ENGAGE™ Polyolefin Elastomers Extrusion Guide

The ENGAGE™ Polyolefin Elastomers
(POEs) listed in Table 1 can be used in a
variety of extrusion applications, includ-
ing sheeting, tubing, and profiles. This
guide will provide a processor with gen-
eral equipment setup and troubleshooting
guidelines to help successfully extrude
and handle the product.

ENGAGE™ POEs have a wide processing
temperature window. The temperatures
listed in Table 2 may be used as a refer-
ence point and can vary +5°C. These
temperatures can be further optimized,
but normally will not require more than
10°C adjustment.

Polypropylene can be added to ENGAGE™
Polyolefin Elastomers to provide a higher
melting matrix that reduces setup time
and increases part service temperature.
Processing conditions noted in Table 2 may
need to be modified to accommodate the
higher melting point of the polypropylene.
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Table 1: ENGAGE™ POEs for Extrusion Applications

Table 2: Extrusion Parameters (Starting Point)

ENGAGE™ POE
>0.890 density 205 205 205 205 195 180
ENGAGE™ POE
<0.890 density" 195 195 195 195 180 160

MUse of a jacketed feed throat is recommended to avoid bridging with <0.890 density grades.

Table 3: Equipment and Processing

Equipment/Processing Suggested Guidelines

Extruder L/D ratio 20:1 or higher

Screw Type General purpose polyolefin screw
Compression Ratio 2.5:1-3.5:1

Screen Pack 80/60/40 mesh

Purge Compound

Shut down at 150°C with highly stabilized polyethylene

Drying Not required

Recycling Fully recyclable. Conventional granulators with sharp blades should be used.

Regrind Usage ENGAGE™ POE is often used as a modifier for olefin recycle streams, but you
should conduct regrind studies to determine specific limits for your application.

Release Additive An amide wax masterbatch is often beneficial for polymers <0.890 density

Tubing or Profile Extrusion

Sizing

Either air or vacuum

Water Bath

Sheet Extrusion

5-10°C

Chill Rolls

20-100°C - Adjust as needed for smooth surfaces

Metal Release Additive

If needed for roll sticking

Release Paper

Suggested for all grades if using polished rolls. Textured sheeting reduces
need for release paper, especially for > 0.890 density grades.

Properties 8540 8480 8440 8003 7256 7387® 7487®
Density (g/cm?) 0.908 0.902 0.897 0.885 0.885 0.870 0.860
Z'Z'(t)'gd‘;x - 1 1 1.6 1 2 <05 <05
Tubing and Profiles . . . . . . .
Sheeting . . . .

MTypical properties; not to be construed as specifications. Users should confirm results by their own tests.
2 ENR designates a developmental grade. If products are described as “experimental” or “developmental”: (1) product specifications may not be fully determined; (2) analysis of hazards and caution in handling and use are
required; (3) there is greater potential for Dow to change specifications and/or discontinue production; and (4) although Dow may from time to time provide samples of such products, Dow is not obligated to supply or other-

wise commercialize such products for any use or application whatsoever.

BENGAGE™ HM 7387 POE and ENGAGE™ HM 7487 POE are frequently used in combination with polypropylene.
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Table 4: Additives™

Equipment/Processing Starting Point Levels of Active Ingredient

Amide Wax Reduced surface tack 500 ppm (0.05%)
Fluoropolymer processing aid Reduced melt fracture and die pressure 1000 ppm (0.1%)
Polydimethoxysiloxane (PDMS) Scratch and mar 2000 ppm (0.2%)
Metal Release Reduce adhesion to nip rolls 1000 ppm (0.1%)
Antioxidant or UV Stabilizer Processing/end-use stability As needed
Colorants Product appearance As needed

M Masterbatch of ENGAGE™ Polyolefin Elastomers preferred, but can also use Low Density Polyethylene (LDPE) or Linear Low Density Polyethylene (LLDPE) carriers.

Table 5: Troubleshooting

Melt fracture Cold melt Increase melt temperatures
Increase die temperature

Melt not mixed Use higher compression ratio screw
Use screw with mixing section
Poor die design Decrease land length
Heater not working Check heaters and thermocouples
Polymer to metal friction or shear Use Fluoropolymer processing aid
Uneven cross-section Surging Decrease extrusion rate

Use screw with long feed or metering section
Use finer screen pack to increase back pressure

High extruder pressure Melt too cold Increase melt temperatures
Increase die temperature

Clogged screen packs Replace screen pack
Wider mesh screen pack reducing back pressure
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The principles of Responsible Care® and Sustainable Development influence the production of printed literature for The Dow Chemical Company (“Dow”). As a contribution towards the protection of our environment,
Dow’s printed literature is produced in small quantities and on paper containing recovered/post-consumer fiber and using 100 percent soy-based ink whenever possible.

NOTICE: Any photographs of end-use applications in this document represent potential end-use applications but do not necessarily represent current commercial applications, nor do they represent an endorsement
by Dow of the actual products. Further, these photographs are for illustration purposes only and do not reflect either an endorsement or sponsorship of any other manufacturer for a specific potential end-use product
or application, or for Dow, or for specific products manufactured by Dow.

NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws may differ from one location to another and may change with time, the
Customer is responsible for determining whether products and the information in this document are appropriate for the Customer’s use and for ensuring that the Customer’s workplace and disposal practices are in
compliance with applicable laws and other governmental enactments. Dow assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

NOTICE: If products are described as “experimental” or “developmental”: (1) product specifications may not be fully determined; (2) analysis of hazards and caution in handling and use are required; (3) there is greater
potential for Dow to change specifications and/or discontinue production; and (4) although Dow may from time to time provide samples of such products, Dow is not obligated to supply or otherwise commercialize
such products for any use or application whatsoever.

NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS: Dow will not knowingly sell or sample any product or service (“Product”) into any commercial or developmental application that is intended for:

a. long-term or permanent contact with internal bodily fluids or tissues. “Long-term” is contact which exceeds 72 continuous hours;

b. use in cardiac prosthetic devices regardless of the length of time involved (“cardiac prosthetic devices” include, but are not limited to, pacemaker leads and devices, artificial hearts, heart valves, intra-aortic
balloons and control systems, and ventricular bypass-assisted devices);

c. use as a critical component in medical devices that support or sustain human life; or

d. use specifically by pregnant women or in applications designed specifically to promote or interfere with human reproduction.

Dow requests that customers considering use of Dow products in medical applications notify Dow so that appropriate assessments may be conducted.

Dow does not endorse or claim suitability of its products for specific medical applications. It is the responsibility of the medical device or pharmaceutical manufacturer to determine that the Dow product is safe, lawful,
and technically suitable for the intended use. DOW MAKES NO WARRANTIES, EXPRESS OR IMPLIED, CONCERNING THE SUITABILITY OF ANY DOW PRODUCT FOR USE IN MEDICAL APPLICATIONS.

This document is intended for global use.
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