eéhder

percent. Ahth@hézicﬁu\l ahbw@leﬁ ibispbbiey] Fetihodldte dndclielse Stmeom@f adubrrchwli ght in
the preferred TPU pol isto reﬁlace | ess than 1 nole percent of the chain

ext ender WCKISNEFH gt lh til— hydgpady(isagem and b IHErReierGEY XY IIRRIGE | s
acconpl is h%xﬁ%e@&’ﬂ h&% ReGo Rﬂ%schdfnry&'ttﬂgc 2960 158%\1 LRGN

H0023] Chain extenders with a functionality of greater than 2 may also be used with
the proviso that the resulting polymer retains its thermoplastic nature and other desired

chemical and physical characteristics. Examples of such multifunctional chain extenders



average functionality greater than 2.0 together with the hydrophobic polyol,
the i socyanate conpound, and chain extender in the reaction mxture to

manuf acture the TPU pol yner. The anount of cross |inking agent used in the
reaction mxture to nake the TPU polymer will depend on the desired nol ecul ar
wei ght and the effectiveness of the part?eul ar cross |inking agent used.
Usually, less than 2.0 nole percent, and preferably less than 1.0 nole
percent, based on the total noles of chain extender used in naking the TPU
pol ymer ar @nd1s@hrinteeM@biprphing O&Srih | MKipRGrageRtitddr SEe4LE hatiRnbidml e percent,
based on the total noles of chain extender would be difficult to nelt process.
- 13 - Therdpigratengdes ajcaised Hb‘fOfwfbé‘Qﬁ Mt il g caguhehalisedenders todmidBsut 0. 05
mol e perce rC nthe chain

ext ender. ?%b%%f?ggH@ngga in %ﬁ% agg:g%ﬁgé%t% e%%cﬁhﬁﬁﬁ@g&?%ﬁﬁg9o i gonerie
materi al s wﬂ&mhmﬁaMﬁx@@rﬁvemagﬁb&ﬂﬂ@hhdﬁ@bnhyﬁﬁﬁh@ﬁﬁﬂhﬁmuhhﬁhﬁ&nO and have the
ability to cross link the Eﬁﬁ h materials are known in the
art of theFﬁﬁ@gﬁsﬁﬁf Frépagcin Eﬂé?W@@aﬁﬂd wP?nQPﬂ&“ﬁ@@H?sdﬁﬁ%ﬁﬁaé‘Fﬁ“nethylo
propane (T i t £ . dto
part|cuIarkgkgg&g“ggg¥€§%¥ég%$%§smjgﬁk?ﬁ%@gggﬁ%pﬁ?gggglgﬁﬁoggﬁﬁ%é 3ﬁers used
in accordambEHWﬂKmd@hm&ﬂnnmemﬁﬁnnneawgmewnmxed Wi th various conventi onal

additives ents uch as. fi IIe tioxi.dants ders,
o grent o, BB ant he iy PSR ESen & BuTBieny ueigieadf (R o Bk GroBELESg of 1 s,
Waxes, and(ﬁhﬁshh%@hmf%hh@ﬁ&aﬁﬁ@@o@ﬁ@s@@i@ﬁ?ﬂwﬁﬂ%'Ude talc, S|!|pates _clays
caIC|un1carbonate and the |ike. The | evel of conventional additives wll

depend on the final properties an g?%[nggbdeS|red end-use application, as
is well known to those skilled in 2 npoundi ng TPUs. The additives
may be added during the reaction to forn1t B TPU, but are normally added in a

second conpdisigh ﬂge}ﬁéﬁ’ﬁts dnQ0R¢drkem 2110 B0 pad yiefeius egidaflykfigcfpnachi ce of this
invention has a nelting point which is within the range of about 80C to about
250C. |t wlmtpgftrym%am 3? ha&georaingst thﬂdglewfﬁtn Giesler wET toRiln be reedtethge of

b whi ch
i thi nte Toa0e e Sdnp A b eRR G bbb B PRl B e Tty

pol ymer Ca@cb@n@&@ﬁd[@ﬁu@ﬁeﬁﬁﬂi 1nght;&mASTM D BdctAireQRolus bn@nandiibf, er@nt i al
scanni ng cal ori neter wever, in_the case of verg soft polyners the
P

Kot | er met Weerngaliplpk ! ﬁé‘é@eqﬁﬁe thohgiu &, IPndodseveidiy. gor Hos r@iqﬁ@dﬂn@)n [ 00381The
TPUs used '&mﬁ&éﬁ% ?% WoliDGnk N& %{h i£h¢ gﬁ% glfu&{yd%}e {Pﬁé%ﬁ% P%Qteﬁ 4,86 %m%xﬁe' I ent

resi stance agal ns npressi on se I nstance Is TPU
typi cal | y ehfietsofl, ILBEiSdid(,encS@b 1. aloROQ9p s tHoal bOdppr@sged thanvazRUs npxwefer abl y

| ess than 15%  and nost preferably |ess than 10% when tested at 23C in

accor dance C\ﬁﬂtqlp RETHG Uiz ed as Tfﬁéy anszstcmiﬁélathﬁpgmceﬁéﬂ"ﬁlfelnmt%gffws@t@fn over 1000

psi (6.9 X pifer PR&GR ﬁulmé‘ﬂf?ea‘?' 9%& RE'é?s Eﬁ%e %Qxl%vﬁo &ﬁfdgf(x)xf‘eﬁp 1&@@&5500% as

measur ed accordi ng r ASTM 041 bl e have a
tensile stmamgnhnmmggmﬁamﬂmﬂ@ﬂanmhﬁﬂb E@nnﬁ&uﬁ aothillée Pasdabspe amd iwi | | nost

g;g];:{ 2‘? 'y s?%tggzp?éx}lg,ﬁ}eﬁ{el? Idalt% p:Q ‘f{g‘fqgg Q\/I&fg rqut?\faésy hi gfl me?tmzﬁofg)tgntgs 1.1(t}]1'é élth)ér 107

hand, linear chain extenders of higher molecular weights will typically be utilized in
making thenmoplastic polymers having lower melting points. For instance, 1,12-
dodecane diol can be emiployed in synthesizing thermoplastic polymers having relatively
fow melting points.

{0025] The polyisocyanate used in synthesizing the thermoplastic polymer is
preferably a diisocyanate. While aliphatic diisocyanates can be utilized, aromatic
ditsocyanates are highly preferred. Moreover, the use of multifunctional isocyanate
compounds, 1.e., trilsocyanates, etc., which cause crosslinking, are generally avoided and

thus the amount used, if any, 1s generally less than 4 mole percent and preferably less



[ 0039] One of the nmobst conmon commercial printing processes is offset

| ithography. In this printing process, ink is offset froma printing plate to
a rubber-surfaced printing blanket or cylindrical sleeve nounted on a bl anket
cylinder before being transferred to a substrate, such as paper. Typically,
the printing blanket or sleeve includes &t | east one base | ayer conprised of
nmetal or fabric, and a printing surface |layer fornmed froma polyneric rubber
material which is adapted to carry and transfer liquid printing ink. The

bl anket or tsdeBn@lcapeseent ¥pet abbiythenchuieks anall ot @t VedbatieGomeassi bl e | ayer.
United States Patent Application Publication No. 2008/ 0070042 Al discloses a
printing blSaHREE dgpocyprardnelies waimgc dhecrspmiastrl ap ddruribigrdior

t her mopl astj..c. pol YU | .o : i L0f  Wnj:ted . Stat es Pat ent
pppl 1 oat o B RO b Y b NI PR R ey

ref erence fmaphthhienpuSpbsecehate] dipsdatethgnepd, bdiinrtholly-dpketisodyhadte,cad be

manuf actured utilizing th dr ophobi ¢ t hernopl astic bl ock copol yners of this
i nvention. ff%@@zm 1?@8&3@%&%@5%58 &’ﬁ{fﬁée‘éphﬁayéP%@C@'ﬁWf@rﬁ&*F@'ﬂ% HORKENY pi cal Iy
conpri se nafs@hnQt (@Yﬁ},h@ibﬁ‘ldﬂﬁg &liisBB RS DR de b eg . b8 hgatis en®f @

sol vent to dissolve the rubber erial” so that it may be coated, in numerous
t hi n passedlicyohfextihethisasd.plysocTheits dPvems amisimarhenthbebeapoeataedepri or to
curing. Al tierna‘g\éti veel% thant_ ﬁ{ ah ?rhﬂs§nt*heté.c, rubber nageri,‘g s may be

cal ender ed Rt 8°% P BAEE VSIS  RIHAGT Byp 87 WEIISgranales gig bf Uishense due to the
need to adgopmsyel yTRORSILRbAAME@sed I ROLIVAREDOAS be ih@clbibef a st be cured
under pressure, which is a tinme _consum ng process. [0041] Conpressible |ayers
current |y implegdargyashtypsiesicoy obgemen wlagh sfengaeppadayid gushcyasaisy iehet i ¢
rubbers, r b , ast ur et L.ch. have been pr S into a
Col Iul ar " SR AFBieh SRS iRl MO SLPRNR. plRb 0 DRNA BECE AR BERSREY, L 01 Cally
requi res t hathkbe sefvasatvemumidocothgaal wecrtle arlob berlcomdrardiglt phbmeprad¢essi ng,
whi ch must then be evaporated prior to curing. Cast urethanes can also present
conpl i cat | ARPSIRVIEE eedsitig mSiet IR ftpyeh Nyakedialhiss npyablyreieirad (P #ghieT ol | ed,
and this can/ i E L Yid [ eTom=Yalo BRI . dnPB44] As the
conpr essi bf?jgbl1 aygré%hﬁé\%\é] ose}i%lll“%}gmg} gﬁ% a%:ié&rrgﬁ%r ag?l “f@ﬂg‘(’g‘wﬁ‘? ?’ﬁ&’%ggéﬁ '%ace | ayer
Wi t hout cawgiicigisdvigtiotitei rarpeaff ablng SO0agebotthe, 000 Mpitessi bl e | ayer mnust exhi bit
good - 15 - recovery from.i ct in order to be effectiye.. Generally, the
abi ity of 94 bl aﬁ’i&%‘t‘no_{eda?%g?@?OBEPhﬁWéﬁwalSeWﬁS‘F‘@%éﬁgfﬁe’@ ¥ &0 HRSTPES usef ul
life, thus g hefomn! ERelblEAHER dodut YPE Ealdot: |08 dkalor b of hBldi@ the

| ongevity of the blanket. As such, it would be desirable to forma

conpr essi bineltsaylghe wing br mertedryilalpsowhipohyoismed dhveotche rabilchtiy eafenddre The

conpressi bl e |l ayer resi st r manent .c SSi set. and subse ntly;
et heTHES ol e pit BT AP TR L A R B S S & i s a
need in theAf Eo5:%111@%1'1E‘iﬁg@t;IpF]@[I?fb@Rvi@ﬁx@dz!é%ng%ﬁ@h@ﬁ 08¢:Phd i ngeBhapket or

sl eeve fornmed fromlayers w nc e easily processed, which provides the

may b
desired gauge @rite tlaxe axiendepto iﬁﬁimﬁiﬂh@,ﬁl avederaiy Ok vetbini Bictrangeadiabedic® ! t o

permanent conpressi.on. The .present invention meets (Lrg e,needs by providing an
of fset pri %f Frﬁgal !"Hﬁl&%@egﬁfglﬁ@}é Vi’%ﬂ'l“ﬁlﬁﬂ%“’%‘ﬁ%%?“ -?30 r‘gyers whi ch is made
with the T evi ausiky valege bt hethahedRiafboRilinidilk @R RIdidYed hefeoksiling use of
this TBC provides an advantage over previously used polymeric rubber materials
because t héheTHECH gsaslippricedinandyipribeengation Thourmehe divedexylor asédmiént s.
;.ngjjeAccort}%i&%l QnfiiE ﬁ'gl%%et%tl603‘&1'6[0%6"&‘((91{15? S (}%e Irerllaye%%tlat(i)xpe’ ex%lrgaiés%tflarrlw%latﬁcanket or

dicarboxylic acids that can be used include terephthalic acid, 1sophthalic acid,

orthophthalic acid, 1,8-naphthalenedicarboxylic acid, 1,7-naphthalenedicarboxylic acid,

1,6-naphthalenedicarboxylic acid, 1,5-naphthalenedicarboxylic acid, 2,6-

naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, 1,7-

anthracenedicarboxvlic acid, 2,6-anthracenedicarboxvlic acid, 2,7-

anthracenedicarboxylic acid, 2,6-phenalencdicarboxylic acid, 1,6-phenalenedicarboxylic



is provided conprising at | east a base |layer, a conpressible |layer, and a
printing surface |ayer, wherein the conpressible |ayer has voids therein; and
wherein the conpressible layer is conprised of the TBC. The TBC can optionally
be alloyed with a nitrile rubber, H M polysul fide, or butyl rubber. [0045]1n
one enbodi nent of the invention, the badé-layer of the blanket or sleeve may
conprise a fabric, a netal, or a polyneric material. In another enbodi nent,

t he base |l ayer may conprise a thernoplastic polyner or thernoplastic polymner

al ' oy. The apydi nyiptgnsudiacebdxalienciapy s eapphi@aedcdibbbeiyciob gmeric materi al .

