Technical Information
Semi-Crystalline Products

Case Study
Highly reinforced polyamide 6 as an alternative to steel, aluminum and GMT

OEM:

Audi

Grade:

Durethan® DP BKV 60 H2.0 EF

Manufacturer: voestalpine Plastics, Netherlands

Fig. 1

Injection-molded spare wheel well also provides
reinforcement to the body structure

The outstanding stiffness and strength of highly reinforced polyamide 6 opens the door to new applications in automotive engineering as an alternative to
steel, aluminum and glass-mat-reinforced thermoplastics (GMT). One current example is the spare
wheel recess with integrated reinforcing channels in
the new Audi A8. The recess is made of Durethan®
DP BKV 60 H2.0 EF, a highly filled polyamide 6 from
LANXESS with 60 % glass fibers. This polyamide 6
is the material of choice because it enables precise
injection molding of the part’s complex geometry. It
would be very difficult to make the component from
sheet metal due to the limited space available and
the high draw ratios required. This plastic also enables direct integration of numerous functions, which
would have required a large number of separate
production and assembly steps in a metal design,

with all the associated costs. One of the reasons for
deciding against a GMT design was the huge
amount of reworking the finely structured component
would have required. The spare wheel recess is
made by the Dutch company voestalpine Plastics.
With dimensions of 100 x 85 x 32 cm (3.25 x 2.75 x 1 ft),
the spare wheel recess is unusually large for an
injection-molded part. The plastic alone weighs approximately nine kilograms (20 pounds). The component is bonded and bolted to the body framework,
and fulfils the additional function of reinforcing the aft
structure of the car. This is achieved by integrating
two reinforcing channels, each around two meters
(6.5 ft) long, using gas injection technology (GIT).
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the high shot weight of around 12 kg (26 lbs), precise reverse-injection of the aluminum sheet for the
battery and integration of the GIT process for the
reinforcing channels. Precise metering is achieved
using a 2,700 metric ton injection molding machine
with a screw that has a relatively large diameter of
150 mm.

Figure 2

reverse side of spare wheel well with integrated
reinforcing channels

The plastic makes a major contribution to the high
overall stiffness of the aft structure. Its tensile
modulus of approximately 19,000 MPa at room temperature (conditioned: 13,000 MPa) is twice as high
as that of a standard polyamide 6 filled with 30 %
glass fibers. It also retains its stiffness at high temperatures – as required by Audi for components
located close to the exhaust system, for example.
This outstanding stiffness and strength are also important because the recess supports numerous fittings and attachments weighing a total of around
70 kg (155 lbs). These include the spare wheel, air
spring compressor, vehicle jack, tools, battery and
various control units. The battery is attached to an
aluminum sheet that is integrated into the component. This prevents the battery from becoming detached in the event of a rear-end collision.
The spare wheel well is made in a single-stage injection-molding process. Particular challenges include the size and 3D complexity of the molded part,

To produce the part the polyamide 6 is first injected
into the mold. The highly reinforced thermoplastic’s
excellent flowability – similar to that of a standard
polyamide 6 with 30 % glass fibers – means that
only two gates are required. The GIT process is then
used to produce the reinforcing channels, the excess melt being forced into overflow cavities. Durethan® BKV 60 H2.0 EF makes thin walls possible. In
addition, the expelled melt can be returned to the
process as recyclate at a ratio of 30 %. Another key
benefit of the this material is the fact that its impressive flowability results in mold wear comparable to
that observed when using a standard polyamide 6
with 30 % glass fibers.
LANXESS provided a comprehensive range of services during the development of the spare wheel
well. This includes using mold filling analyses to
optimize wall thicknesses and minimize warpage.
LANXESS also provided assistance during mold
construction, tool try-outs and initial production trials.
Moreover, the material’s recyclability was tested and
integrative simulation was used to calculate the
vibration characteristics of the finished part.
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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
Regulatory Affairs Manager.
Regrind
Where end-use requirements permit, regrind may be used with virgin material in quantities specified in individual product information bulletins, provided that the
material is kept free of contamination and is properly dried (see maximum permissible quantities and drying conditions in product information bulletins). Any
regrind used must be generated from properly molded/extruded parts, sprues, runners, trimmings and/or film. All regrind used must be clean, uncontaminated,
and thoroughly blended with virgin resin prior to drying and processing. Under no circumstances should degraded, discolored, or contaminated material be used
for regrind. Materials of this type should be discarded. Improperly mixed and/or dried regrind may diminish the desired properties of a particular LANXESS
product. It is critical that you test finished parts produced with any amount of regrind to ensure that your end-use performance requirements are fully met. Regulatory or testing organizations (e.g., UL) may have specific requirements limiting the allowable amount of regrind. Because third party regrind generally does not
have a traceable heat history or offer any assurance that proper temperatures, conditions, and/or materials were used in processing, extreme caution must be
exercised in buying and using regrind from third parties. The use of regrind material should be avoided entirely in those applications where resin properties
equivalent to virgin material are required, including but not limited to color quality, impact strength, resin purity, and/or load-bearing performance.

Note:
The information contained in this publication is current as of July, 2010. Please contact LANXESS Corporation to determine if this publication has been revised.
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