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BACKGROUND OF THE INVENTION
15 Thermoplastic polyurethanes (TPU) are of great industnal

significance due to their good elastomer properties and meit -
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 or in 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 T"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
orie 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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10
DETAILED DESCRIPTION OF THE INVENTION
The present invention will now be described for purposes of

illustration and not limitation.
The process according to the present invention produces a
15 transparent, smooth, defect-free TPU flat film in a single step, i.e., without
additional pressing of the flat films.

The present invention provides a process for the production of a
transparent flat film from thermoplastic polyurethane (TPU fiat film),
wherein

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 rolls with

a temperature of 10°C to 70°C,

25 ¢ cooling is then performed,

d) cutting is optionally performed, and
€) 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
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The sheets of the higher-melting plastic used may be of a thickness
of 0.1 mm to 5 mm, preferably of 0.3 mm to 3 mm and particularly

10 preferably of 0.5 mm to 2 mm.

The molten TPU in the present invention may preferably be an
aliphatic, transparent TPU, such as for example that described in
EP-A 1 090 940.

The TPU flat film produced using the process according to the

15  present invention may have a thickness of 0.1 mm to 5 mm, preferably of
0.3 mm to 3 mm and particularly preferably of 0.5 mm to 2.5 mm.

The thermoplastic polyurethane (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.



Verlag, 1992 or in "Handbook of Polycarbonate Sci ence and Technol ogy" (D
Legrand; J. Bendler), New York, Basel, Marcel Dekker, 2000. The sheets of
the higher-nelting plastic used nmay be of a thickness of 0.1 m}sﬁ)mm
~preferably of 0.3 nmto 3 nmand particularly 10 preferably of O. 2
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pol yuret hane (TPU) nmay preferably be nelted by neans of a extruder before
bei ng i ntroduced between the sheet EXAMPLES ] gher-nelting plastic. 20 Once
removed fromthe TPU flat film the sheets of higher-nelting plastic may
preferably be reused in step a) of the process. The TPU flat filns produced
usi ng th§ prComparativeoEgampléd the present invention may be particularly
useful for optical applications. 2 8 MAR 2006 -4- The follow gg Exanpl es are
i ntended to il ué}hamnegeneossnettiwasprogucgd &g I PYbpeliats (E&m& ES

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
stack. The flat film was formed, sized and polished from the melt in the

10 polishing stack at roll temperatures of 20°C. After cooling, the flat film was
cut. The cut flat films were pressed with matted sheets (roughness height
1.5-2 pm) 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 rol/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 fiat film to provide protection until the uitimate 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 descrbed in detail in the
foregoing for the purpose of illustration, it is to be understood that such detail



5 Conparative Exanple | A honpbgeneous nelt was produced from TPU pel l ets
(Texin(r) DP7-3007, Bayer Corp.) in an extruder (nelt tenperature approx.
160C). Using a flat filmdie, the TPU nelt was introduced into a chill

rol I /polishing stack. The flat filmwas forned, sized and pol i shHetiMAR 2008 t he
melt in the 10 polishing stack at roll tenperatures of 20C. After cooling,
the flat filmwas cut. The cut flat fitns were pressed with nmatted sheets
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produced. 15 Exanple A honogeneous nelt was produced from TPU pell ets
(Texin(r) WB@@W“%P&@@@PBGWW@H‘%Hruder (mel t tenperature appr ox.
160C). Using a flat filmdie, the TPU nel't was introduced into a chill
roll/polishing 20 stack. Sinultaneously, two PC sheets at roomtenperature
ran into the roll nip, such that the TPU nelt was introduced between the PC
sheets. The nelt was forned, sized and polished between the PC sheets in
the polishing stack at roll tenperatures of approx. 20C. After cooling, the
mul tilayer sheet was cut or wound into reels. The two PC sheets 25 renai ned
on the TPU flat filmto provide protection until the ultimate use of the
filmand were then sinply peeled off the TPU flat filmw thout |eaving any
resi dues. The PC sheets may be reused. In this nmanner, a



transparent, light-stable TPU flat filmof 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 undef §tMpdifhat
such detail Z 8 MAR 2006 -5- is solely for that purpose and that variations
can be made therein by those skilled 1n the art without departing fromthe

spirit and s&oge Egﬁrgéf except as it may be limted by the appended
cl ai ns. WAHAT |S CLAIMED IS A process for the production of
a transparent flat filmfromthernoplastic polyurethane conprising:

introducing a nolten thernoplastic polyurethane (TPU) with a tenperature of
150C to 2R0C lheprasess tfanthehpraduiction af lai tyarsparent fiatgfilnpfsopc themmoplastici t h a

e bRk BaRe GorBi o, ner el 1 ng polyarbonate sheets
of 10C to 70C cogitrddudii &irBbken Theimhosladiid Yoethitne STPEHSwithtg TPU
t herebetween; optionally cutting the higher nel'ting pol ycarbonate sheets
with TPU temperature of 150°C to 220°C between two sheets of a higher-melting
polycarbonate with a temperature of 0°C to 80°C;

passing the higher melting polycarbonate sheets with TPU
therebetween between two contrarotating rolis with a temperature of 10°C
to 70°C;

cooling the higher melting polycarbonate sheets with TPU
therebetween;

optionally cutting the higher melting polycarbonate sheets with TPU
therebetween; and

mechanically removing the sheets of higher melting polycarbonate
from the fiat film.

2. The process according to Claim 1, wherein the thermoplastic
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 mm to 5 mm.

4, The process according to Claim 1, wherein the sheets of higher-melting
polycarbonate have a thickness of 0.1 mm to 5 mm.

5. The process according to Claim 1, wherein the sheets of the higher-
melting polycarbonate are reused in the process.

6. The process according to Claim 1, wherein the flat film of thermoplastic
polyurethane (TPU) has a thickness of 0.3 mm to 3 mm.



t her ebet ween; and nechanically renoving the sheets of higher nelting
pol ycarbonate fromthe flat film 2. The process according to Caiml,

wherein the thernoplastic polyurethane (TPU) is an aliphatic thezmk?@%i c
pol yuret hane. 3. The process accordinggto Claim1l, wherein the fl
t hernopl astic pol yurethane (TPU) has a thickness of 0.1 mnmto 5 mm 4. The

process cording to Claiml,, rein the sheet her-nmeltin
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Claim1, wher?di!, t gom;ar bonate are reused
in the proces é‘rg@ﬁe pr oc g%sa%@éékggﬁgbtfg@ény {rﬁw% erein the flat film
of thernoplastic pol yurethane (TPU) has a thickness of 0.3 Mmto 3 mMm -7 2
8 MAR 26Q6 7. rocess ac rein flat film of
Cher mopl bt 1 ¢ THESPGRSE oRBInGb Clales 1. WhHeCkin b8 SHeats o Highes Thelingl %
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to Clain 1, wherein the sheets of h| gher-rreltl ng poI ycar bonat e have a

thi cknesiof 0I’h5e B}ﬂoctegs %c&ﬁding to Claim 1, wherein the sheets of higher-melting
polycarbonate have a thickness of 0.5 mm to 2 mm.