In an alternative enbodi nent of this invention, the r|nt|ng surface | ayer is
conpri sed GWPWﬁ@mmﬁhpﬁ?OﬁﬁméFﬁb97dﬁmh$@“mBﬁch9GﬂB]%ﬁjddéordance with anot her

aspect. of tae,h ANERHLAD.« ALY 08Bl ANKAL Ofic 26898 RuRIOXMARHCOMPT T ST NG a

base | ayer conprising t oy t ereo and a’ printing-surface |ayer
conpri si ng aad Ritepyrepddasithiox ypohyide T he prefdresinophast dicarpot yinarcidlihdyde The

printing blan eev f.urther in | ude a, conpressible |ayer positioned
bet ween thémﬁg§EMF3§é “&ﬁgﬁgﬁy"aﬁﬁﬂsﬁb ’gﬁﬁgwﬁﬁﬁfﬂ“Wﬁ ¥hnhe” conpressi bl e
| ayer C0”prté@ﬁﬁhﬁwtdhﬁft'ﬂ%)(&la@ft)&tﬁs,HQ:'IM@%Q%&EU@% t hermopl asti c pol ymer all oy
having voids 6 - therein n this enbodi nent, the printing surface |ayer

preferably @%%%rlsEbdEBFheﬁhnphasﬁ@EWpQUVﬁBﬁX@L%GVﬂﬂand@mmnedpm@ﬁerabIy a

h | ' 0471The pri nt i | anket.. | f
i s onbod AT 1 Gl vt o gl PR B LR T AS 7 hdt £ oned

bel ow t he pyjinlliynges by fhaaasd.ayBUs, stiicad TROE theiRf Qe MERbkin@Yes arfilis 6PNPri se a
fabric, the TBC, or an a||Oé of the TBC Preferably t he i mage rei nforcenent
H

| ayer conpriis d&catpaasyAGcszShgHim tﬁéﬁfﬂﬁ‘é%h%il%wﬁﬁgqyﬂ}@aﬂb?s ¥han the
Shore A har ?ll?@%nﬁimg]&%vgﬁwdi PPUSUEL, ﬁetaxlic%y ﬁ &Eﬁ %@JLM;@E’&?? hJ@g%

r ei nf or cengnt re A har
100481The puwi uxtaunngxetﬁramﬂcebf oiis siveeia, mt h@hm@heiﬂbq)d]vn’e e didycfanntcherd thacl ude

one or nore reinforcin fabr l.ayers positioned between the base |ayer and
the printi n§8¢rradd “I“g%%‘rm“f&(yf@fi%a/ iogCthReKl RO GraCERECe YR s i ncl uded i n

the construyghifond] h?etﬁzﬁie%&ﬁz%hﬂ&:tﬁ@ibrP"Gfela%Yy?'% é”@P@rf&%ﬁﬁ@%M?&ﬁﬁ ttdromed bel ow
the i mage reinforcenent layer. According to another aspect the invention, a

met hod of medskwgneenpon atd mgt bblanketedn asugabie niingl, siding aa nticmfp?ﬂewr bl e | ayer

is provide co rising I base substrate web or roviding a
soufce. of  THODTBENGF i TP BN R Pegnor o5 PER MO e g Taobre

voi d- pr odugiyNg) {EBJ*Q{dL@lwnhQ}S& g%blr&aﬁﬂ%t&@@ M RAbOW th@@{t?&fcr QéfﬁBlgﬁé'bSt antially
the entire surface of base substrate or sleeve to forma conpressible

| ayer therdbn dnamwamf@w ﬂﬁﬁ@swamqimq g csmudeacéultdy@pmo%mgtdne conpr essi bl e

| ayer. [0049 'he. voi 1s selected f consi sting
of pr e ox BANUSI e BEGRE S Sun TR BE kG T B U E B E e b OO LGt agen <.

Al ternativebyc, Tah@ioité@uﬁlﬁy TRy Bisowe N e@tead abyut 130ar, p%;%lﬂgo&qu@g©habl e materi al
that is subsequently renoved after forination of the |ayer or é whi pping air

into the tRebipizald %arﬁagmerm% e the blendj of the hyﬁm@hmﬁﬂwl appPB01l n one
embodi ment apom}tlbsei.hgﬁtc&?&dut 8; OY'%E%UPE&QHQE QQQ@E@%,%&% BP&@ Eﬂlx@%%m about

150°C to 200°C. Suitable mixing times in order to enable the various components to
react and form the TPU polymers of the present invention are generally from about 2 to
about 10 minutes, and preferably from about 3 to about 5 minutes.

{0030] The preferred process to produce the TPU is the process referred to as the
one-shot polymerization process. In the one-shot polymerization process which
generally occurs in situ, a simultaneous reaction occurs between three components, that
is the one or more hydrophobic polyol, the chain extender, and the diisocyanate. The
reaction is generally initiated at a temperature of from about 90°C to about 200°C, In as

much as the reaction is exothermic, the reaction temperature generally increases to about



unexpanded m crospheres, and the nmethod of extruding the TBC further conprises
expandi ng the m crospheres. In an alternative enbodi nent, the voi d-produci ng
mat eri al conprises unexpanded m crospheres, wherein the mcrospheres are
expanded by heating after extrusion of the conpressible |ayer, In another
enbodi ment of the invention, a nmethod ofl2making a printing bl anket or sleeve

i ncluding a conpressible layer is provided conprising providing a base |ayer
conprising a substrate web or sleeve; applying a conpressible |ayer conprising
a ther nopl aghicctyIORTHOT ptﬁ@nmhﬁﬂtd\g {ROlMOR @lhu@Yr and Wil typitQlytte
substrate web or sleeve; and providing a printing surface |ayer over the

conpr essi bivellgtpdr The acliqs of BAp s nrewmally sthecddpapreasd vbisel P &9einieaye be in t he
formof a fé&ﬂ%? éﬂﬁﬁ%twaf@~mﬁtla”‘nated to the base layer. The base | ayer
may conprise a ah P50 ymer, or a thernoplastic polyner or
thernDpIasqumnpolyhﬁgoﬁmﬂ&wuddha;mﬂum&amgm&untaQQAMamefmnamhaoﬂﬁaise a rubber,
the T'BC, or an alloy o{ the 'IBC. [0051]1In sglll an th r_enbodi nent of the

i nventi on, L#%@XH%FH68“8 Ak HY SBINST PGP PAMEEY CHPOEY @@%@“@bﬁﬁrises

providi ng M&?&Am@s{ Q&Qa(fprdlmmuadﬁapa& E%w&m& %Jo&%}{ﬁealggj R&oykdi ng a
printing surface |ayer over t he” base | ayer; ere the base layer and the
printing sunmhaicayluaglcenatconmeselm&n:etyTzBéloomeamdahﬁ: bige. of xanfdesTB@tiAge or di ngl y,

it is a feature nts of res |nv tlon to.provide a printing
bl anket. or CSTREVRAY R ey SatGHE R Pk Badt piuh S Bl afuPe ayer
or printing,aukfas e @éﬁéral'l‘,sﬁf)ﬁlrémgt 30 RMvdut heriee hﬁ?%@h &ht @@xl WTB6n Piirts

t her nopl asti ¢ “pol yner al %ghe propertles of the TBCs give thema

di sti nct ph@@ﬁsgﬂm@ﬂaﬁv@ﬁﬂﬁQEOWGml @bés Iayers in a printing blanket or

I h f des. f bi |
' aesi oni A0 pr i b5 R ebl et HESTudOa g R S R e b e for

use in off%ﬁtmp{ bm;mg»elﬁm IR nypitdIB bEBﬁshmu bt ARAUF(, 80 Bebusesoofoosol vent s
in processi saves tinme, cost, and effort in addlng, dryin and
ch,’gqoverwﬁw

recovering jahlyaleein ebo 108.00R g plgut p@ﬁ QbaBaltep. e iRty
E:Jr t her mor Gt B J'?% 09(9 S g%ﬁd&'ﬁ@totnrs a?’ N I‘VR{]% thal”t%eﬁolgfgltcﬂs 11%a§u11é$(ed in
anket construct I ONns, for In I'onal proces savi ngs.

These TBC: scalré@gps gMI;@ﬁneemload,Maan@Q,@apm (tdm:t) debey! A Bt easd 4tymﬁ@d or abl e and
recyclable. Further, these TBCs mmintain their elastonerlc behavi or over a

wi de tenper@@3de rAthge a harwr tedsrukiaveisit APGrPabeBguRdeds it £30 Barrhisyse oved
cohesive s ngt, " or sleeve
in which ttﬁg% g}#’e a|11£]a213#111%1,rngg fe%gmg?)@g\ggheégér rx%vgﬁ %}125\\/ tEg CI%ERQTQ ItgR:)lééﬂdtetérl%ﬁt)od| ment
of the i nve}mnl DOt mdsdfmcmsqllmkﬁﬂga Treranaht af @bmritnkmg; dleansed ileferdblwi |1 be
appre0|ated that the | ayers %5 shown in the blanket c nspruc% @H ﬁﬁe al so

appl i cabl e 1t% i) BlFeEsHise HE oo het PP Ch AR RBFe RGPy

conpri si ng tl"f‘mblaﬁl%lel Y& 14, aﬁlc%mn%%m& BrelRY S nﬁeﬁms@@l@ ol Rl ghesyr face

| ayer 18. The bl anket Optlg nal 'y fray include additional |ayers such as, for
exanpl e, falmlnrm‘ar@dﬂff’dr pilpgepisyo opldcayes tid lamdlcipraget oiehatipickxgngdty or |ayer
17. The varlg bkﬁ@ Hgl Z?NBJ | ayers may be secured to one another using a
sui tabl e adHEsFPERAE0 MF)1 8"~ enbodi ment shown, base |ayer 12

conprises 3pf3pri CTilac‘z’r%Es zu{l&ngsia%&dmh%h@dom e&diad @@rcﬁhﬁﬁhﬁ@ﬁ@enﬁ' hanngne base
| ayer may be included in the construction.” In this enbodi nent, the” printing

surface | ayaerrag@ftmhmclh@esrtatepmay&é}ﬁogeth@m\b@n thedweraphpbicipatyohsle al t er nat i vel y

gf)'[ne): InZ*? i E,gfﬁv-{ggt O%%Wa).élqugl ija%lfc(?ﬁ Ier.lgéur 1[;1 t fhrcgft’o(gx Ml @mfﬁ%maXu{auux aytha

TPU polymer. The amount of cross linking agent used in the reaction mixture to make
the TPU polymer will depend on the desived molecular weight and the effectiveness of
the particular cross linking agent used. Usually, less than 2.0 mole percent, and
preferably less than 1.0 mole percent, based on the total moles of chain extender used in
making the TPU polymer are used. Levels of cross linking agent greater than 2.0 mole

percent, based on the total moles of ¢chain extender would be difficult to melt process.



