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Case Study 
Oil module in Durethan® AKV 35 H2.0 SR1 

 

Fig. 1 Oil module 

 

 

 

 

 

Grade: Durethan AKV 35 H2.0 SR1 

Manufacturer: MANN+HUMMEL 

OEM: Volvo 

 

System supplier MANN+HUMMEL has been produc-
ing oil modules in Durethan® AKV 35 H2.0 SR1, a 
polyamide 66 with 35 percent by weight glass fiber, 
since 2003. The substitution of aluminum led not 
only to weight savings but also to cost advantages in 
production, finishing work and assembly. 

The module for Volvo shown in Fig. 1 is made up of 
four plastic components: the filter cap, filter body, oil 
separator and base plate. 

The assembly has to meet considerable demands 
on its stiffness and strength. The module must pass 
a test in which it is subjected to a pulsating internal 
pressure of more than 10 bar over hundreds of thou-
sands of cycles at 150 °C. To achieve this, it was 
necessary to establish the optimum part design at 
an early stage of the project. LANXESS employed 
state-of-the art CAE methods to this end, including 
topology and design optimization, as well as “inte-
grative simulation”. 

One of the areas to be optimized in co-operation 
with MANN+HUMMEL was the flange joining the 
filter body and the oil separator (Fig. 2). 

 

Fig. 2 Flange 

To ensure a tight connection, an elastomer seal 
located in a groove on the filter body flange is com-
pacted during assembly. To prevent any leaks, a 
sufficient contact pressure must be guaranteed at all 
temperatures and oil pressures. The flange region 
was successfully stiffened with the aid of topology 
optimization, making allowance for the particular 
demolding direction of the part. 

At the side of the filter body is an oil line which joins 
the cylindrical wall below the thread, thus forming an 
opening there. 

http://www.mann-hummel.com/
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Fig. 3 Filter body (CAD model and part) 

This opening was originally meant to be rectangular 
in shape. In the simulation, however, it was seen 
that excessively high stress peaks developed in the 
corners, which would have caused the part to fail. 
The contour of the opening and the lip-shaped thick 
sections were thus modified in a design optimization 
step. The best contour that was finally established in 

the simulation (see Fig. 3) is reminiscent of a win-
dow in a passenger aircraft. Here again, it was pos-
sible to considerably enhance the mechanical 
strength of the structure long before the first parts 
were injection molded and tested. 

The following properties of Durethan® 

AKV 35 H2.0 SR1 are particularly important for the 
use of this material in oil modules: 

_ high stiffness and toughness 
_ high temperature resistance 
_ good weld line strength 
_ excellent chemical resistance 
_ low warpage and high dimensional stability 
_ very good surface finish, particularly in the region 

of the sealing grooves 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty, and 
this also applies where proprietary rights of third parties are involved. Our advice does not release you from the obligation to verify the 
information currently provided - especially that contained in our safety data and technical information sheets - and to test our products as to 
their suitability for the intended processes and uses. The application, use and processing of our products and the products manufactured by 
you on the basis of our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold in 
accordance with the current version of our General Conditions of Sale and Delivery. 

Trial Products (grade designations beginning e.g. with the codes DP, TP, KL or KU): 

These are sales products at the developmental stage (trial products). For this reason, no assurances can be given as to type conformity, 
processability, long-term performance characteristics or other production or application parameters. No definitive statements can be made 
regarding the behavior of the product during processing or use. The purchaser/user uses the product entirely at his own risk. The marketing 
and continued supply of this material are not assured and may be discontinued at any time. 


