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Nu 
 
Nu ligt besloten in de toekomst 
als een droom die je wilt grijpen 
 
Nu is nog kleiner dan een flits 
meteen gevangen door het verleden  
  
Nu is een aaneenschakeling 
van verleden, heden en toekomst 
 
Nu is je leven 
 
 
 
MIREILLE RONHAAR 



 

CONTENTS 

1. INTRODUCTION 1 

2. BASIC CONCEPTS 5 
2.1. Introduction 5 

2.2. Grinding models and theory 6 
2.2.1. Basic principles of the grinding process and the grinding machine 6 
2.2.2. Grinding models 9 
2.2.3. Roughness analysis 15 
2.2.4. Materials response during the grinding process 17 

2.3. Experimental methods 19 
2.3.1. Scanning Confocal Microscopy 20 
2.3.2. Scanning Electron microscopy 24 
2.3.3. X-ray diffraction and residual stress measurements 26 
2.3.4. Additional experimental methods 29 

3. MODELLING OF THE GRINDING PROCESS 33 
3.1. Introduction 33 

3.2. The kinematic grinding model 35 
3.2.1. Generation of the grinding wheel 37 
3.2.2. Kinematics of the plane grinding process 45 
3.2.3. Materials response and force calculations 48 
3.2.4. Prediction of the change in materials properties 50 

3.3. Results of the grinding model 52 

3.4. Discussion and conclusions 56 



 
4. GRINDING OF CEMENTED CARBIDES 65 

4.1.  Introduction 65 

4.2. Microstructural aspects of cemented carbides and preparation 67 
4.2.1. Materials and sample preparation 67 
4.2.2. Microstructure and properties of cemented carbides 68 

4.3.  Scratch experiments on tungsten-carbide hardmetals 73 

4.4. The resulting surface of ground cemented carbides 75 
4.4.1. The resulting surface layer 76 
4.4.2. Surface topography of ground tungsten carbides 84 
4.4.3. Analysis of residual stress induced by the grinding process 89 

4.5.  Comparison between the experiments and the grinding model 92 
4.5.1. Comparison of the topography 92 
4.5.2. Applied stress and residual stresses 99 

4.6.  Discussion and conclusions 101 

5. GRINDING OF MNZN FERRITES 109 

5.1. Introduction 109 

5.2. The microstruture and properties MnZn ferrites 110 

5.3. Scratch tests on MnZn ferrite 111 

5.4.  The morphology of and surface condition of ground MnZn ferrite 115 
5.4.1. The morphology of ground MnZn ferrite 115 
5.4.2. Surface roughness of ground MnZn ferrite 117 
5.4.3. Magnetic measurements of ground MnZn 121 
5.4.4. Recovery of the properties of MnZn ferrite by annealing 122 

5.5.  Modelling of the grinding process of ceramic materials 123 

5.6.  Discussion and conclusions 128 

SUMMARY  133 

SAMENVATTING 137 

WOORDEN VAN DANK 141



 
PUBLICATIONS 

J.B.J.W. Hegeman, B.J. Kooi, H.B. Groen, J.Th.M. De Hosson 
Analysis of small facets imaged with scanning-probe microscopy 
Journal of Applied physics 86 (7), 3661-3669 (1999) 
 
S.Shulepov, G. de With, N. Lousberg, J.B.J.W. Hegeman, J.Th.M. De Hosson 
Real-time simulation of abrasive processing I. Model and applications to ideal plastic materials 
Journal of Materials Research  (2000), submitted 
 
J.B.J.W. Hegeman, J. Th. M. De Hosson, S.Y. Shulepov, N. Lousberg, G. de With 
Fundamentals of Grinding: surface conditions of ground WC-Co systems 
In: Surface Treatement IV computer methods and experimental measurements, edited by C.A. 
Brebbia and J.M. Kenny, WITT Press, Southampton (1999), page 371 
 
J.B.J.W Hegeman, J.Th.M,. De Hosson, G. de With 
Grinding of WC-Co Hardmetals 
Wear  (2000), Accepted for publication 
 
J.B.J.W. Hegeman and J.Th.M. De Hosson 
The deformed surface layer of ground tungsten carbides 
In: Surface Modification Technologies XIV, Edited by M. Jeandin, K.A. Kohr, T.S. Sudarshan, Y. 
Franchot, OIM, Londen  (2000) 
 
J.B.J.W. Hegeman, R. Escobar Galindo, J.Th.M. De Hosson, A. van Veen 
The ground surfaces of cemented carbides and MnZn ferrites studied with positron annihilation 
Journal of Materials Research, submitted 
 
J.B.J.W. Hegeman, G. Palasantzas, J.Th.M. De Hosson, S. Shulepov, G. de With 
The formation of surface roughness of ground materials 
Journal of Applied Physics, submitted 
 
J.B.J.W. Hegeman, J.Th.M. De Hosson, S. Shulepov, G. de With 
Grinding of MnZn ferrites: comparison between simulations and experiments 
Wear, submitted 
 