TBC whi ch provides support when the printing blanket is placed under tension.
Where the printing bl anket is tensioned, the base | ayer should have a
coefficient of friction which facilitates even tensioning of the bl anket
around a printing cylinder. This may be achieved with the use of the TBC, an
alloy of the TBC, the TBC reinforced w-tlR-fibers, or a conposite of the TBC
wth a textile fabric. Wiere the printing blanket i's non-tensioned, a netal
base | ayer may be used, or any of the above TBC materials may be used as | ong
as they prdticttgotchie ol sBdotsdmkelongat isen ipfopabbies)s H0R5RIcEheochopr essi bl e
layer 15 is conprised of the TBC and/or an alloy of the TBC. The TBC or an
al i oy of the T8 lﬁaﬁmbéwﬁbpﬁé@aPH@B“@@#ﬁFE@gﬁbF@‘@ayers by introduci ng voi ds
wi thin the 8 mat ghl abss HIGHEs RIS, T8Y, Do dhDRKGEE: mmwﬁagn&tagm' ques that
i ncl ude the 1 ncorporation o re-expan e& m cr osp eres unexpanded
nicrosphere@nﬂhah&ammamdgmﬁUNUDMEﬁyhbmﬁabx@am@é&mdmgw@ﬁntm9H$Uamb®ﬂgmnateriaI,

or the use of hernlc or exo hernl bl owi n ts O her, suitabl e
Cechnt ques 1ol HAE TS SHEPBET AENGn an ETeUbSbagaroN BEUSH POPTTEhohabl o

addi tives, preehanteM jihhPRidAs: lﬁ&ua@@mﬁ@g m Shpa RN LbechneQnpREat i on of
Iom#b0|I|n liquid additives. [0056] The a I|ty to control void gauge and

per cent age Wondhdehrepanejas besn de@fbérmI“Wg L@h« bhedererblodrdsa linkinghgetie voi ds are
i ntroduced. us pheres i.s. -ed, for oducing voi.ds into

t he TBC Nﬂ%@%ﬁ he?@gﬁpﬂk%b%%dhgor 8?5%9 nt&%qﬁ151 Eﬁgécmﬁj &gﬁﬁlor to TBC
pel let for Wﬁﬁb@lcﬂﬂ;mﬂﬁmﬁ]m(ﬂddle& bveznd}btﬂlnﬁgxgal’gemmclﬁ)ﬁ@ﬁE@§lzﬂgaﬁﬂdﬁxhs as extrusion

as expl ai ned bel ow,, 100571When usji ng gre expanded m crospheres, care nust be
taken so t KAENHHE RISPERS LMY |duientyBY AobRsr Natticyess 85SFHa %t relies on
shear, - SuChyags Gk RN iR e e LY ﬁm@%r&ﬁwgpagrsg%ﬂtﬁnpref erred for
use in the present invention m cr ospheres expan i eat and can be
added duri rgrbextteusidane Bind Bxpanded Lms«chhmaTB@hmastmﬁ e:ieeamd <sn ma teml r u5| on die
as descri bed Qelgw r sug qrent to extru5|on wi t.h tgg qg
addi ti onal Pﬁ%’é{““\?&} fgoga 3& STEb 1B BOR 1S 1HEHERO 5 é&? W*dof - 19 -
heat, the rahe (Qtfmfaampbn&amg@ﬁmh%%&ﬁﬁ%ﬁlm m@dhenﬁmu@aé%nwl ng | ayer
fornatlon and/ or | am nation. Percentage void content for either pre-expanded
or unexpend@mxﬁw&ﬁﬁéﬁhéme&onsmazmhhdMImﬂxmﬁdvmndmg@ugeﬂqihe nunber of spheres
added, and ir unjfo stribu JO Within t S|ble | ayer. 100581The
TaC conpr eddl e 1 BeTPsoliin ardhinRe Pt G RGN et RPE s pher os
di spersed iyhicif i@ﬁwﬁ%@ﬂﬁlr% peSdthub@ngey 'td‘é[tiou@@%“@“t & wﬁﬂ@p@aﬂ?ﬁ&x@ﬂn@ﬁﬁ %C pol ymer
having a Shore A hardness of from about 55 to 70. Suitable nethods o
i ncor por at ipngt mibeehos phtssietheirmen of B®wPO& Wdisdloos 84D CnarBuridipeans tRatdht
Applications EP 1.174 459 Al, and EP 1 233 tions WO
007 10050, SR WETHORAIED IS Ll Bt Tt apo B AR e TRBE DG r ared her ei n
by ref er engguitidORHRIMNRE PR IVIRG cﬁ@ﬁ@hﬁ%@x@cﬁ @cdoﬁﬁﬁ: tdl SSPrOOLBaedogsi ng
expanded mi crospheres, the tenperature of the TBC during the application
process shaosing abbffmptnalb@mmw&%én@m@zr@%ﬁ ﬁbnwemanruﬂ@ C@ﬁfe dfhenndadr ospheres so
that the amp 3 I cessing of the
conpressibPOHpgﬁéim%Vﬁg?éuﬂﬁﬂ(f@éiu‘%%Pé%%? Kﬂ '§Rmép§gﬁp ucéﬁ“u5|ng
unexpended [@G38] 0S pligs EBUs &@JB@uUﬁl}ttu@@gﬂl@:ﬁhﬁdﬁk usthidiav@itios lofght dxyclaove t he
expansi on tenperature of the TBC during _extrusion such that the expan5|on
occurs at GPSISHEKE abﬁé*téﬁm’f‘éfimﬂﬁ@ awdiengge st delvstppes, s TP Udppically €% s t hen
passed thr b o Iternatlvely,
t he tenperggggé of Q$ 86 Eﬁguﬂﬁgﬁ ﬁi%ﬁﬁb§¥QE&? éggéﬁéng?gﬁﬂggﬁﬁgrature of the
n1crospher@&ﬁdubwngmuhﬁlH%&mﬂ&n@nuﬂn@aﬁismamdnﬂmhgaqﬂenswyﬁbnobghhqgust to or
slightly

also offer high tensile strengths of over 1000 psi (6.9 x 10° Pascals) and elongations to
break of greater than 500% as measured according to ASTM D412 at 23°C. The TPU
will also preferable have a tensile strength of greater than 1500 psi (1.0 x 107 Pascals)
and will most preferably exhibit a tensile strength of greater than 2000 psi (1.4 x 10’

Pascals).



above the expansion tenperature of the m crospheres. In this ease, the
softeni ng point of the TBC should be nmatched relatively closely to the
expansi on tenperature of the mcrospheres so that it can deformto acconmodate
t he expansion.. One nethod of raising the tenperature of the TESC to the
expansi on tenperature of the mcrospherédg-is to pass the extruded TBC film
contai ni ng the unexpended m crospheres through a heated nip or series of
heated ni ps so that the tenperature of the conposite is gradually raised to

t he expansion tenperature of the m erospheres and expansi on occurs under
pressure to control the total gauge of the conpressible layer. This
tenperaturé1§%§é§ﬂ§$£ﬁe t enperature reached during conpoundi ng and extrusi on,
allowing t terj ~SOf. . Jm-grospheres.t.o. ; [ ressure,
control 11 ng L anoise! Bp et Sl oL RRaRg bRl FERROHORS P

exot her m c Ibklowprigiiagentss, my isadisentro:adyceding ptaoe toherubber2@rfacdBEimmger i al
during inigﬁak conpou di? / manuf acturin OL thg 1B ?nd‘prior to TBC pell et
formation OFARKBrAEFBEISE Slaets et rerhiPlapr g cH 4RI §eIORt Bl G2 aYE S deconpose
when their _sﬁﬁstnla‘(@gx'lc@lrhstp‘ﬁﬁ&erﬁfgl-&_raﬁy,'tﬁe Leaghad.andor SLRATRIGRS HR one .
deconposi tion. Endotherm c bl'owi ng agents ‘absorb energy during deconposition
and tend t darehpasenipesy! gasctharfapxohén prictiagentase lappoxeddvely 110 m/g.

Such bl owi ng agents are useful .in producing finer and.nore honogeneaus foans.
T00601 Exot REPTC o b e PR R g N R CRi e gt end t o
rel ease nDMLgu@asorshRNe BREBEAGIIN fc]ROL Rh SnteARREAX toBhRbIbIE 2 el (igitedThey are
useful in producing foans with |arger void 8auge. e voi d gauge and

per cent age St dontemliciteondapdatem NoRUPRE0AMIdn | gindotsy peorpting bbwkelg agent ,
heat, the rate. of: coqgli, . )r eSS UL ¢ ed.to the layer during |ayer
B RO A TR BB B APRL S BB g fur Lo, |
sugars, or igtheriisatatiigeel Y nsed Shie PmhenipplicatioarublicooheNaddesiosmothe TBC in
t he conpoundi ng stage or_ during Lhernalﬂgrocessi&@. Once the | eachabl e

addi tives aredF HESFPEHET BeeInRBGRIGHCE OB PREOPHfUEBHGRE PIOERELFRISY ayer i s
fornmed. At g.hi Ak ufak 3G : %H%h,,f‘ G Mgt h an
appropri atet gg?bgﬁt "l{lﬁg{:tﬁ]&_d—'{ éf’!r@s{g 1\1/%%[ géholl%gca@%l 0 tl&%l%giogég??ﬁhg@?bx% hout

degr adi ng tineidvayern. Wth the additives thus renoved, voids remain in the

| ayer. The e of these voids is determ ned by the gauge. of the particulate
addi tive ség@@{? ed, MR PEPRSUBEEIRAT RGETIE 47 BunpBiGE T €01 PHEAETEof t he
quantity andy gt hbBhaBigl whils Bgdtd Y 8sa0d deghe® Qlsol @MY albber
100621Mechani cal whi pping of the nblten TBC can al so be enployed to introduce
voi ds Wi t himmteriré sb dyert mdydre @radpineunwharn thingaTBE drasthibdere pipl fféd by t her nal
processing by extrusion or other nmeans, the TBC can be agitated mechani cal
Teans. such HEE B T5P T5EHEN a8 B0 AP e Ao WGP AUt B R HOERSMTEAr means can
include stifitied GhatdPRBLHNG0e WIERRIADnPhe 30Y: QL ReE «BRIAN, 68] acREQEEsS i n which
air or other gases are forcibly mxed into the noltén material. Alternatively,
air or ot herpagasdse weyic becd tnjadequathly eardrof Beugsolle eathTBChedsdtheirkider nosti sper se

t he air/ga%eegggl%‘&hggg qu%kjIggﬁwgk%ﬁeg{th§ge@§teriaI can then be forned
into an appr8pr é‘g Héyé = oid gauae and ﬁé?@eﬁt%ge_void_cpntent is

nechani cal ljypqapnt robihgtbshyletiersavently i ode eir@@pm;1p@bm?{imd_>@fmmma@§e_ss, t he
amount of air or gas Introduced, and by the geometry of whipping/ m xing

equi prent  Sedhasaanihgiie giboewy, rubberdiendsatid yaladptaane, whignhave oo eewsiedoi | i ng

I quid addif}ve3ngue i, &l ' CGRLRANS ofs. W, 0GAIR0PFEAR Bty
requires the use of solvents to dissolve the rubber matertal for processing, which must
then be evaporated prior to curing, Cast urethanes can also present complications in
processing as their pot life must be carefully controlled, and this can lead to difficulty in
mixing, casting and curing.

