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*159159t5 Thermoplastic polyurethanes (TPU) are of great industrial

significance due to their good elastomer properties and melt
processability. A review of the production, properties and applications of
TPU may be found, for example. in G. Becker, D. Braun, Kunststoff-
Handbuch, volume 7, "Polyurethane”, Munich, Vienna, Carl Hanser Verlag,

20 1983 orin M. Szycher, Handbook of Polyurethanes, CRC Press LLC,
Boca Raton, FI. USA, 1999.

The processing of plastics to yield flat films is a process which has
long been known and is described, for example, in "Handbuch der
Kunststoffextrusionstechnik", Hensen, Knappe & Potente, part i,

25 ‘"Extrusionsanlagen", Hanser Verlag, Munich, Vienna, 1986.

Transparent TPU flat films are normally produced by melt-
processing the material in an extruder, wherein it is subsequently pressed
one or more times. Among the disadvantages of said process are
elevated handling costs, the risk of soiling by dust, pressing defects,

30 formation of deposits and sticking to the polishing rolls.

When thermoplastic polyurethanes are converted into flat films, gel
particles, which are disruptive to the optical quality of the product, are
often observed. This is particularly disruptive with transparent grades (as,
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_z_ for exanple, described in EP-A 1 090 940) which, in addition to
transparency, are also required to exhibit light stability and flexibility.
- SUVWWARY OF THE I NVENTION 5 The present invention therefore provides a
process for the production of defect-free, transparent TPU flat filnms, in
which it is possible to dispense with Labor-intensive pressing operations
and in which the problematic issues of soiling, pressing defects, formation
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Yor k, Basel r e sheets of the higher-nelting plastic

used may beagyﬁ%’%%LP%gﬁ]g Oféﬁgglgﬁf" ‘to 5 mm preferably of 0.3 mfmmto 3 nm

and particularlyThe mé§él$tr|ﬁbérmd?fp|@>vﬁiel§fé procésgtor theeroaliétsn R in the

present invention maﬁ {)referabl be an aliphatic, transparent TPU, such as
f
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20 a) a molten thermoplastic polyurethane (TPU) with a temperature of
150°C to 220°C is introduced between two sheets of a higher-
melting thermoplastic material with a temperature of 0°C to 80°C,

b) the product from a) is passed between two contrarotating rolis with
a temperature of 10°C to 70°C,
25 ¢ cooling is then performed,
d) cutting is optionally performed, and
e) the sheets of the higher-melting plastic are removed mechanically.
Polycarbonate may preferably be used as the higher-melting
material by virtue of its good dimensional stability at low wall thickness, its

30 elevated melting point and optical clarity (optionally required for assessing

defects in the flat film). In addition to polycarbonate, other polymers, such



15 present invention may have a thickness of 0.1 nmto 5 mm preferably of
0.3 Mmto 3 mMmand particularly preferably of 0.5 mmto 2.5 mm The

t her nopl astic pol yuret hane (TPU) may preferably be nelted by neans of a
extruder before being introduced between the sheets of the higher-nelting
plastic. 20 Once renoved fromthe TPU f4 at film the sheets of

hi gher-nelting plastic may preferably be reused in step a) of the process.
The TPU f | atsffol exampledusigamids, tp@lytelsera,rpnﬂgelefiascmbdﬂmegtheretdﬁandresent
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films were pressed wth matted sheets (roughness hei and t hen
wi th high g(lbslﬁgrahdshdﬂemﬂeét NemankaBeﬁebrl\wselsDakareﬂﬁ@@atur es of

approx. 140C. a trans ret ble TRU flat film of
a thickness of ZThﬁ]s\%gg? F@&Jggherl@e ntg?%t' By 8bA NS S has
produced frgm TRnPR) ‘5%#‘& b?é?éﬁdblﬁ&% 3QAM) toBR A aﬁ@ Jnarhcularlﬁn extruder
(melt tenperature atprox . Using a flat filmdie, the TPU nelt was

i ntroduted praferablyed 0.5 mo td%mmsm ng 20 stack. Sinultaneously, two PC

sheets at roomt h | | at _the TPU nelt
was i ntroduced bi%ﬁ%ﬂip%n th ?géer%@?%npﬂ 'ﬁﬂ¥%r%?|%lﬂybg ed and

pol i shed beapsteiict ranSiarcheTPY, isichhe fapbkahblothat dekcriled @l | t enper at ur es
of approx. 20C. Aiter cooling, the nultilayer sheet was cut or wound into

reels. The ERAH®DIEEPs 25 remained on the TPU flat filmto provide

protection until FE@& nply peel ed
off the TPU fl at Tb'?lerrﬁuwh?ﬂmhfp@\ﬂgng gf%{rfeeﬁ?oggg%%ﬁxﬁd stﬁgets may be
reused.19 n plasentrimveation amady hawvpartkickneds of 0.4 shabloed fith) priefdrablyl afi of a

t hi ckness of 2 nm was produced. 30 AIthou h the Bﬁgsent i nventi on has been

descri bed i B-3/8a{a 3 minand partisylariy preferaky M@f&ﬁ &0 MMystration, it is
to be under st oodThEgeiMHladiit fbllurethane (TPU) may preferably be melted by

means of a extruder before being introduced between the sheets of the
higher-melting plastic.
20 Once removed from the TPU flat film, the sheets of higher-melting
plastic may preferably be reused in step a) of the process.
The TPU flat films produced using the process according to the

present invention may be particularly useful for optical applications.



