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Wear characteristic of hybrid bond superabrasive grinding tools 
Semester Thesis 

 

Motivation 
Since modern production systems and manufacturing environments in several key industrial sectors 

(e.g. automotive, aerospace, medical engineering) have a growing need of high-performance and 

efficient machining processes, new challenges arise for the development and improvement of the 

tools utilized in these processes. In the past decades, these challenges have led to an increased use of 

superabrasives (or ultra-hard materials) like Diamond and Cubic Boron Nitride (CBN) for milling, 

grinding and other high-performance machining applications. Furthermore these superabrasives have 

been combined with novel bond types (e.g. hybrid metal-vitrified bonded tools) resulting in tools 

with superior machining performance. Although these tools possess great potential in various 

industrial applications (e.g. automotive industry) they are fairly seldom used. This is mainly due to 

the fact, that their grinding and wear behavior has not been researched sufficiently. In this respect the 

proposed thesis project aims to study the wear behavior of hybrid bonded CBN grinding tools in 

high-speed grinding tests. 

                       
     Fig. 1: Test setup on Mikron HSM400U                Fig. 2: Grinding tool wear mechanisms 

 

Task 

 Literature review on wear analysis/mechanisms of grinding tools 

 Implementation of appropriate experimental strategies 

 Optimization of exiting test bed test procedures 

 Long-term test of grinding tools of different composition and varied conditioning methods 

(SiC, Al2O3, laser) 

 Analysis and interpretation of the wear behavior (SEM, 3D optical microscope, Forces...) 

 Documentation and presentation 

 

Peripherals 
The project offers insight into grinding technology and novel dressing processes for superabrasive 

grinding tools. A 5-axis machine tool for grinding experiments and analytical instruments are 

available in our lab at CLA. An ideal candidate for this project may have interest in grinding & 

dressing processes and their analysis. Documentation may be in English or German. 
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