[(042] As the compressible tayer allows positive displacement of the printing surface

layer without causing distortion of the image, the compressible layer must exhibit good



be incorporated during thermal processing of the TBC. However, selection of
the liquid and thermal processing paraneters nust be done with care so that
the liquid is interm xed well within the TBC prior to boiling. Wen the
boiling occurs, voids are fornmed within the material that will be retained
when the TBC material cools during |ayerl3-ormati on. The voi d gauge and
percentage void content are determ ned by the anmount and type of |iquid added,
t he bal ance of heat and cooling, and the pressure applied to the |ayer during
formation asshveanraatingi: if 0RBAH WY dfRctihe @@fépﬁgéaiemmﬁit%- ay ek hakebeen
descri bed herein as conprising a TBC layer, it should also be appreciated that
t he conpr ed&iiBIPeTNaPal comipesEr datgpieani asviy] devaug Besrppeeshibislayday conpri se
a polynerig,t:ul AYEf ... 1§ ) il Ql Yieri g . n.layer. .may be
i ncor por at gﬁgly\nﬁgﬁhs l(l)d%istﬁ%tsﬁggg g@ﬁ@@%@%ﬁ%\fﬁg} ' b%?g t“é(: o[{rrrsg‘“’r"lé’fs{’s"lE E@gﬁl bé’y‘%%/l?‘%brkéf erably
has a thi ckaéas) otofiremitdbbytr @itB0Gdrathesich dmplboutheubyiP of tehes (about 0. 15
mmto 2.54 mm), a P more preferably, fromabout 0.010 inches to about 0.060
i nches ( abé’ﬁ’cnpﬁ?sélg‘ SIAYE &P st pyfyanggsempitaop aden ayReaietyyisiears Yeabout
0. 010 i ncheg,d-0iralouk PinflRSviapehes (about 0.25 mmto 0.66 nmm) thick, and the
printing surface layer is tTypically between about 0.010 inches to 0,025 inches
(about 0. 2506d8{t o Oc@4dimmly, thereck a ndedvevide prtifer ehowlzd thesfappodct stddistshat t he
t hi ckness of. t.he, base | ayer and inting surface |ayer may vary, .depending on
the materi éjfléq&g%fagégg‘zd’r%?vetﬁ@%‘ﬁf@?a ‘%ﬁl“’ﬁﬁé rﬁ%"st?er% iy P‘i‘ﬁ“‘%‘ﬁ&‘é “ﬂ?lghket/sl eeve
properti es.prf\QE&6ht Aesiie epi Rl EredurathachiRh, MRkkRgh axiBbitNickRGnB @nket or
sl eeve including the thernoplastic polyner conpressible |ayer 15, a base |ayer
12 is proviPdEEISA! @RI g sIvagicet inpention eesess thasrdieedebt rev o ansefifsst pol yner
conpr essi bl ﬁnkiﬁ%ﬁ%nf{& of'slttéh\%rmg)ﬁhﬁlg%%g of okd ay érg \Jl'ﬁ)crhms%lsadgeslﬁlrthg %%Ca bove or is
| am nated to ase layer wt e use ot “heat” ands or - adhesives. The
printing syrdaesly dyedbcliGiermy obeithpplailedifsteof hThe osmrfasis MBPEpdoaiies ad5 by
adhesi ve bonding, heat | ami nation, or direct extrusion. [0Q67]FIG 2
i |1 ust r at e $QFHGTEREN CRMSHEHHE AECORO Y REN G MPaRt IPERTIRIA DEHESE e ST isauppligst i ng
sl eeve 20 i phicehcaldinl hhBed@veisyvidh the sleeve have been forned froma
t her mopl astic polymer or a thernoplastic polymer alloy. It will be appreciated
that the | d¥eks$ asAshodngimotdepsttedir manrst nuattionna aristisgl ideniappt sicakl e to a
bl anket construction. .- 22 - As_shown, the sleeve incl uges _base |ayer 22, an
opti onal ConPECE BPEPTYER st 3 BRSORLoh Gt RS [P RBH S OHEREE FAVEF 26, and
a printingsuyrf ih aYELondBess The Bas e 1S SRSB4 a |l ow
el ongat i on,@ﬁi gv%pe'? eel}rllg?éﬁeo néﬁse\%)gtgﬁ%l%%%éﬁg/s giér@é’célglz‘%%{;éggp%ﬂnﬁF%le%é above. The
opti onal i mageisrenmwiisetehbatl BCayBre PBCicsn ppsinallp hedllinederdtha nitelepublrri ng
surface | ay. 8 and pref erabl onprises a hard TBC and/or TBC al | oy, which
F3 00 RIS hEP R o

functions EHg surface | ayer 28 and protect the

under | yi ng [gogpr essi Ple@nlbdliRicn? 41 tHoR@RnBE 8RN base THRr bhile bNRRSs, orikdness and
el ongation of the magﬁvr ei nforcenent |ayer may be nodified as desired by the

sel ecti on SfatREPTRCH AdTer ¢ gletlta agrodyieles mawralndn grothelj apshddngesindevar yi ng t he

feed rate qf tihe, product as. ed for the particular . .printin ress. design.
This provi S BB el RS RS OB bR RO SR onety “heen

used as i mpgetifiginfoe taaenty bayiprise « 48063]phhendrivagachal N o eledrBnive ayer
preferably ell;]l%gdi%mi?gf[ t%ispi‘mrfleanrti%g,e t%g pgigtrill% ngrface layer 1s comprised of the TBC or an
alloy of the TBC.
[0046] In accordance with another aspect of the invention, a printing blanket or
slesve is provided comprising a base fayer comprising the TBC or a alloy thereof, and a
printing surface layer comprising a thermoplastic polymer or thermoplastic polymer
alloy. The printing blanket or sleeve may further include a compressible layer positioned
between the base layer and the printing surface layer, where the compressible layer

comprises a thermoplastic polymer or a thermoplastic polymer alloy having voids



from70 to 95, and nore preferably, fromabout 80 to 90. The TBC material is
preferably blended with other polyners or other suitable processing aids to
reduce tack and aid in processing. 100701l n the embodi ment shown in FIG 2,
printing surface |ayer 28 conprises a relatively soft and non-plasticized TBC
and/ or TBC alloy. Suitable TBC al |l oys i-d€l-ude nitrile rubber,

i sobutyl ene-i soprene, polysulfide rubber, EPDM terpolyner, natural rubber, and
styrene but adi ene rubber. The alloys may further include fillers and/or
surface tr eakrerntisthi{ QOFLimbe, mrugmﬁmﬂgsmwc,ﬁaa;er b&yceabfpmfnenaﬁlay corrprl ses a
TBC/ nitrile rubber all oy gd ner al tive suc astalc alc is
pref er abl y heerades eftm&eq?g rﬁgi] BEreREE i héb‘&ﬂm@ ! éle%fe}ﬂf Cfa Ptions as

an aid duriggy7 he prRehani %%Jm&@ﬁmevé bﬁmhélﬂexmemﬁam}mar1981%@@anI e it
functions to reduce frlctlona eat build-up during grinding. [0072)T

printing sunmﬁga:&efldte;ycenuprlejfferpabtlyncelmcbv the pinShpretraedilerenbeinodgel ess than
40% and an a er age furface rou hne 61& 1%‘;%5 t han
t

b
"Shore resi P EREEISH {4y el WapERp! *tel‘fle'1 r%%ﬂhﬂ%yg#ttqtﬁgﬁ(raye elaél}/t’neasured

pursuant t ehATEM: 283RrcchBY Bl Ih@ndeats fUBChaRatl £5hst Wasir@fest BRicARE Nti ng
surface profile can be provided by thermal formng either before or after

appl yi ng trgeeme@@rthtr@mm bardnese of fhalpriohing syike layep3Prefggpldkbe fgigeve
conposi te. Al U?éer%i"e }’gelylaéahﬁo?ﬁ'l ne§su5ffk18c‘,&ec%r%&|ﬁt|5%ts%q be mechani cal ly

i nparted by abras ion g, Or chemca 'eaching after

applicati or;lmcafs;t heTABS Hrilpe drddet $iQs! cieheebﬂWﬁlﬁdc’ﬁlh&eﬁ\Aﬂawcmﬂmasmtlede,[)6@314] | n
enbodi nents where_ each of the base Ig% optional conpressible |ayer,
optional i mje r§eiorfes Eﬂéﬁéﬁ%verwéﬁm betherhiiehgsslar ¢ gad ﬂpeelgié}fm&rsefféfdnpr| sed

of T8C or JRG AWhEeun if g@ AEL AR D BT ANl oh iR cih rmgf free or

supported rs may ere to adjacent layer(s) of the blanket
constructi mmntwyubg)ﬁdmmga\rmﬁhﬁdﬁlab@ bosbmmmi behwt the uaagezemforbmnheaaydr am nation
or direct extruslon onﬁo the b

a\nketmc,onstru ti.o A;E 3 ers.may al so he
Xt T US1 on- FoCPHAHEaA BPer Pecid (RoRyaiotor 4 Ry STog Hayebe
co- extrudedi W& iRl nﬂt@éﬁﬁ‘f@ldvh is 51?1%&& LJ% S RRRILGFLANRY Jthat stfbgﬁatl: ayers may
al so be adher ed wtht he use of conventi onal aé hesives. ternatively, the TBC
mat eri al s cabprisseng prhedingyepsrcraythod BO bt endtbyherehionappiandati on of heat
such that ti:?c?){dngyg %}deopr}*og&n%, 1r111ater,vle extruding the TBC or alloy thereof over

substantially the entire surface of the base substrate or sleeve to form a compressible

laver thereon; and providing a printing surface layer over the compressible layer.

{0049] The void-producing material is selected from the group consisting of pre-

expanded microspheres, unexpanded microspheres, and blowing agents. Alternatively,

the voids may be created by incorporating a leachable material that is subsequently

removed after formation of the layer or by whipping air into the thermoplastic polymer

while it 15 1n a liguid state.

{6050] In one embodiment of the method, the void-producing material comprises

unexpanded microspheres, and the method of extruding the TBC further comprises

expanding the microspheres. In an alternative embodiment, the void-producing material

comprises unexpanded microspheres, wherein the microspheres are expanded by heating

after extrusion of the compressible layer,  [n another embodiment of the invention, a

method of making a printing blanket or sleeve including a compressible layer is provided

comprising providing a base layer comprising a substrate web or sleeve; applying a

compressible layer comprising a thermoplastic polymer or thermoplastic polymer alloy



[00751In the practice of this invention, fabric |ayers may be incorporated
into the construction as long as the bl anket or sleeve edges are seal ed and/ or
the fabric is sufficiently inpregnated with a suitable TBC naterial to prevent
wi cki ng of sol vents/chem cals. Were the printing blanket or sleeve |ayers are
conprised primarily of TBC or TBC all oyd,/-edge sealing is readily achi eved by
heating the exposed edges of the blanket, allowi ng the thernoplastic nateri al
to soften and flow together. Alternatively, additional TBC or TBC alloy may be
added wi t h theatsubQratdi@cleyposad; adgasvidie: pdded siBechycFBCeahtoy will bond
readily to the bl anket cross-section due to its thernDpIastlc nat ur e.

[ 0076] Wher s0BRESsSgPledaye. fnthy enbayaest, Biesoppeysipls | @fqré'iamfhsrleﬂthfg’mﬂayaéﬁ (for

exanpl e, g %anucf,t@hﬁh(%s la:lﬂm%tgg'?o c%t ecrlr e& ﬁg?h%dgw'nm o1 1>| ncﬂg t' on of

about 4 to i a mnimumtensile ehgt h pounds  per 27.21 kg
per cm, Thk@:tﬁdgﬁgmeff ot héhehabplagid ;mmﬂ& mn]yerb)?.ﬁpliieﬁd pdymet dice. TR poatiegi al or
i npr egnat ed r\r/gl TBC or a TBC all oy as ngcrl oveggﬁch that the desired
properties S&r&s TR RO PR 2 THROCT- B T Ln%rql st B¥s significant wicking

properties.pdd977] ﬂn@tﬁ%@ﬁ'}w&%&hw@ﬁ{ & thbgvBht ﬁﬂkﬁlte d?éth@cl @ﬁﬁ%ﬂh#ﬁﬁhmﬁ%
conpr essi bIe | ayer conpri sed a Tic or TBC alloy foam the ket or sl eeve

shoul d pr efbémabi o s %éxhe mmptasespatvuchng@l’mmedsgirlupmtiymgﬁ salbﬂbnate Webldr de2v@. 22 min
at 1060 kPA HE ? % 02& KPQ- _Tpe nket sl eeve

i ncl udi ng f‘ﬁ%plé’d’ %é&PB ‘ég ?‘5?8% hi ‘Eﬁe& he5® BRI BiETed 8%5 X' §a 815 | oss of
I ess than abauhg Qirfd 14 cothgiRiBOKBL @ransheeyeihs et dasds@nexhith 4

sol vent/swel I ing, resistance. Preferably, in distilled water, the blanket or
sl eeve shodtarexhembpdigopts|afike @vwr ingkNiesie PEdMAE P PEENgG Haikel pESsFE At ai n
sol ution, n, 3. 0% % | ut i % and in
bl anket was\?ﬁ(% ‘%2‘%% A O@éh%b}ab%gﬂe %?ébfiﬁiegl |ln(grFI 1%@?%&#%%%0“?6 in place"