Is solely for that purpose and that variations can be nade therein by those
skilled in the art without departing fromthe spirit and scope thereof

. except as it may be limted by the appended cl ai ns. -6 WHAT IS CLAI MED
IS: 1. A process for the production of a transparent flat filmfrom

t her nopl asti ¢ pol yuret hane conprising: & introducing a nolten thernoplastic
pol yurethane (TPU) with a tenperature of 150C to 220C between two sheets of
a hi gher - nel ti ng theefoliepingsExamplasnarg intemged de illustrate the ingesoa@) ipassi ng t he
hi gher msltigﬂ atteE%r @Pl astic sheets with TPU 10 t herebetween between two
contrarotati g O P Wi th a tenperature of 10C to 70C, cooling the higher
melting thernoplastic sheets wth TEXAMPUESet ween; optionally cutting the
hi gher nelting thernoplastic sheets with TPU 15 t herebetween; and

mechani cally renmoving the sheets of higher nmelting plastic fromthe flat

film 2. Thq_-; SEvEESY 'lggl to Caim1, wherein the thernoplastic 20
pol yur et ane%i—rﬁﬂ%ﬁt I ¢ thernopl astic pol yurethane. 3. The
process accor di ngA homdgehsolds metienas prédieet frsm fTRUNpefletsh@ermf! asti c

pol yur et hane éngp has a thickness of 0.1 mMmto 5 nm 25 4. The g)rsocess

according t& 1BaypeF ety NN axtgudar-(Malttempasaise AEPERRIO0S
P pberat el Bind = FRETERE 168 TR Rk g gt SRR pblalee! 5 o
process accastatinglhefia firmwas foiesdsisizednand pelesheddfornithe mejhier tirel ti ng
\%ng: ﬁ16 Lg er> lgﬁiﬁgis:tqrt]ﬁl{);]tero rtgr%%aﬁétur%s c;l;‘rbeOPJr Cﬁ‘%esrsco?il) iﬁg,r %Ienf?attfﬁ)mc\?vgsl mL
cut. The cut flat films were pressed with matted sheets (roughness height
1.5-2 ym) and then with high gloss polished sheets in platen presses at
temperatures of approx. 140°C. In this manner, a transparent, light-stable
TPU flat film of a thickness of 2 mm was produced.
15
Example 2
A homogeneous melt was produced from TPU pellets (Texin®
DP7-3007, Bayer Corp.) in an extruder (melt temperature approx. 160°C).
Using a flat film die, the TPU melt was introduced into a chill roll/polishing
20 stack. Simultaneously, two PC sheets at room temperature ran into the
roll nip, such that the TPU melt was introduced between the PC sheets.
The melt was formed, sized and polished between the PC sheets in the
polishing stack at roll temperatures of approx. 20°C. After cooling, the
multilayer sheet was cut or wound into reels. The two PC sheets
25 remained on the TPU flat film to provide protection until the ultimate use of
the film and were then simply peeled off the TPU flat film without leaving
any residues. The PC sheets may be reused. In this manner, a
transparent, light-stable TPU flat film of a thickness of 2 mm was
produced.
30 Although the present invention has been described in detail in the

foregoing for the purpose of illustration, it is to be understood that such detail



5 thernopl astic pol yurethane (TPU) has a thickness of 0.3 nrmto 3 nm 8.
The process according to Claim1, wherein the flat filmof thernoplastic
pol yur et hane (TPU) has a thickness of 0.5 nmto 2.5 10 mm 9. The process
according to Caim1, wherein the sheets of higher nelting plastic have a
thickness of 0.3 nmto 3 nm 15 10. Thg process according to Caim1,
wherein the sheets of higherrnelting plastic have a thickness of 0.5 nmto
2 mMm . Af, A@olagyrfyrﬂn[as;;umoseanmhaw@naﬁmsgalvble mfade therein by those
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1. A process for the production of a transparent flat film from

thermoplastic polyurethane comprising:

5 introducing a molten thermoplastic polyurethane (TPU) with a
temperature of 150°C to 220°C between two sheets of a
higher-melting thermoplastic with a temperature of 0°C to
80°C;

passing the higher melting thermoplastic sheets with TPU
10 therebetween between two contrarotating rolls with a
temperature of 10°C to 70°C;
cooling the higher melting thermoplastic sheets with TPU
therebetween:;
optionally cutting the higher melting thermoplastic sheets with TPU
15 therebetween; and
mechanically removing the sheets of higher melting plastic from the

flat film.
2. The process according to Claim 1, wherein the thermoplastic
20 polyurethane (TPU) is an aliphatic thermoplastic polyurethane.
3. The process according to Claim 1, wherein the flat film of

thermoplastic polyurethane (TPU) has a thickness of 0.1 mmto 5
mm.
25
4. The process according to Claim 1, wherein the higher-melting

plastic comprises polycarbonate.

5. The process according to Claim 1, wherein the sheets of higher-
30 melting plastic have a thickness of 0.1 mm to 5 mm.
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8. The process according to Claim 1, wherein the flat film of
thermoplastic polyurethane (TPU) has a thickness of 0.5 mmto 2.5
10 mm.

9. The process according to Claim 1, wherein the sheets of higher-

melting plastic have a thickness of 0.3 mm to 3 mm.

15 10. The process according to Claim 1, wherein the sheets of higher-
melting plastic have a thickness of 0.5 mm to 2 mm.



