Technical Information

High Performance Materials

Case Study

Airbag housing using nylon composite sheet technology

Over 30 percent less weight

Figure 1 Airbag housing with PA 6 composite sheet

In automotive design, parts subjected to high loads,
such as plastic/metal hybrid front-end structures, can
show substantial weight savings when selected metal
stampings are replaced with polyamide 6 (PA 6) com-
posite sheet. This material can also be used to make
all-plastic structures significantly lighter. One example
of this is the housing for a passenger airbag module.
The use of PA 6 composite sheet cuts the weight of
the housing by over 30 percent compared with a mass
produced, injection-molded version (also made of
polyamide 6). The lightweight construction potential of
PA 6 composite sheet technology can also be applied
to plastic parts to considerably lower the weight, emis-
sions and fuel consumption of vehicles in the spirit of
Green Mobility. The airbag housing shown above was
designed as part of a joint advanced engineering pro-
ject between LANXESS, Takata AG of Aschaffenburg,
KraussMaffei Technologies GmbH of Munich, Bond-
Laminates GmbH of Brilon and Christian Karl Sieben-
wurst GmbH & Co. KG of Dietfurt.

The airbag housing accommodates the gas generator
and the folded airbag. Until now, such components
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were made mainly of steel, aluminum, or injection
molded thermoplastics. In this housing concept for the
passenger-side airbag, the long side walls are made of
molded TEPEX dynalite 102 RG600 from Bond-
Laminates. This nylon composite sheet of polyamide 6,
reinforced with 47 percent continuous glass fibers by
volume, is over-molded and reinforced with Durethan
DP BKV 240 H2.0, an impact-modified polyamide 6
copolymer from LANXESS. The design using PA6
composite sheet technology enables the wall thickness
of the side walls to be reduced from 4 mm to less than
1 mm, resulting in a considerable cost savings.

When the airbag is triggered in an accident, the base
and walls of the housing must be able to withstand the
explosion and the pressure during inflation of the air-
bag. Although the side walls are quite thin, they can
withstand the sudden pressure because of the high
strength and stiffness of the PA 6 composite sheet.
Composite sheet technology is generally suitable for
all plastic automotive parts where high stiffness and
strength need to be combined with low weight.
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LANXESS is able to accurately simulate all process
steps in the manufacture of PA6 composite sheet
parts — including the highly complex processes in-
volved in forming the material. For the airbag housing,
LANXESS was able to calculate the variation in glass
fiber alignment in shaped nylon composite sheets in

order to account for their anisotropic behavior. This
expertise is part of the HiAnt brand, in which the High
Performance Materials business unit has pooled the
know-how it has developed in materials, design, simu-
lation and process technology to deliver tailored cus-
tomer service and solutions.

The ability to save weight in vehicles by using plastics such as Durethan®,
Pocan® and TEPEX® makes an important contribution to saving fuel and,
linked to this, reducing CO, emissions.

GREEN MOBILITY ™

‘ ENERGIZED BY LANXESS

Durethan® and Pocan® are registered trademarks of LANXESS Deutschland GmbH

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.

Typical Properties
Property data is provided as general information only. Property values are approximate and are not part of the product specifications.

Health and Safety

Appropriate literature has been assembled which provides information concerning the health and safety precautions that must be observed when handling LANXESS
products mentioned in this publication. Before working with 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.g., material safety data sheets (MSDS) and product labels. Consult
your LANXESS Corporation representative or contact the Product Safety and Regulatory Affairs Department at LANXESS. For materials that are not LANXESS
products, appropriate industrial hygiene and other safety precautions recommended by their manufacturer(s) must be followed.

Regulatory Compliance

Some of the end uses of the products described in this brochure must comply with applicable regulations, such as the FDA, NSF, USDA and CPSC. If you have any
questions on the regulatory status of any LANXESS engineering thermoplastic, consult your LANXESS Corporation representative or contact the LANXESS Regula-
tory Affairs Manager.

Note:

The information contained in this publication is current as of July, 2013. Please contact LANXESS Corporation to determine if this publication has
been revised.
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