nmet hod of If¢mtd@g1<ﬂﬁﬁa@£ﬁhop¥asdw@K&numrnﬁam@u&hc pslysewells, water pipes, and gas
pi pes, cone into w de spre cormerm al use for repairing underground pi pes.
Thi s net hod®®¢bi dsT 1@%@“@%‘@@ pighed Bavar e e AhdBchPOaHIBi B #E fPhesT esul ti ng
damage to i Iy e eet s QUL gs. The
cured in p%gtfza %%hg&dﬁlﬁﬁﬁ/%ﬁd@ieés{ Fi&’}reg\'l{t tbgg?%{?g’ﬁl ﬁ}éh%} &It;ﬁ%%rnﬁ%%sé dﬁg(?he pi pe
whil e the L:lime:rpm&dmﬂ«amﬁ’nlhesxmtﬂeaLsmgtaqnm‘ﬁhghldnhet driskeeve ho/iguihedesirgdo a hard
state within the pipe whl%e beln c} gggl nst. the inside vvallLWif t he
darmaged pi PEPPCHS SO ARd ff@ﬁi*&%\‘l%yf* ytherited B 88 40t jespige Hictsppt § ’@1“_ to force
the flexi blu?pllo'c&%fn ‘o?fhﬁ:ﬁ@ﬁﬁfsrﬂnﬁ@ chH ddﬂﬂ‘ﬁﬁt BUaER edr?fng_, flﬁi 1@&&%11%!9“ it is
cured into a hard state 10079] Such’ pi pe Tiners typical have fabric on one
si de and asqyl@biytmar aghiget toomtithgirdidsenf Sicdelvembel fglpmrinord, mes”%lﬁ(ﬂfs ated with an
uncuredthe\ra ter Thec rin s the procgss.of converting the
her moset | CHEARCAIR I El TG dn et isusan ke et Der SRGITE HEROTEL. bean
pl aced Inswﬁemﬁn@h&ﬁm}@%J\h@erm@éa e Pliacsdvide shRevRAR th P e erai red by
ei ther the drag%j -in as described in United States Paten 4,009, 063
or the "invetlgiw Tabietahcbcbca@laidesémﬂb@dthﬁw Dﬁﬂ edinStiathes datentrichdEwop11. The
teachings of United States Patent % (f 063 mqogﬁg{[ (gd here| n by
reference POF 4 WECHHIPRIARTGRIES AR g Teked P%lld B RS HHE  Che t eachi ngs
of United gbiadBe sBeh@NlredulfB4inddle@Nige FRERY Rt Rer ﬁ*@ﬂbeb&’u’( ehrhenge for the
pur pose of teaching the inversion nethod. I'n any case, the polyner sheet
pl aced on efeneebeiatediust be resistant to the (uncured) thernoset material and
?I’Q?gl’ Ida|a| S?QQQ% abllse{elrmg I‘I[OQVSE()%% tl [9}11 6]1%10(1111’16!1 Of H‘le IH élltlgl] 1$ S%()Vvh m Set

form of a printing blanket 10. [t will be appreciated that the layers as shown m the

blanket construction are also applicable to a sleeve construction. The printing blanket 10
is shown comprising a base layer 12, a compressible layer 15, and a printing surface
layer 18. The blanket optionally may include additional layers such as, for example,
fabric reinforcing ply or fayer 14 and image reinforcing ply or layer 17. The various

blanket plies or layers may be secured to one another using a suitable adhesive 13, In the



100801The pipe liners of this invention have a | ayer of resin absorbent

mat eri al, such as non-woven fabric, which is capable of accepting a thernopset
resin, such as an epoxy resin. The liners of this invention also have a | ayer
of the 'FBC attached to one surface of -25 - the |ayer of resin absorbent
material. The TBC has sufficient heat rdsi-stance to be able to withstand the
epoxy resin/amne curative exothenn as well as the steamtenperature used in
installation of the Iiner. The TBC can al so withstand the high tenperature

Wi thout f oremugdihel: €8ovh) bhfiialdercontpriehs 4 sibriel8er e shauld Be iiye@dtkd @t " bl ow
through”. The TBC can also wi thstand hot water in cases where it is used in

t he instal Il dngmetres kyeenay booghdal mghe pobyeidiedn tineappdmens tised as one
| ayer of t h | rat I whi ch
abaor bs. ¢ he PHEP Sidst ML e PSS aIR AR REb R S AR RELEY 1o
20 cm t hi ckpnprieé ticatBy obaiRalom dfohd BBEmM t hi ck, and nost preferably 0.3 to 10

cmthi ck. SU|tabIe Ee5|n absorbePt ﬁg als |ncIu e fibrous terg Is of
organi c or IP¥sHganite ‘FB&%CWHPéﬁtwﬁﬁn FURPEYEd § H“ﬁB@%ﬁ‘F“ 3601 1% of er abl y,

the resin aftt?@nmqtnen?\gel@; Lm&%h@n nx%e&ln@:ng%{mé\qq gg@emx%Pfﬂt,ﬁrhww~such as

pol yester non-wove l'ini ng sewer mai n [ateral). For l'ining gas
pi pes, a gltasgritiigerarkat Brtémlonicd, thy piscadtey sipreed éanro&dwt[fﬁ@fsﬁp’ﬂ“ha iPBC i s coated
onto one SI esi n absor i

| d
ORI S T B e AR Tt e (0 iy

equi pent  i;pgkudesitk alandar tl@mﬁb@&ﬁuré}@y%tlﬁrm@&%@$BCT1@§;f&£&f fftheletshi ckness
of the TBC coating layer on the liner is fromabout 100 to about 1000 mi crons,

pr ef er abl y of eeamiabeistof200TBE \alﬁbmtewwahﬁi%r@rﬁ@fe thadrinrgebipriet srwpty from about

300 m cr ON3Sey bl()nbg amttdfbds?"] Tﬁé be ure any &ttllt g Ovuyﬁzg(” {hdptgl\?l}bvlgr}y yell to the
pol yester Non- woveh e non- Woven ma tefted for

utilizati onisédad beg p¥ @ey pﬁﬁmm‘thte hhﬁnﬂmy\eratdngahcn{&aﬁﬁduhm making the |iner of
this invention, the TBCis nelt coated or extru5|on coat ed oqto the resin
absor bent 83 al Thocraarwilapusl & scopering webe TPt @darenervseticr esin, such

as vinyl esigr ?Tﬁlcf&g%%ﬁé{v &F the@H MearPle t%Hﬂéchrﬁc?é&ﬂ?&&ﬂﬁg?!R‘érstb% the resin

absorbent materi epoxy resin 1s used ne currng agent is added
to the epoxytrodsing xwdllqouﬂen ittte THE onacrtdhel hesebidvatsrhcahduodt! btyhanmgst age (before

curing), the liner _is. f]exible and can pl aced .inside the cavity of a
passageway ‘wmbsus@thaﬁ-wg %F&mmﬁnaﬁ% OEI%H% %ea*?cﬁéémf@ap : 'ewe%@ﬁmi/eﬁe drag-in

met hod or t\ﬁ%ﬂﬁﬂ]‘(&ﬁéﬁhﬁ’ﬁx%&h@ﬂh tlmﬁﬁ;ﬂan%%(Q@qqglﬂ)fﬂﬁﬁé“;tﬁﬂmw healridi Sradded by

injecting stea wat er force the Irner against the inside
of the pipef ambbth@nn@meextnﬁe:nmh:éﬂﬂwsgtagﬁms| ﬁ?tlntm spltabbetevintipias indhedacthvi ty. Once

the - 26 - resin.is 0 a th set and.the |i.ner oNes r d
Lo orm s pr e ey ST It FRR s D SR BEban g |

repaired). the material, and/or the incorporation of low-boiling liquid additives,
[0056] The ability to controf void gauge and percentage void content varies,
depending on the method in which the voids are wntroduced. The use of microspheres s
preferred for introducing voids into the TBC, Microspheres can be incorporated into the
TBC compound prior to TBC pellet formation or as an additive during thermal
processing such as extrusion as explained below,
(0057} When using pre-expanded micmspheres care must be taken so that the voids
are not destroyed by thermal processing that relies on shear, such as extrusion. The use
of unexpanded microspheres is preferred for use tn the present invention. Such
microspheres expand with heat and can be added during extrusion and expanded as the
TBC mixture exits an extrusion die as described below or subsequent to extrusion with

the application of additional heat. Void gauge is controlled by the proper application of



[ 0084] The liner can be nmade to the desired length required to repair the pipe,
and preferably is a continuous tubular liner. The |liner should have a | ength
sufficient to repair the pipe with one continuous length that is not required
to be spliced together fromshorter pieces. The liner will typically be at

| east 50 neters in length and can be as IPoeng as 5000 neters in |length. Mre
typically the liners are from 200 neters to 1000 neters in |length. The

di aneter of the liner, once formed into a closed tube will vary dependi ng on
the di amet efa0fhctrhe oPbRiReReH M pfapat hpp TRb el laph ATELE LS cf ANGGLEL OM about 5
cmto about 250 cm and are nore typical wi thin the range of about 20 cmto
about 150 cil/of bO8B)Fe Herdvatage anidcontent f\;nl eoharpee-gxpéedPr ungspandsiide of t he
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microspheres so that it can deform to accommuodate the expansion. One method of
raising the temperature of the TBC to the expansion temperature of the microspheres is
to pass the extruded TBC film containing the unexpanded microspheres through a heated
nip or series of heated nips so that the temperature of the composite is gradually raised to
the expansion temperature of the microspheres and expansion occurs under pressure {o
control the total gauge of the compressible fayer. This temperature exceeds the
temperature reached during compounding and extrusion, allowing the material to soften
and the microspheres to expand under pressure, controlling the amount of expansion.

Alternatively, endothermic and/or exothermic blowing agents may be introduced into the
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TBC material during initial compounding/manufacturing of the TBC and prior to TBC
petlet formation or, preferably, during thermatl processing. Blowing agents decompose
when their activation temperature s reached and release gas upon decomposition.
Endothermic blowing agents absorb energy during decomposition and tend to release
tess gas than exothermic agents, approximately 110 ml/g. Such blowing agents are
useful in producing finer and more homogencous foams.

{6060} Exothermic blowing agents emit energy during decomposition and tend to
release more gas than endothermic agents, approximately 220 ml/g. They are useful in
producing foams with larger veid gauge. The void gauge and percentage void content is
dependent on the amount and type of blowing agent, heat, the rate of cooling, and the
pressure applied to the layer during layer formation and lamination.

{0061} Leachable additives such as various salts, sugars, or other selectively soluble
materials can also be added to the TBC in the compounding stage or during thermal
processing. Once the leachable additives are incorporated, voids will not be induced
until the TBC layer is formed. At this point, the TBC layer must be brought into contact
with an appropriate solvent that will dissolve or leach out the additives without
degrading the layer. With the additives thus removed, voids remain in the layer. The
gauge of these voids is determined by the gauge of the particulate additive selected,
while the percentage void content is a function of the quantity and distribution of the
additive and degree of removal.

[0062] Mechanical whipping of the molten TBC can also be employed to introduce
voids within the fayer. For example, when the TBC has been melted by thermal
processing by extrusion or other means, the TBC can be agitated by mechanical means
such that air or other gases are incorporated. Such mechanical means can include
stirring, beating, whipping, or any other mechanical process in which air or other gases
are forcibly mixed into the molten material. Alternatively, air or other gases may be
injected into the molten TBC and mixed to disperse the air/gas evenly throughout, The
whipped/mixed material can then be formed into an appropriate layer. Void gauge and
percentage void content is mechanically controlled by the severity of the
whipping/mixing process, the amount of air or gas introduced, and by the geometry of

whipping/mixing equipment such as ggitators, screws, and paddles.
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{6063] Low-boiling liquid additives such as fluorocarbons or chlorocarbons can also
be incorporated during thermal processing of the TBC. However, selection of the liquid
and thermal processing parameters must be done with care so that the liquid is
intermixed well within the TBC prior to boiling. When the boiling occurs, voids are
formed within the material that will be retained when the TBC material cools during
layer formation. The void gauge and percentage void content are determined by the
amount and type of liquid added, the balance of heat and cooling, and the pressure
applied to the layer during formation and lamination.

[0064] While the compressible layer has been described herein as comprising a TBC
layer, it should also be appreciated that the compressible layer, in certain blanket/sleeve
constructions, may comprise a polymeric rubber layer. Such a compressible polymeric
rubber layer may be incorporated with voids as described above. The compressible layer
preferably has a thickness of from about 0.006 inches to about 0.100 inches (about (.15
mm to 2.54 mm), and more preferably, from about 8,010 inches to about 0.060 inches
(about 0.25 mm to 1.5 mm).

{0065} The base layer is typically about 0.010 inches to about 0.026 inches (about
0.25 mm to 0.66 mm) thick, and the printing surface layer is typically between about
(0.010 inches to 0,025 inches (about 0.25 mm to 0.64 mm) thick. However, it should be
appreciated that the thickness of the base layer and printing surface laver may vary,
depending on the materials selected for the layers and the desired finished blanket/sleeve
properties,

{0066] In the preferred method of making a printing blanket or sleeve mncluding the
thermoplastic polymer compressible layer 135, a base layer 12 is provided on a printing
blanket or sleeve, and the thermoplastic polymer compressible layer is either extruded in
liquid form as described above or is laminated to the base layer with the use of heat
and/or adhesives. The printing surface layer 18 may be applied to the compressible layer
15 by adhesive bonding, heat lamination, or direct extruston.

