Lubrizol

Lubrizol's Estane®
ETE TPU Technology

Overview

Being the first one to introduce TPU compound in the market, Lubrizol again is the first
one to offer a unique technology: Easy-to-Extrude (ETE) Thermoplastic Polyurethanes
(Patent Pending).

While it is known that increased hardness provides for significant improvement of
properties, as illustrated in graph 1 and 2 these materials are difficult to process on
a commercial scale due to their narrow melt range, fast crystallization and setup, and
their tendency to freeze within the extruder.
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Major Benefits of Estane® ETE TPU

The Estane® ETE TPU product line consists of both polyether- and polyester-based
TPUs from 50D and higher that not only overcome the typical manufacturing problems
associated with hard-grade extrusion, but also offers significant cost savings and
performance advantages. It provides the performance to substitute more expensive
materials such as PA11, PA12, COPE, or even COPA.

In addition, Estane® ETE TPUs provide the following benefits:
*  Cost effective by being able to reduce wall thickness

e Excellent transparency

e Fast processability, even equivalent to that of PA

* Increased physical properties and chemical resistance

e Higher burst pressure resistance

Top Estane” ETE TPU Product Selections

Estane® No. Type Hardness Tensile (psi)
55DS3 ester 55D 10,300
60DS3 ester 60D 9,000
50DT3 ether 50D 8,700
55DT3 ether 55D 8,400
60DT3 ether 60D 7,800

Applications

Multilayer or single layer spiral hoses, A Film & Sheet:

braided hoses, or TPU tubing such as: High moisture and vapor barriers,

*  Air powered tools as required in military applications

*  Robotics e Decorative foils

*  Garden hoses *  Sport equipment

*  Pneumatic hoists

- Automated equipment A Injection Molding:

Especially suited for difficult
processing conditions such
as with hot manifolds

*  Food processing equipment °

Lubrizol
LT 1o

Theinformationcontainedhereinisbelievedtobereliable, butnorepresentations,
guarantees or warranties of any kind are made as to its accuracy, suitability
for particular applications or the results to be obtained. The information often
is based on laboratory work with small-scale equipment and does not
necessarily indicate end product performance or reproducibility. Formulations
presented may not have been tested for stability and should be used only as

asuggested starting point. Because of the variations in methods, conditions
and equipment used commercially in processing these materials, no warranties
or guarantees are made as to the suitability of the products for the applications
disclosed. Full-scale testing and end product performance are the responsibility
of the user. Lubrizol Advanced Materials, Inc. shall not be liable for and the
customer assumes all risk and liability for any use or handling of any material

beyond Lubrizol Advanced Materials, Inc.'s direct control. The SELLER
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Nothing contained herein is to be considered
as permission, recommendation, nor as an inducement to practice any patented
invention without permission of the patent owner.
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