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Project
Description

A new possible approach to construct balanced and reproducible tools for abrasive
processes, e.g. honing, is the production of wear-resistant material with a defined surface
structure. One possible material group could be cemented carbides. Cemented carbides
are known as a wear-resistant tool material from several cutting processes. Basically,
defined structures can be inserted in cemented carbides by electro-chemical machining
(ECM) or electrical discharge machining (EDM). Today’s advanced precision machines
for ECM and EDM involve the requirement to produce repeatable very precise
structures.

The composition of the different cemented carbides, with different types of carbide (e.g.
TiC, WC, NbC), grain sizes and different metallic contents, offers many possibilities to
influence the characteristics of such an abrasive tool. Thereby, form and size of the
grains, the machining process and the topography to be produced interact. In further
steps of development CBN or other abrasive grains may be sintered into the material
composites as an extension to the use of cemented carbides with an already known
composition.

From a research point of view basic questions have to be clarified in advance:

e Requirements concerning the composition and characteristics of the cemented
carbide considering the manufacturing with ECM or EDM and the load during
application in an abrasive process

o Determination of an optimal surface structure for the tool

e Behavior of the different components of the cemented carbide during ECM and
EDM and determination of convenient process parameters

o Effects of ECM and EDM on surface integrity and tribomechanical properties

e Wear- and process behavior during the application of the tools using the example of
the honing process

In a joint doctoral thesis (PhD), a first basis of the new tool technology may be provided
by theoretical considerations and experimental analyses.
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