{0067] FIG. 2 illustrates another embodiment of the invention in the form of'a
printing sleeve 20 in which all of the layers in the sleeve have been formed from a
thermoplastic polymer or a thermoplastic polymer alloy. It will be appreciated that the

tayers as shown in the sleeve construction are also applicable to a blanket construction.
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As shown, the sleeve includes base layer 22, an optional compressible layer 24, an
optional image reinforcement layer 26, and a printing surface layer 28.

[0068] The base layer 22 1s comprised of a low elongation, high tensile strength TBC
and/or TBC alloy as described above. The optional image reinforcement layer 26 is
positioned beneath the printing surface layer 28 and preferably comprises a hard TBC
and/or TBC alloy, which funictions to stabilize the printing surface layer 28 and protect
the underiving compressible layer 24, when present. The thickness, hardness and
clongation of the image reinforcement layer may be modified as desired by the selection
of the TBC materials to provide a means of adjusting and varying the feed rate of the
product as needed for the particular printing press design. This provides an improvement
over textile materials which have previously been used as image reinforcement layers.
[0069] The image reinforcement laver preferably has a Shore A hardness ranging
from 70 to 95, and more preferably, from about 80 to 90. The TBC material is
preferably blended with other polymers or other suitable processing aids to reduce tack
and aid in processing.

{0070} Iny the embodiment shown in FIG. 2, printing surface layer 28 comprises a
relatively soft and non-plasticized TBC and/or TBC alloy. Suitable TBC alloys include
nitrile rubber, 1sobutylene-isoprene, polysulfide rubber, EPDM terpolymer, natural
rubber, and styrene butadiene rubber. The alloys may further include fillers and/or
surface treatments.

{0071} The printing surface laver preferably comprises a TBC/nitrile rubber alloy
and a mineral additive such as tale. The talc is preferably included at a loading of
between about 1% and 35% and functions as an aid during the mechanical surface
finishing (grinding) process, 1.e., it functions 1o reduce frictional heat build-up during
grinding.

{0072} The printing surface layer preferably exhibits a Shore resilience of less than
40%, and an average surface roughness of ess than about 0.5 microns. By "Shore
resilience,” it is meant the vertical rebound of the layer is measured pursuant to ASTM
2632,

[0073} The desired characteristics of the printing surface profile can be provided by

thermal forming either before or after applying the TBC or TBC alloy material onto the
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blanket/sleeve composite. Alternatively, the desired surface profile can be mechanically
imparted by abraston/grinding, or chemicaily etching or leaching after application of the
TBC material to the blanket/sleeve composite.

[0074} In embodiments where each of the base layer, optional compressible layer,
optional image reinforcement layer, and printing surface layer are comprised of TBC or
TBC alloys, such layers may be provided in the form of free or supported films, The
{ayers may be adhered to adjacent layer(s) of the blanket construction by bonding
methods well known in the art, or by heat lamination or direct extrusion onto the blanket
construction. The layers may also be extrusion-faminated or slot-die coated to adjacent
layers, or may be co-extruded with adjacent layers. 1t should be appreciated that the
layers may also be adhered with the use of conventional adhesives, Alternatively, the
TBC materials comprising the layers may be softened by the application of heat such that
they function as adhesives.

[0075] In the practice of this invention, fabric layers may be incorporated into the
construction as long as the blanket or sleeve edges are sealed and/or the fabric is
sufficiently impregnated with a suitable TBC material to prevent wicking of
solvents/chemicals. Where the printing blanket or sleeve layers are comprised primarily
of TBC or TBC alloys, edge sealing 1s readily achieved by heating the exposed edges of
the blanket, allowing the thermoplastic material to soften and flow together.
Alternatively, additional TBC or TBC alloy may be added with heat to the exposed
edges. The added TBC or TBC alloy will bond readily to the blanket cross-section due
to 1ts thermoplastic nature.

[0076] Where one or more fabric layers are used as a reinforcing layer (for example,
as shown in FIG. 1), the preferred fabric exhibits an elongation of about 4 to 16% and a
minimum tensiie strength of 60 pounds per inch (27.21 kg per cm). The edges of the
fabric layers may be sealed with a TPU material or impregnated with TBC ora TBC
alloy as described above such that the desired properties are maintained and the fabric no
longer retains significant wicking properties.

[0677] In embodiments where the blanket or sfeeve includes a compressible layer
comprised of a TBC or TBC alloy foam, the blanket or sleeve should preferably exhibit a

static compressibility of about 0.14 to 0.22 mm at 1060 kPA, or about 0.21 to 0.29 mm at
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dynamic gauge loss of less than about 0,025 mm. The blanket or sleeve should also
exhibit solvent/swelling resistance. Preferably, in distilled water, the blanket or sleeve
should exhibit a volume swell of less than 2.5%; in 3.125% fountain solution, jess than

3.0%; in 10% fountain soltution, less than 3.5%; and in blanket wash, less than 2.0%.

Cured in Place Liner

0078} The "cure in place” method of lining damaged or broken pipes, such as
sewers, water pipes, and gas pipes, come into wide spread commercial use for repairing
underground pipes. This method avoids the need to excavate the underground pipe and
the resulting damage to surface infrastructure, such as paved streets and buildings. The
cured in place method involves first positioning the liner inside the pipe while the liner is
in a flexible state. Then the liner 1s cured into a hard state within the pipe while being
forced against the inside wall of the damaged pipe. This method typeally utitizes
pressurized air or water to force the flexible liner to conform to the inner surface of the
pipe until it 1s cured into & hard state.

[0079] Such pipe liners typically have fabric on one side and a polymer sheet on
the other side. The fabric is saturated with an uncured thermoset material. The curing,
that is the process of converting the thermoset material to a rigid state, 1s performed after
the liner has been placed inside the pipe. The liner can be placed in the pipe to be
repaired by either the "dragged-in" method as described in United States Paten 4,009,063
or the "inversion" method as described in United States Patent 4,064,211, The teachings
of United States Patent 4,009,063 are incorporated herein by reference for the purpose of
teaching the dragged-in method and the teachings of United States Patent 4,064,211 are
incorporated herein by reference for the purpose of teaching the mversion method. in
any case, the polymer sheet placed on the fabric must be resistant to the (uncured)
thermoset material and should also be able to withstand the heat used in curing the
thermoset material.

{0080} The pipe liners of this invention have a layer of resin absorbent material, such
as non-woven tabric, which is capable of accepling a thermoset resin, such as an epoxy

resin, The liners of this invention also have a layer of the TBC attached to one surface of
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forming holes in the hner which 13 referred to in the art as "blow through”. The TBC can
also withstand hot water in cases where it is used in the installation of the liner.
[0081] A resin absorbent material is used as one layer of the liner. The resin
absorbent material can be any material which absorbs the thermoset resin. The resin
absorbent layer can be from 0.1 ¢cm to 20 cm thick, preferably 0.2 em to 15 em thick, and
most preferably 0.3 to 10 om thick. Suitable resin absorbent materials include fibrous
materials of organic or inorganic fiber which may be woven or non-woven fibers.
Preferably, the resin absorbent material is a needle punched non-woven material, such as
polyester non-woven mat when tining sewers {(imain or lateral). For lining gas pipes, a
glass fiber material is typically preferred.
[0082] The TBC is coated onto one side of the resin absorbent material. Melt
processing equipment is used to coat the TBC onto the resin absorbent material. Suitable
melt processing equipment includes calendar and extrusion processes. The preferred
thickness of the TBC coating layer on the liner is from about 100 to about 1000 microns,
preferably from about 200 to about 800 microns, and more preferably from about 300
microns to about 300 microns. The TBC coating fayer bonds very well to the polyester
non-woven mat, thus the polvester non-woven mat is preferred for utilization in the
practice of this invention.
[0083] In making the liner of this invention, the TBC is melt coated or extrusion
coated onto the resin absorbent material. A resin capable of being made into a thermoset
resin, such as vinyl ester resin, polyester resin, or epoxy resin is added to the resin
absorbent material, If any epoxy resin is used, an amine curing agent is added to the
epoxy resin to cure it into a thermoset material. At this stage (before curing), the liner is
flexible and can be placed inside the cavity of a passageway or pipe. The flexible liner
can be inserted by either the drag-in method or the inversion method. Once inside the
cavity, heat is added by injecting steam, hot water, or the like, to force the liner against

the inside of the pipe and to cure the thermoset resin in place within the cavity. Once the
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resin is cured, it becomes a thermoset and the liner becomes rigid to form a rigid inner
pipe within the cavity {the original pipe being repaired).

[0084] The liner can be made to the desired length required to repair the pipe, and
preferably is a continnouns tubular liner, The liner should have a fength sufficient to
repair the pipe with one continuous length that is not required to be spliced together from
shorter pieces. The liner will typically be at least 50 meters in length and can be as long
as 5000 meters in length. More typically the liners are from 200 meters to 1000 meters
in fength. The diameter of the liner, once formed inte a closed tube will vary depending
on the diameter of the pipe needing repair. Typical diameters range from about 5 cm to
about 250 cm and are more typically within the range of about 20 cm to about 150 cm.
{0085] The liner can conform to the shape of the inside of the pipe needing repair.
The shape of the pipe does not need to be perfectly circular and can be non-cireular, such
as egg-shaped or elliptical in shape. The liner can also negotiate bends in the pipe.
[0086] After the resin absorbent fabric is impregnated with thermosetting resin and
the liner is made, it is typically stored at a cold temperature, either in an ice bath or a
refrigerated track. This cold storage is necessary to prevent premature curing of the
thermoset resin, before it is installed within the pipe being repaired. The liner can be
brought to the job site in the refrigerated truck fo prevent premature curing of the resin.
in somne instances, such as with epoxy resin, the resin absorbent layer can be
impregnated with the resin at the job site.

[0087] After the liner is inserted into the damaged pipe, the resin is cured by
exposing the liner to an elevated temperature which is typically within the range of about
80°C to about 100°C for a period of about 3 to about 12 hours. Steam curing requires
less time, usually about 3 to 5 hours as compared to hot water curing which usually takes
about 8 to 12 hours. Thus, there is a tremendous time savings provided by using a TBC
that can withstand the high temperatures experienced in the steam curing process.

{3088} This invention is iflustrated by the following examples that are merely for the
purpose of illustration and are not to be regarded as limiting the scope of the mvention or
the manner in which it can be practiced. Unless specifically indicated otherwise, parts

and percentages are given by weight.
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Examples 1-4

{0089} In this experiment a series of TPU polymers were synthesized using the same
general procedure with different chain extenders. The procedure used involved heating a
blend of hydrophobic polyol and chain extender, and diisocyanate separately to about
120°C and then mixing the ingredients. The viscosity of the reaction mixture was
observed to significantly increase in about 0.5 to 3 minutes at during which time the
reaction vessel was emptied and the polymerizate was allowed to slowly cool to room
temperature. The chain extender employed and the molar ratio of chain extender to
polyol used are reported in Table 1. It should be noted that 1,4-butanediol was used as
the chain extender in Example 1. In Examples 2-4 the chain extender was 1,12-
dodecanediol. Stannous cctoate was used as a catalyst at a level of 50 ppm in each of

these examples.

Table 1
Example 1 2 3 4
Priplast™ 3196 polyester polyol (M, 3000) 17400 { 174.00 | 174.00 | 174.00
1 4-BDO 9.15 - - -
1,12-dodecanediol - 5.50 14.00 20.00
MDI 3998 | 21.23 | 31.72 39,12
% Urethane Segment 22.02 13.3 20.8 254
Chain Extender to Polyol Molar Ratio 1.75 0.469 1.195 1.707
Meit Index (210°C/3800 g)* 20
Melt Index (190°C/8700 g)¥ 96 84 70
Melting Temperature (DSC)** 193°C | 98°C | 134°C 135°C
Glass Transition Temperature (DSC)*¥ -45°C | -43°C | -43°C -45°C
Crystaliization Temperature (DSC)¥* 81°C | 56°C 65°C
Tensile Strength (psi) (ASTM D412) 1170 | 1390 | 2220 | 2070
Tensile Elongation (% ASTM D412) 452 1070 724 1 692

* Melt Index values are reported in g/10 minutes
#% Second Heat, heat and cooling rates of 10°C/min were nsed

[0090] As can be seen from Table 1, the TPU samples made in Examples 2-4 using
1,12-dodecane diol as the chain extender had superior tensile strength as compared to the
TPUs made in Example 1. it should be further noted that the TPUs made in Examples 2-
4 also had tensile etongations that were superior to those made in Example 1. The

melting points of the polymers made in Examples 2-4 were all within the range of 98°C
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to 135°C. This is in conirast to the TPU made in Example 1 which had a melting point of

193¢,
Examples 5-10
(0091} This series of experiments was conducted using the same general procedure

as was employed in Examples 1-4. However, Priplast™ [838 polyester polyol having a
number average molecular weight of about 2000 Daltons was used in this series of
experiments (Priplast™ 3196 polyester polyvol has a number average molecular weight of
about 3000 Daltons). A blend temperature of 120°C, a MD{ temperature of 120°C, a
reaction time target of 3 minutes, and a 10 ppm level of stannous octoate catalyst was
used in this series of experiments. The chain extender employed and the ratio of chain

extender to polyol used are reported in Table 2.

