ENGAGE" Polyolefin Elastomers
Product Selection Guide for Transportation Applications

ENGAGE™ Polyolefin Elastomers (POE) are
designed to enable thermoplastic olefins
(TPO) to meet a variety of performance

targets, especially in the areas of lo

temperature impact, melt flow, melt
strength, flexibility, and softness. ENGAGE™
Polyolefin Elastomers are used in both

rigid and soft TPO formulations for

exceptional performance and a unique
balance of properties when used alone
or in blends and compounds. The grade

w breadth includes ethylene octene and

ethylene butene copolymers over a wide
range of densities and melt flow rates.

In addition, the ENGAGE™ HM POE

product line places increased emphasis

injection molding, thermoforming, and
blow molding applications. They offer

on high melt strength and toughness.
ENGAGE™ XIT POE offers opportunities
to produce lighter, thinner TPO parts
with increased stiffness, optimal impact
strength, improved fit and finish, and
reduced cycle times. And, next generation
ENGAGE" POE grades are enabling further
vehicle lightweighting and improved
manufacturing efficiencies.

Figure 1: ENGAGE™ Polyolefin Elastomers Products!*?
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M These are typical properties, not to be construed as specifications.

@ ENR designates a developmental grade.
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Table 1: Typical Properties of ENGAGE™ POE™

Property 88422 2187

Density, g/cc
ASTM D792

0.857 | 0.863 | 0.864

0.868

Ethylene Octene Grades

0.870 | 0.870 | 0.870 | 0.875 | 0.880 | 0.885

8150 | 8100 | 8200
8137 | oo | g107m | goo7m | 8407 mm 8003 | 8401 | 8440 | 8480 | 8450 | 8402 | 8540

0.885 | 0.897 | 0.902 | 0.902 | 0.902 | 0.908

Melt Index, g/10 min
(2.16 kg @ 190°C) 1 0.5 13
ASTM D1238

1 5 30 3 18 1

30 1.6 1 3 30 1

Mooney Viscosity, MU
(ML1+4 @ 121°C) 25 37 4
ASTM D1646

24 8 2 11 3 23

Total Crystallinity, %@ 13 16 13

18 19 21 20 24 25

25 27 33 29 34 34

Durometer Hardness
(Shore A) 54 63 63
ASTM D2240

73 66 72 74 81 84

84 86 89 90 88 90

Durometer Hardness
(Shore D) 11 16 13
ASTM D2240

22 17 20 24 27 31

26 36 42 43 34 47

DSC Melting Peak, °C

Rate 10°C/min® g A o

60 59 65 66 76 77

80 93 99 97 96 104

Glass Transition
Temperature, °C -58 -65 -65
DSC Inflection Point®

Haze, %

ASTMD1003¢ ND.| 2 | ND.

2% Secant Flexural
Modulus, MPa 4.0 7.7 7.3
ASTM D790

14.4

13.1 10.8 10.5 16.8 20.5

30.6 54.3 78.3 72.0 | 107.8

Ultimate Tensile
Strength, MPa
(508 mm/min)
ASTM D638

3.0 6.3 2.4

9.76 5.7 2.8 11.2 7.3 18.2

8.5 20.4 24.8 224 11.3 27.9

Ultimate Tensile
Elongation, %
(508 mm/min)
ASTM D638

>600 | >600 | >600

>600

>600 | >600 [ >600 | >600 [ >600 | >600

>600 | >600 [ >600 | >600 | >600 | >600

(MThese are typical properties, not to be construed as specifications.

?This grade contains a partitioning agent for improved product handling; properties may be measured before the addition of the partitioning agent.

®Dow Method. Additional information available upon request.

“'Haze measured only for products with no partitioning agent. “N.D.” indicates no data available.

Innovative Solutions for Your
Processes and Applications

Designed to improve impact performance,
melt strength, or overall processability,
ENGAGE" Polyolefin Elastomers offer a
wide range of grades to meet the most
demanding processing and performance
needs. They are compatible with most
olefinic materials and offer unique
capabilities that can enhance your

product. Applications include a variety
of interior and exterior components,
such as bumper fascia, rocker panels,
instrument panels, pillar moldings,

and more. Next generation ENGAGE™
POE - the 11000 series of grades — are
also enabling new, higher performance
TPOs with properties that are well suited
for body panel applications, including
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(continued)

rear lift gates. Some of the features and
benefits provided by ENGAGE™ POE in
automotive TPO applications include:

Excellent physical properties including
elasticity, toughness, and low
temperature ductility

High melt strength grades that enhance
extrusion thermoform processing and
reduce surface gloss

High-efficiency grades, including XLT
and next generation ENGAGE™ POE, for
superior impact performance



