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Abstract

Historically, the methods of making diamond tools have undergone a remarkable development since the invention of synthetic
diamond in the mid-1950s. Until the early 1990s the diamond tool industry had been mainly impeded by the very high cost of
diamond, whereas the price of other raw materials, e.g. cobalt-based matrix powders, used in most professional and non-
professional applications, had remained at an acceptable level. Merely a few years later, rapid improvements in the cubic type
multi-anvil high pressure apparatus took place in China. Large-scale implementation of this modified equipment for diamond
synthesis resulted in tremendous price cuts on the diamond supply side and, consequently, markedly increased the contribution of
cobalt to the overall tool fabrication costs. To meet that challenge, intensified efforts have been focussed towards substituting fine
cobalt powders with iron-base and copper-base alloys. This has resulted in the development a range of diamond composites
designed to cater for a wide diversity of tool manufacturing techniques and application conditions. This lecture will focus on the
challenges and opportunities in the processing of diamond-based composites through improvements in diamond synthesis
techniques and matrix formulations. Some of the binder developments at AGH-University of Science & Technology that include
low-alloy iron powders, self-brazing powders for free-sintering of diamond beads, iron-nickel and iron-manganese powders for
substitution of Co-WC matrices in abrasive applications will be also discussed.
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