Table 2

Example ' 5 6 7 | 8 9 10
Priplast™ 1838 polyester polyol | 158.00 | 158.00 ' 158,00 ] 157.00 | 157.00 { 15800
1,3-BDO §.00 | 1200 | 1600 | - - ~
1,6-HDO 34.00 | 30,00 | 26,00 | 34.00 { 2900 | 24.00
Neopentylglycol (NPG) - - - 1900 14.00 | 18.00
MDI 11248 | 11508 1 117.68 | 111.77 1 113,18 | 112.34
% Urethane Segment 4943 | 4985 | 50.26 | 49.64 | 49806 | 4941
Chain Extender to Polyol Molar | 4.77 491 5.04 | 4.77 4.85 4.77
Ratio
OA Melt Index (190°C/8700g)* 38 32 40 | 50 45 40
Melting Temperature (DSC)** 123°C | 99°C | 142°C | 96°C 99°C 97°C
Glass Transition Temperature S45°C | -44°C | -46°C | -43°C | -44°C ¢ «43°C
(DSC)** i
Crystallization Temperature 96°C | 119°C + 97°C | 107°C | 98°C 101°C

* MI values are reported in g/10 minutes.
## Second Heat, heat and cooling rates of 10°C/min were used
[06092} While certain representative embodiments and details have been shown for

the purpose of illustrating the subject invention, it will be apparent to those skilled in this
art that various changes and medifications can be made therein without departing from

the scope of the subject invention.
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WHAT IS CLAIMED IS:

1. A coated fabric which is comprised of at least one layer of fabric and at least
one layer of thermoplastic block copolymer (TBC), wherein the TBC is comprised of
(D the reaction product of (1) a hydrophobic polyol or polvamine, (2) a
polvisocvanate or an aromatic dicarboxylic acid, and (3) a linear chain extender
containing 2 to 20 carbon atoms. or (IT) the reaction product of (1) a hydrophobic
polyol or polyamine, and (2) a carboxyl terminated telechelic polyamide sequence:
wherein the hydrophobic polyol or polyamine has a number average molecular weight
which is within the range of 1.000 to 4,000 Daltons: wherein the hydrophobic polyol
is selected from a diol of a conjugated diolefin monomer, a poly(isobutylene) diol. a
polyester polyol prepared from fatty diols and/or fatty diacids, and polyester polyols
of dimer acids containing 26 to 44 carbon atoms: wherein the TBC has a weight
average molecular weight which is within the range of 50.000 to 1,000,000 Daltons;
and wherein the TBC has a melting point which is within the range of 80°C to 250°C.

2. The coated fabric as specified in claim 1 wherein the TBC is comprised of the
reaction product of (1) a hydrophobic polyol. (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear chain extender containing 2 to 20 carbon atoms,
and wherein the fabric is comprised of a polymer selected from the group consisting

of nylons, polyesters, and polyolefins.

3. The coated fabric as specified in claim 1 wherein the coating comprises an
alloy of the TBC with a material selected from the group consisting of nitrile rubber,
EPDM rubber, isoprene rubber, styrene-butadiene rubber, butadiene rubber,
chloroprene rubber, a styrene-isoprene-styrene triblock polymer, a styrene-butadiene-
styrene triblock polymer, a styrene-isoprene diblock polymer, a styrene-butadiene

diblock polymer and butyl rubber.



4 97C -43C 1 10TC -44"C -43C 98C 101t * M values are reported in g/10
m nutes. ** Second Heat, heat and cooling rates of 100 mn were used

-30 -

4. The coated fabric as specified in claim 1 which is further comprised of an
additional layer which is comprised of a copolyester, an ethyl-vinyl alcohol, a nitrile
rubber. an ethylene-propylene-diene rubber. a butyl rubber. a polychloroprene rubber,
styrene-butadiene rubber, polyisoprene rubber, polybutadiene rubber, a styrene-
isoprene-styrene triblock polymer, a styrene-butadiene-styrene triblock polymer, a
styrene-isoprene diblock polymer, a styrene-butadiene diblock polymer, and a second

thermoplastic polymer.

3. A printing blanket comprising: a base layer: a compressible layer. and a
printing surface layer, wherein the compressible layer and/or the printing surface layer
is comprised of thermoplastic block copolymer (TBC). wherein the TBC is comprised
of (I) the reaction product of (1) a hydrophobic polyol or polyamine. (2) a
polyisocvanate or an aromatic dicarboxylic acid. and (3) a linear chain extender
containing 2 to 20 carbon atoms. or (IT) the reaction product of (1) a hydrophobic
polyol or polyamine, and (2) a carboxyl terminated telechelic polyamide sequence:
wherein the hydrophobic polyol or polyamine has a number average molecular weight
which is within the range of 1,000 to 4,000 Daltons: wherein the hydrophobic polyvol
is selected from a diol of a conjugated diolefin monomer, a poly(isobutylene) diol. a
polyester polyol prepared from fatty diols and/or fatty diacids, and polyester polyols
of dimer acids containing 26 to 44 carbon atoms: wherein the TBC has a weight
average molecular weight which is within the range of 50.000 to 1,000,000 Daltons:
and wherein the TBC has a melting point which is within the range of 80°C to 250°C.

6. The printing blanket as specified in claim 5 wherein said compressible layer
comprises an alloy of the TBC with a material selected from the group consisting of
nitrile rubber, EPDM rubber, isoprene rubber, styrene-butadiene rubber, butadiene
rubber, chloroprene rubber, a styrene-isoprene-styrene triblock polymer, a styrene-
butadiene-styrene triblock polymer, a styrene-isoprene diblock polymer, a styrene-

butadiene diblock polymer and butyl rubber.



100921Whi l e certain representative enbodi nents and details have been shown for
the purpose of illustrating the subject invention, it will be apparent to
those skilled in this art that various changes and nodifications can be nade
therein without departing fromthe scope of the subject invention. - 29 -
WHAT IS CLAIMED IS 1. A coated fabric ich is conprised of at |east one

| ayer of fabric and at |east one |ayer of thernoplastic block copolyner (TBO),
wherein the TBC is conprised of (I) the reaction product of (1) a hydrophobic
pol yol O polyamne, (2) a pol)isocyanate or an aromatic dicarboxylic acid,

and (3) a linear chain extender containing 2 to 20 carbon atons or (I1) the
reacti on product &F l(rﬂtm&% kykrt aptrseiied ﬁ‘cﬂl"y‘BI Wherslp he Arintag sugace 10 2 car boxy!
term nated tehe@ﬁﬁ¢é4bﬂmg1mmm de sequence; wherein the hydrophobic polyol or

pol yam ne has nunber average nol ecul ar wei ght which is within the range of
1,000 to 4,000 Daltons wherein the hydrophobic polypi is selected froma diol
of a conj ugaied dirgl ﬁtdtng@Bﬁpér%rspeaﬁp@lnycﬁalﬁ%wtey&@ne)bafy1%lsa pol yester pol yol
prepared frontfatty diol s and/or fatty diacids, ester polyols of diner
aci ds cont al nbmgrlszé of pmyigriglgelsernd Gpwribe groieeaapipfingnd fabBGZS mzesalg akd  ei ght aver age
nmol ecul ar ﬁ g@% ﬂﬁkﬁ@»ls wi thin the range of 50,000 to 1,000,000 Daltons;
and mhereln P e C has a nelting point which is Nvithin the range of SOT to
250C. 2. The coated fabric as speC|f|ed inclaiml\ \ hereinthe TBCis
conprised of jthe I (2) a
polylsocyanate or&ﬁﬁﬁgﬁﬁﬁaﬁkﬂgﬁg%ggé ﬁqéﬁng%ﬁdgggﬁ% ﬁ%@gl%?!near chain

ext ender contampiised oRa tubb@0 car bon atons, and wherein the fabric is conprised
of a polymer selected fromthe group consisting of nylons, polyesters, and

pol yol efins. 3. The coated fabric as specified in claiml wherein the coating
conprises anlall oyhen;ﬁmtulﬂg bIaBKet wé iﬂacnﬁedrmtoeﬁmasl wisedi e dicedmbressibl& heergs oup
consisting of nitr aEﬁ E bg i soprene rubber, styrene-butadiene
r ubber, buta@P%Wﬁwpﬁﬁﬁéﬁis b5t ﬁ?@ﬁ%s B sUTE A Ehe- i sopr ene- st yr ene
triblock pol ymer, a styrene butadlenestyrene triblock polynmer, a

styrene- |soprene dlb|OCk ne-but adi ene di bl ock pol yner and
butyl rubber !l - 3 Dﬂnﬂ&g 'éet eb%?@e&eé qig Sshegqy thepriging lﬂalt%r:@?m 1\ \ hiCh
is further commfel &gsbrREd @nn%dgetﬂefmﬁtenteamrer\“h\chhs glsslﬁoslecr@am iiged of a

copol yester, an ethyl-vinyl alcohol, a nitrile rubber, an

edw ene- prop?ﬂ@%&ﬂﬁﬂéﬁewnﬁbber a butyl rubber, a pol ychl oroprene rubber,

st yrene-but adi ene rubber, polyisoprene rubber pol ybut adi ene rubber, a
styreneisoprene-stzrene tribl ock pol yme a styrene but adi ene- styrene tribl ock
pol ymer, a stlyr ené&hq gapine hlanksit %P@Rlﬁpd)llwlﬁem 1 avheteyr b emipgreiafosssaedi bl ock

pol yner, and ng bl anket conpri sing:
a base Iayerlﬁgfggﬁgﬁe%gﬁgﬁpﬂkﬂﬁél£mpgg¥pa§Prﬁwfﬁgpiﬁgégce | ayer, wherein the
conpressi ble layer and/or the printing surface |ayer is conprised of

t her nopl asti g;bl o of (1) the
feaction pro uc t (1"5 l% ?r??tg%ﬁﬁl;et ng %%‘%ﬁﬁgc‘l’v%o ag%nlqz “f],l%re};]ﬁ t%e m%%%?gﬁ%c%ﬁ‘gn

pol yi socyanataeolas arshareoXrbdrilicesdivisiah tsche;dterdlaaclnetﬁho&rw hfu8hesa of thaear chain

ext ender contalnln FQ to 20 carbon atoms, or (l1) the reaction product of (1)
a hydr ophobi &" B&Fy; ISEl yami ne, and (2) a carboxyl terminated tel echelic
pol yam de sequence; wherein the hydrophobic ponoI or pol yam ne has a nunber

aver age nDIe Iar ht Chis i thin 4,000

el t one: wheri n THOP e SRk e eI et B r ibte S pogegr

conj ugat ed dua@teleﬁdsrasrr@rwmrrdneaspmhu(shaﬂiﬁuﬂlylr@@ebfsb ®los. a pol yester polyol
prepared fromfatty diols and/or fatty diacids, and pol yester polyols of diner
acids containing 26 to 44 carbon atons; wherein the TBC has a wei ght average
mol ecul ar NN i ghtrhé/@hﬁlttglbﬁmwttlmliauﬁb@mr%g% \orttcmnﬁmo rtpn&es(aoo 000 Dal tons;
and wherein the TBC has a nelting point which is with he range of 80C to
250C. 6. ThéSBPIGHtg fﬁ'@“"o‘%?ﬁk‘é‘t‘?hasp%sﬁ@éﬁct bedery pad ernztrnﬁrssrfwséaf\ér n said
conpressi ble layer conprises an alloy of the TBC with a material selected from
the group consisting of nitrile rubber, EPDM rubber, isoprene rubber,
styrene-but adi ene rubber, butadi ene rubber, chloroprene rubber, a

