Technical Information I-A"
Semi-Crystalline Products — ===

Energizing Chemi

Plastic/Metal Hybrid Using Blow Molding
Case Study

Picture 1: Blow Molded Plastic/Metal Hybrid Tube and Beam Structures

Materials Used: DURETHAN® KU2-2140 15Z and Mild 270 mPa-s Carbon Steel

Many current tubes and reservoirs have a primary function of holding or transporting fluids or gases.
They do not act as reinforcement to neighboring components.

Plastic/Metal Hybrid technology, an innovation of LANXESS, reinforces tubes and reservoirs for better
NVH performance, has fewer attachments to the body (due to increased rigidity), and provides a strong
structure for other components to mount to. Typical applications are, but not limited to, structural front-
end carriers with integrated washer and radiator reservoirs, car cross-beams with integrated air ducting,
bumper beams with integrated energy absorbers for low speed impact and pedestrian safety, etc.

Plastic/Metal Hybrid technology begins when the plastic parison is dropped into the blow molding tool,
with the steel insert on the outer wall of the cavity. The parison is then injected with air to replicate the
shape of the cavity. This process forces the plastic through the perforations in the insert to form a lock
when the viscous plastic cools and hardens. In the case of a car cross-beam for the instrument panel,
the weight savings in a minivan proposal could be as much as 40% and cost savings may reach 20%,
with no degradation in performance versus an all steel solution.

Advantages:
e Potential cost reduction of up to 20% compared to an all steel component.
e Potential weight reduction of up to 40% compared to an all steel component.

e Plastic/Metal Hybrid technology may provide better NVH performance, has fewer attachments to
the body and provides a strong structure for other components to mount to.

As with any product, use of the products mentioned in this publication in a given application must be tested (including field
testing, etc.) by the user in advance to determine suitability.
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Health & Safety Information: Appropriate literature has been assembled which provides information concerning the health and
safety precautions that must be observed when handling the LANXESS products mentioned in this publication. For materials
mentioned which are not LANXESS products, appropriate industrial hygiene and other safety precautions recommended by
their manufacturers should be followed. Before working with any of these products, you must read and become familiar with
the available information on their hazards, proper use, and handling. This cannot be overemphasized. Information is available
in several forms, e.q., material safety data sheets and product labels. Consult your LANXESS Corporation representative or
contact the LANXESS Product Safety and Regulatory Affairs Department in Pittsburgh, PA.

LANXESS Corporation ¢ 111 RIDC Park West Drive e Pittsburgh, PA 15275 e 1-800-LANXESS e www.US.LANXESS.com

The manner in which you use and the purpose to which you put and utilize our products, technical assistance and information
(whether verbal, written or by way of production evaluations), including any suggested formulations and recommendations are
beyond our control. Therefore, it is imperative that you test our products, technical assistance and information to determine to your
own satisfaction whether they are suitable for your intended uses and applications. This application—specific analysis must at
least include testing to determine suitability from a technical as well as health, safety and environmental standpoint. Such testing
has not necessarily been done by us. Unless we otherwise agree in writing, all products are sold strictly pursuant to the terms of
our standard conditions of sale. All information and technical assistance is given without warranty or guarantee and is subject to
change without notice. It is expressly understood and agreed that you assume and hereby expressly release us from all liability, in
tort, contract or otherwise, incurred in connection with the use of our products, technical assistance, and information. Any
statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a
recommendation to use any product in conflict with patents covering any material or its use. No license is implied or in fact
granted under the claims of any patent.

The information contained in this bulletin is current as of November 2006. Please contact LANXESS Corporation to determine if
this publication has been revised.
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