Contents

1 Introduction ......... ... ... . .. i 1
References . . ... .ot e
2 Phases and Equilibria in the W-C and W-Co-C Systems . . . . ... 5
2.1 Phase Equilibria and the Crystal Structure of Phases
inthe W=C System . . . ... ... ... iiiiineinrenn. 5
2.2 Phase Equilibria in the W—Co-C System . . . . ............. 25
2.3 Electronic Structure of Tungsten Carbides . ............... 28
2.4 Methods of Preparation of Tungsten Carbide and WC-Co
Hardmetals with Different Grain Sizes. .. ................ 34
24.1 Hardmetals WC-Co ........... .. .. 36
2.4.2 Nanostructured Hardmetals . .................... 38
References . . . . o it e e e 51
3 Ordering of Tungsten Carbides . . ........................ 57
3.1 Atomic and Vacancy Ordering of Lower W,C
Tungsten Carbide ............ ... .. iiieinnn. 65
3.1.1 Symmetry Analysis of Possible Ordered Phases
in the Lower Tungsten Carbide. . . . ... ............ 65
3.1.2 Real Structure of Ordered Phase in the Lower
Tungsten Carbide . .. ... ... ... ... 73
3.1.3 Low-Temperature Limit of the Existence Region
of WoCCarbide .. ... n. 84
3.1.4 Refinement of Phase Diagram of the W-C System. . . .. 86
3.2 Ordering of Nonstoichiometric Hexagonal Compounds M;X ... 90
3.2.1 Sequence of Special Figures. . .. ................. 91

3.2.2 Probabilities of Pair Interactions in the My X5
Superstructures of Nonstoichiometric
Compounds MX, .. ......ooiveeiin.. 100
REfEreNCES . . o . ot et e e e e 106

X1



Xil

Contents

4 Nanocrystalline Tungsten Carbide ... ..................... 109
4.1 X-ray Diffraction Method of Determination of the Small
Particle Size and Microstrains. . .. ....... ... ... ... ... 109
4.1.1 The Pseudo-Voight Function . ................... 112
4.1.2 The Diffractometer Resolution Function . ........... 114
4.1.3 Determination of the Reflection Broadening,
Average Particle Size, and Microstrains. . .. ......... 116
4.14 Degree of Inhomogeneity. . ... .................. 120
4.2 Production of Nanocrystalline Powders of Tungsten Carbide ... 122
4.2.1 Plasma-Chemical WC Powder ................... 123
4.2.2 Production of Nanocrystalline Powders
by High-Energy Ball Milling . . .................. 126
4.3 Properties of Nanocrystalline Powders of Tungsten
Carbide WC . . .. ... o e 143
4.3.1 Magnetic Susceptibility and Thermal Stability
of Particle Size of Nanocrystalline
Tungsten Carbide WC. .. ...................... 144
4.3.2 Oxidation of WC Powders in Air . . . .............. 156
4.3.3 Vacuum Annealing of Nanocrystalline WC Powders. ... 165
References . .. ...... ... ittt et e 182

5 Hardmetals WC-Co Based on Nanocrystalline Powders

of Tungsten Carbide WC . ... .......... ... ... ... .. ..., 191
5.1 Sintering of WC-Co Hardmetals....................... 191
5.1.1 Sintering of WC-8 wt.% Co Hardmetals . . . ......... 193
5.1.2 Sintering of Hardmetals WC-6 wt.% Co
and WC-10wt.% Co. . ...t iiin .. 213
5.2 Microstructure of Nanocrystalline WC Powders, Micro-Structure
and Bending Strength of WC-Co Hardmetals. . . ... ........ 218
5.3 Effect of the Morphology of Cobalt Powders
on the Microstructure of WC—Co Hardmetals . . . ........... 229
References . . ... ... it e e 235
Index ... ... e e e 239



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


