








Flame Resistant Films.

Stevens offers both halogenated
and non-halogenated FR materi-
als. Typically, halogen-based FR

y

formulations are less expensive

and offer some performance
advantages compared to non-
halogen formulations at thin \
gauges, including more efficient (’
FR properties. However, halo-

gens are also a potential source of toxic emissions during a fire,
and some applications may be better suited with a non-halogen
formulation. In addition, non-halogen TPUs offer better fabricabil-
ity, and simplify downstream converting.

Breathable Materials. Stevens offers materials with mois-
ture vapor transmission rates (MVTR) of 5 - 10 times greater
than traditional TPU values. Breathable Stevens Urethane
achieves MVTR rates of 600g/mz2/24hr (ASTM E-96 B upright).
Breathable TPUs are monolithic, continuous structure materials,
not a series of microporous “holes” inherent in other high MVTR
materials. As a result, breathable urethane is well suited for
applications ranging from medical products such as wound
dressings and mattress covers to outdoor products such as
clothing, tents and camping gear.

High Melt Materials. TPU films with melt temperatures
between 190°C - 210°C are unaffected by heat that would nor-
mally melt conventional TPU. In multilayer laminations the high
melt Stevens Urethane is applied on the “high-heat” side of the
lamination to help maintain the integrity and performance of the
film while layers on the opposite side of the substrate soften and
bond.

Stevens Tubing, Cord & Profile

Stevens Urethane tubing is available in ID sizes from 1/16-
in. to 1V4-in., OD sizes from 1/8-in. to 1'2-in. with wall thickness
ranging from 1/32-in. to 1/8-in., and available in a variety of col-
ors and opacities. Stevens Pluro-tubing™ consists of two or
more tubes, of variable sizes and colors, bonded into a single
unit, and designed for coding purposes or tracking fluids
between components. Stevens Urethane is also available as a
solid cord and in custom profile form.

Stevens Aromatic and Stevens Aliphatic Urethane.

Aromatic urethanes are strong, general purpose resins, orig-
inally developed as a synthetic rubber.

Middle Name

Aliphatic polyurethane is primarily used as an interlayer for
architectural, transportation and security glass applications, as
well as for other applications that require a UV resistant and
light-stable material.

Selecting the proper aromatic
grade. Aromatic polyurethane
film and sheet is available in
many different grades to meet
specific application needs.
Polyether grades offer excellent
hydrolytic stability, low-tempera-
ture flex, and resistance to fun-
gus. Polyester grades provide
outstanding toughness and
excellent abrasion resistance as
well as resistance to fuels, oils and chemicals.

Some films and sheet are rated for potable water contact,
others for food and medical applications. Fire retardant grades
are available in both halogenated and non-halogenated formu-
las, still others exhibit high melt or low melt properties, softer or
harder durometers, high elongation and high moisture vapor
transmission rates. For more information on these specialty
products, contact Stevens Urethane for application assistance
and technical data.

Aliphatic urethanes for highest optical clarity.

In addition to an exten-
sive aromatic urethane line,
Stevens also offers aliphatic
polyether polyurethane
sheet which provides excel-
lent optical clarity and is
used in a variety of security
glass, architectural and
transporatation applications.
Polyurethane can absorb
the large thermal and
mechanical shocks common among glazings comprised of unlike
materials, such as glass and polycarbonate, without delamina-
tion.

To ensure that customers receive the highest quality optical
grade aliphatic sheet on the market today, all Stevens Aliphatic
Urethane is manufactured and packaged in Class 10,000 clean
zone environments.

