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Case Study 
High-current circuit-breakers 
 

 

Figure 1 High-current circuit-breakers 

 

 

 

 

 

Grade: Durethan® DP BM 65 X FM30 

 

The  example of a series-produced high-current 
circuit-breaker manufactured from Dure-
than DP BM 65 X FM30, a material based on poly-
amide 6, demonstrates that customized polyamide 6 
and 66 grades are also able to meet the stringent 
demands made on electrical safety components. 
This halogen-, phosphorous- and antimony-free 
flame-retardant material offers more than just excel-
lent mechanical and electrical properties. The main 
reason for selecting this material was that it reduced 
processing costs. That in turn led to an overall re-
duction in the cost of the finished components. 

One factor that has paid off when it comes to the 
production of the high-current circuit-breaker is the 
fact that the cycle times for the polyamide – which is 
reinforced with 65 percent by weight mineral/glass 
fibers – are far shorter than those for urea and poly-
ester resins. In addition, the component is flash-free. 
With thermosets, flash necessitates laborious and 
often costly secondary finishing. 

Until now, high-current circuit-breakers have been 
made mainly from urea and polyester resins. These 
thermoset materials were used for a number of rea-
sons, including their high dielectric strength and 
tracking resistance, flame retardance, good resis-
tance to temperature peaks, and low mold and ma-
terial costs. 

Compared with thermosets, highly reinforced ther-
moplastics in particular normally exhibit certain dis-
advantages in terms of flow behavior. However, the 
new XtremeFlow technology from LANXESS means 
this is not true of the polyamide used in these appli-
cations. Despite its high filler content, the thermo-
plastic is very easy flowing and can therefore be 
used even for very thin walls. What’s more, the iso-
tropic shrinkage means the components suffer 
minimal distortion. One further argument in favor of 
our material was that the flame-retardance package 
releases virtually no substances that could contami-
nate the contacts of the circuit-breaker over time. 
The material fulfills fire safety standard UL 94 (Un-
derwriters Laboratories) with a V-0 classification at a 
wall thickness of 0.75 millimeters. It passes the 
IEC 60695-2-12 glowwire test with a GWFI (Glow 
Wire Flammability Index) value of 960 °C on a test 
piece 0.75 mm thick. The GWIT (Glow Wire Ignition 
Temperature) to IEC 60695-2-13 is 775 °C for a test 
piece of the same thickness. As a result, the mate-
rial even meets the requirements laid down by the 
section of the IEC/EN 60335-1 standard for domes-
tic appliances relating to plastics in unsupervised 
appliances (rated current > 0.2 A). 
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The electrical properties are equally impressive. For 
example, the material has a tracking resistance 
(Comparative Tracking Index, IEC 60112) of over 
600 volts. 

The material’s high arc resistance represents an 
additional bonus in terms of electrical safety. This 
means the risk of short circuits and associated dam-
age is very low. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

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. 