styrene-i soprene-styrene triblock polyner, a styrenebutadi ene-styrene tri bl ock
pol yner, a styrene-isoprene di bl ock polyner, a styrene-butadi ene di bl ock

pol ymer and butyl rubber. -31 -



7. The printing blanket as specified in claim5 wherein the printing surface
| ayer is conprised of the TBC 8. The printing blanket as specified in claim5b
wherein the base layer is conprised of a material selected fromthe group
consisting of fabrics, netals, and polyneric materials. 9. The printing
bl anket as specified in claim5 wherein, the surface |layer is conprised of a
rubber. 10. The printing blanket as specified in claim5 wherein the
conpressi ble layer is positioned between said base | ayer and said printing
surface layer. 11. The printing blanket as specified in claim5 wherein the
printing blanket is further conprised of an image reinforcenent |ayer which is
posi ti oned bdPow ThePHIinG IaH’getéﬁ%PF%% gd lné%?‘D‘ll?r%@eﬁPl3ﬁPFW§atBFsaﬁ}ﬁlket as
speci fied ingenatibuddbcwhieei n the i mage rei nforcement |ayer is conprised of
t he thernopl astic bl ock copolynmer and a fabric. 13. The printing bl anket as
specified in claim12 \ \ herein the imge reinforcenent |ayer has a Shore A
hardness whi g | STR! GRKAE RN af HRcREPIRIANAN RSSOl Pri NLing surf ace
layer. 14, The prin | anket "as specif In claim12 wherein the i mge
rei nfor cerrentd11$0&y@ﬁteh%1%€ @tesrfmthﬁagmpéwéswn&\m th-mathypgnewisnphével r ange of 55 to
95. 15. The;p | N4 i r{_her conprises
a reinforci ng %agrl c Q\1%%0&%2%)%%@6??6r?edghelaga\}g \éﬁtgﬁ%lfﬁniu ng surface
| ayer. -32 dllSOﬁﬁanafEhélpm hmqthvge-ﬁl%dmmhoas-%lbémommadeJ mdd¢dlaénm 5 wherein the
poIV|socvana%ﬁ(x§mﬁ% aromatic diisocyanate. 17. The printing bl anket as
specified in claim 16 \ \ herein the aromatic dii socyanate is selected from
t he group conS|st|ng of 4,4'-nmethyl ene bis-(phenyl isocyanate), mxylene
di i socyanat e, phe i SoC nap 5- ., dii yanat e,
i pheny et haRb 31 e B PSR R g ahaedeh e PSP socyanat e.

has a number average molecular weight which is within the range of 2.000 to 3.000

Daltons.

19. A cured in place liner for a passageway or pipe comprising: (a) a resin
absorbent material laver; (b) a thermoset resin absorbed into said resin absorbent
material layer: and (c) a thermoplastic block copolyvmer (TBC) coating laver on at
least one side of said resin absorbent material layer: wherein the TBC is comprised of
(I) the reaction product of (1) a hydrophobic polyol or polyamine. (2) a
polyvisocyanate or an aromatic dicarboxylic acid, and (3) a linear chain extender
containing 2 to 20 carbon atoms. or (II) the reaction product of (1) a hydrophobic
polyol or polyamine, and (2) a carboxyl terminated telechelic polyamide sequence:
wherein the hydrophobic polyol or polyamine has a number average molecular weight
which is within the range of 1.000 to 4,000 Daltons: wherein the hydrophobic polyol
is selected from a diol of a conjugated diolefin monomer, a poly(isobutylene) diol. a
polyester polyvol prepared from fatty diols and/or fatty diacids, and polyester polyols
of dimer acids containing 26 to 44 carbon atoms: wherein the TBC has a weight
average molecular weight which is within the range of 50.000 to 1,000,000 Daltons;
and wherein the TBC has a melting point which is within the range of 80°C to 250°C.

20. A cured in place liner for a passageway or pipe as specified in claim 19

wherein the resin absorbent material is a needle punched non-woven fabric.



18. The printing bl anket as specified in claim5 wherein the hydrophobic

pol yol has a nunber average nol ecul ar weight which is wthin the range of
2,000 to 3,000 Daltons. 19. A cured in place liner for a passageway or pipe
conprising: (a) a resin absorbent material |ayer; (b) a thernoset resin
absorbed into said resin absorbent materjal layer; and (c) a thernoplastic

bl ock copol ynmer (TBC) coating | ayer on at | east one side of said resin
absorbent material layer; \ \ herein the TBC is conprised of (I) the reaction
product of (1) a hydrophobic polyol O polyamne, (2) a pol);:isocyanate or an
aromatic dlcarboxyllc acid, and (3) a linear chain extender contalnlng 2 to 20
carbon atomsZlor {9yed tl%%la?ee‘éﬂ‘?ff%ﬁpﬂis%%fdét ObpiPt 39SPECISHIP BB ¢ pol yol or

pol yani ne, arkqtef(e?h)th@n@eare%ﬁ&ledheﬁ Nonat @skid igh @eRedidqapRl vam de sequence: \\
herei n the hydrophobic polyol or polv anmine has a nunber average nol ecul ar \

ei ght which is within the range of 1,000 to 4,000 Daltons; wherein the

hydr ophobi ¢ pel yo‘rhéﬁrécﬁh%ﬁ%?ﬁnérwgﬁe@lﬁgéimclaﬁfn1@\%@11991?& il Qlgfin_monorer, - a

pon(lsobuterne di a pol yester polyol %£$epare fromf y diols and/or
fatty di aci dsompisgs ptmlipesnf e oY1 yoh 8 maferigh teé@‘pdlstheermuamnsmnm to 44 carbon

atons; wher ei, Lhis within
the range of 8E8®%£F%P?ﬁg8%?%%%9@5T$%ﬁ%§%%T g@%@%nﬁﬁQQQE%ﬂﬁgs a nelting
poi nt whi ch irebbai. chibreptene rubhergestpfen&kBopere-2SOE: tribROK pAlywer. ediyienepl ace | i ner
for a passag [ f rei resin

absor bent - maeuruigte-s QR BRGR Bk, Aenr s oM bl LpPReet e "33 A cure
in place I|nenmﬂmmeabmampﬁgﬁmamdbunpmbbﬂas specified in cIa|n120 \ here n the
needl e punched non-w V en fabric is a polyester fabric. 22. The cured in

pl ace liner as specified in claim19 \ \ herein said coating |ayer conprises
an all oy of the TBGuvu'dtlﬂnplacetheEfoiralpasegeeeg edpip¢ argptdiedginelapnaonsi sti ng of
nitrile rubber EM bber |soErene r b er, styrene but adi ene rubber,

but adi ene ruBﬁ@W””: Pﬂ?%ﬁP§W@e?ﬁ B@Wmnﬁ LPGYBRS- i soprene-styrene tri bl ock

pol ymer, a styrenebutadi ene-styrene triblock polyner, a styrene-isoprene

di bl ock pol yner, a styrene-butadi ene di bl ock pol ymer _and butyl rubber. 73. A
cured in placéd | i Acrreddp plac é&egg)gémvawabpbepwsgﬁ%@?drmé&lmﬁ 3claim 19 wherein
the polyi socy@ealifint srofat &NiREB kS & slee@temeﬁattﬁ'e \A%aép AnsiiRbsnypl ace [iner for
a passageway or gége as specified in claim?23 erein the aromatic

di i socyanat e Nedhy&sp bist(Blieng b iseRy aee) ghowilsne dirersnptagohenylenesl-4ret hyl ene

bi s- (pher'yldh&ﬁ%%ﬁﬂ@ﬁﬁ%ﬂmﬁhéyBQH%xQ&h&QQxﬁaﬁhﬁahﬁﬁﬁﬁyhﬁﬁﬁmﬁn4r¥d"SOCyanate
napht hal ene- 1, 5-di i socyanat e, di phenyl methane-3, 3" - di met hoxy-4, 4' -
d||socyanatedH§WHH@®lu@ﬁ@uﬁﬁﬂh@@vamwﬂe 75. Acured in place liner for a
passageway or pipe as specified in claim19 \ herein the hydrophobic pol ypi
has a nunber average nolecular \ \ eight \ \ hichis \u thin thin the range of
2,000 to 3,000 Dahtcored.in plae: linar fretpedagivamakpingassppeifiet inslpithllanket or sl eeve
including a [ i v trate web or
sl eeve; prov?%wng @géﬁ%&%@g%EOPﬁggﬁn hﬂ mQ&' &gEQQMQVQ %h?¥%§) M nolten
forn1|nclud|Ngmanh@nﬂgpoﬁhmwnmgﬁmaDemmml extrudlng sald TBC over
substantially the entire surface of said base substrate or sleeve to forma
conpressi ble layer thereon: and providing a printing surface |ayer over said
conpr essi bl e 2bayenA:mdthdd diemiaking at;imuﬂ'maﬂﬂ&t coigerd selddia a(cbl)lplteksﬂﬂe eaction

product of (i%va h droghoblg E A s an ne, g%b a p i socyanate or an
aromatic dic 38‘6‘5&#‘1“8‘“ (i o Mt i1 %{?)S“ rIa eﬁ‘e of slReNen PRy s AP ‘6 aining 2 to 20
car bon thermoplastic block copolymer (TBC) in molten form including a void-producing

material: extruding said TBC over substantially the entire surface of said base

substrate or sleeve to form a compressible layer thereon: and providing a printing

surface layer over said compressible layer: wherein the TBC is comprised of (I) the

reaction product of (1) a hydrophobic polyol or polyamine, (2) a polyisocyanate or an

aromatic dicarboxylic acid. and (3) a linear chain extender containing 2 to 20 carbon



- 34 - atons, or (Il) the reaction product of (1) a hydrophobic polyol or
pol yam ne, and (2) a carboxyl term nated tel echelic poly:am de sequence;
wherei n the hydrophobi ¢ pol yol or polyam ne has a nunber average nol ecul ar
wei ght which is within the range of 1,000 to 4,000 Dalions; wherein the
hydr ophobi ¢ polyol is selected froma deI of a conjugated diolefin nononer, a
pol y(i sobutyl ene) diol, a polyester poTi | prepared fromfatty diols and/or
fatty diacids, and polyester polyols of dinmer acids containing 26 to 44 carbon
atonms; wherein the TBC has a wei ght average nol ecul ar wei ght which is within
t he range of 50,000 to 1,000,000 Danous: and wherein the TBC has a nelting
poi nt_whi ch & ¢H{Ththe ﬁ%‘c?%{}ﬁé‘?%f olgdrs plramgic pobgl orprly aEEhBY (k2 maki ng a
printing bl ank@bx0terslBRY fel@beliNRMahii@elfened: Aih@eZBhMHEL§IHbR FoR ol
voi d-producing material is selected fromthe group consisting of pre-expanded
m cr ospher es UPEXPRIAYBY auEbesPREER Bl gt adeshis Withindhg regandbl e addi ti ves.
28. The met hq@9k, £h@ PAirfs WIREE] fe ﬁ?drgp%%lcdp'oﬂ'bpgggl'eﬂgd feherdidbr gonpri ses
unexpanded mni crospheres and wherein extrudi ng said thernoplastic pol yner
further conprpregatashdselefen mgnaadrdr pald sekyiHere diol. apglyestiipofvel estlared ¢l ai m 26
wherei n sai d Vol faPERAYGESs 1al [ HOEX d o eres and
wherein said %@t@gggﬁggeggaﬂg?gﬁggﬁgggagg&h§§§?ﬂg8a@?§rg%%?%uglo of said
conpr essi bl e 2b &yt carbon atoms: wherein the TBC has a weight average molecular weight

which is within the range of 50,000 to 1.000,000 Daltons: and wherein the TBC has a

melting point which is within the range of 80°C to 250°C.

27.  The method of making a printing blanket or sleeve as specified in claim 26
wherein said void-producing material is selected from the group consisting of pre-
expanded microspheres. unexpanded microspheres. blowing agents. and leachable

additives.

28.  The method of claim 26 wherein said void-producing material comprises
unexpanded microspheres and wherein extruding said thermoplastic polymer further

comprises expanding said microspheres.

29.  The method of claim 26 wherein said void-producing material comprises
unexpanded microspheres and wherein said microspheres are expanded by heating

after extrusion of said compressible layer.