General Properties of
Stevens Aromatic Film and Sheet**

Polyesters Polyethers

S$8-1495  $S-1532 ST-1880 _ ST-1035
Tensile Properties (D638)
Modulus @ 100%, psi 1500 900 1000 1300
Modulus @ 300%, psi 5000 3000 2000 3000
Strength @ break, psi 9000 7750 7000 8000
Elongation @ break 375 425 450 375
Set @ break 25 20 35 15
Tear Properties (D642)
Tear Strength (Die C), pli 550 475 400 475
Service Temperature Range
Continuous, °F -20t0 225 -40to 180 -60 to 200 -65 to 225
Continuous, °C -29 to 107  -40 to 82 -51t093 -54to 107
Abrasion Resistance
(ASTM C501)
Weight loss/1000 cycle,
1000 gm load
CS-17 Wheel, mg 2.6 2.5 5
H-18 Wheel, mg 100 30 25
H-22 Wheel, mg 50
Compression Properties
(D395)
Set, Method B, 22 hrs 70°C, % 65 83 72 40
Durometer (D2240) 95A 85A 87A 90A

Thermal Properties
Melting Point Range, °F 320 to 365 320 to 350 340 to 380 380 to 420
Melting Point Range, °C 160 to 185 160 to 177 171 to 193 193 to 216

Specific Gravity (D792) 1.21 1.21 112 1.15

Vapor Transmission Rates
(E96)

inverted @ 22 +/- 2°C

grams weight loss/100 in%/24 hr
@ 20 mil thickness

Distilled water 0.7 2.0 2.1 1.2
Super unleaded gasoline 0.6 4.7 20.0 10.0
Humid Aging Resistance

90% RH at 160°F/70°C Poor Fair to poor Excellent Excellent

** Contact Stevens Urethane for physical property data
sheets for many other film and sheet formations.

Comparative Sheet Properties of
Stevens Polyurethane Film with
Typical Flexible Materials

The following table represents a comparison of Stevens polyurethane film with several
typical flexible materials. The values listed are generalizations and may not represent
all polymer and compound variations.

E = Excellent Stevens
G = Good Thermoplastic Flexible Natural Nitrile
F = Fair Polyurethane Vinyl Rubber Rubber
P = Poor Film
Hardness (Shore A) 75-95A 60-95A 30-95A 40-95A
Specific Gravity 1.12-1.21 1.12-1.5 .93-1.5 .99-14
Elongation, % 350-800 200-400 100-800 100-700
Tear Strength, #/in (Graves) 400-800 100-400 100-400 100-400
Low Temperature Flexibility G-E G E G
Acid Resistance — Weak F F G G

— Strong P P F G
Base Resistance — Weak E E G G

— Strong P P F G
Fuel and Oil Resistance E = G G
Migration E P-G F-G F-G
Flex Strength E F G G
Abrasion Resistance E = G G
UV Resistance F-G G-E P-F F
Ozone Resistance E E P F
Moisture Resistance P-E G G G

When extruded in the form of tubing,
Stevens Urethane provides excellent
performance characteristics and is
available in various compounds, diame-
ters, wall thicknesses, lengths and col-
ors. Stevens Urethane is also available
as Pluro-tubing,™ which is made from
several lengths of the same or different
sized urethane tubing thermally bonded
together.

Compression dressings allow ice water to be pumped to
the injury site to minimize hemathrosis and swelling. Stevens
Urethane film laminated to fabric provides the strength and
flexibility at low temperatures that make this therapy work
effectively. Manufacturing costs are reduced because stitch-
ing or use of separate bladders is not required.
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Stevens Urethane manufactures a broad line of products
in addition to EVA and aliphatic urethanes. These include
other aliphatic and aromatic polyether urethane film,
sheet, tubing, cord, and profile products.

We welcome you to contact our applications specialists
for further information and for help in resolving your own
manufacturing issues, such as in new application develop-
ment or improved product design.

All statements herein are expressions of opinion, which by performance
and testing are believed to be accurate and reliable, but are presented
without guarantee or responsibility on our part. Statements concerning
possible use of our product are made without any knowledge that such
recommended uses may infringe any patent. No warranty of any kind
whatsoever, expressed or implied, is made or intended.
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