Table 2: Typical Properties of ENGAGE™ POE — continued™

(2)
Property 74672 | 74572 | 74472 | 7367? | 7270 | 7256 | HM 74872 E'.INNIIQZ?'IB:ZBO HM 7280 | HM 7289 | XLT 86772 | 11567 11547 | 11527

E\’gﬁ%%‘;‘: 0862 | 0.862 | 0.865 | 0.874 | 0.880 | 0.885 | 0.860 0.870 0.884 0.891 0870 | 0.866 | 0.866 | 0.866

Melt Index, g/10 min
(2.16 kg @ 190°C) 1.2 3.6 5 0.8 0.8 25 <05 <05 <05 <05 0.5 1 5 15

ASTMD1238

Mooney Viscosity, MU
(ML1+4 @ 121°C) 19 9 7 24 24 13 47 54 424 744 45 N.D. N.D. N.D.

ASTM D1646
Total Crystallinity, %' 12 12 13 16 19 23 13 16 25 28 13 10.6 10.5 8.7

Durometer Hardness
(Shore A) 52 50 64 65 80 84 58 66 84 88 51 60 60 55

ASTM D2240

Durometer Hardness
(Shore D) 12 12 12 23 26 30 14 22 29 31 11 N.D. N.D. N.D.

ASTM D2240

DSC Melting Peak, °C
Rate 10°C/min®

34 40 35 51 64 76 37 50 99 99 118 121 119 118

Glass Transition
Temperature, °C -58 -56 -53 -51 -44 -42 -57 -52 -46 -52 -65 -62 -62 -62
DSC Inflection Point®

Haze, %

ASTM D10036 N.D. N.D. N.D. N.D. 3 6 N.D. 56 N.D. N.D. N.D. N.D. N.D. N.D.

2% Secant Flexural
Modulus, MPa 4 47 7.6 14.2 221 33.6 1.2 11.6 25.3 435 6.3 8.6 9.2 7.6

ASTM D790

Ultimate Tensile

S [ 20 | 18 | 24 | 52 | 139 | 93 24 9.1 5.1 37 30 5.1 29 | 12
(508 mm/min)

ASTM D638

Ultimate Tensile

Elongation, %
. >600 | >600 | >600 | >600 | >600 | >600 >600 >600 310 200 >1,000 600 1,200 | 1,200
(508 mm/min)

ASTM D638

M These are typical properties, not to be construed as specifications.

@ This grade contains a partitioning agent for improved product handling; properties may be measured before the addition of the partitioning agent.
B ENR designates a developmental grade.

' Measured at 150°C.

1 Dow Method. Additional information available upon request.

®Haze measured only for products with no partitioning agent. “N.D." indicates no data available.

Excellent Processability Compatible with most olefins

Pellet form for easy handling, mixing,
forming, and processing on plastic or
rubber equipment

Recyclable for in-process scrap re-use
advantages and for environmental
sustainability

Differentiated HM grades offer melt
strength and shear thinning for
extrusion, thermoforming, and blow
molding applications

XIT and next generation ENGAGE™
POE grades help reduce cycle times via
improved flow and faster setting
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North America Europe/Middle East 00 800 3694 6367 dow.com

U.S. & Canada 1800 441 4369 0031115672626 dowelastomers.com
1989 832 1426 Italy 800 783 825

Mexico + 18004414369 South Africa 00 800 99 5078

Latin America Asia Pacific + 800 7776 7776

Argehtlna + 541143190100 + 603 7965 53992

Brazil + 55115188 9000 86913851 4988

Colombia + 5712196000 China + 400 889 0789

Mexico + 59 55 5201 4700

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,
Customer is responsible for determining whether products and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in
compliance with applicable laws and other government enactments. The product shown in this literature may not be available for sale and/or available in all geographies where Dow is represented. The claims made
may not have been approved for use in all countries. Dow assumes no obligation or liability for the information in this document. References to “Dow” or the “Company” mean the Dow legal entity selling the products to
Customer unless otherwise expressly noted. 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.

PRODUCT STEWARDSHIP: Dow has a fundamental concern for all who make, distribute, and use its products, and for the environment in which we live. This concern is the basis for our product stewardship
philosophy by which we assess the safety, health, and environmental information on our products and then take appropriate steps to protect employee and public health and our environment. The success of our
product stewardship program rests with each and every individual involved with Dow products — from the initial concept and research, to manufacture, use, sale, disposal, and recycle of each product.

CUSTOMER NOTICE: Dow strongly encourages its customers to review both their manufacturing processes and their applications of Dow products from the standpoint of human health and environmental quality to
ensure that Dow products are not used in ways for which they are not intended or tested. Dow personnel are available to answer your questions and to provide reasonable technical support. Dow product literature,
including safety data sheets, should be consulted prior to use of Dow products. Current safety data sheets are available from Dow.

This document is intended for use globally.
Published October, 2018.
© 2018 The Dow Chemical Company
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