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This thesis deals with improvement in cutting performance of diamond coated tools in machining difficult-to-cut
composite materials, specifically CFRP. Such improvement has achieved through application of advanced
polycrystalline diamond coatings for WC-Co based cutting tools. Also, a reconditioning approach to the diamond
coated tools has been proposed. The developed approach gives significant advantages in CFRP machining in terms
of the tool cost and the material savings and may facilitate a transition towards an eco-friendly circular economy.

A hot filament chemical vapor deposition (HFCVD) method to prepare the diamond coatings with different film
morphologies through boron doping was described in term of a fundamentals, applied equipment, a deposition
parameter and a substrate pretreatment technique. Experimental investigations of cutting performance of CFRP with
undoped, and boron-doped CVD diamond-coated drills were performed. In additional, the influences of the diamond
coating properties, such as film morphology, boron doping, and etc., on the film adhesion itself and the drilled hole
quality were clarified by evaluating the tool wear, thrust force, torque and CFRP delamination. According to the
results, the boron-doped microcrystalline diamond (B-MCD) coated drills presented advantages in tool life and
quality of drilled holes over the undoped nanocrystalline diamond (NCD) and boron-doped nanocrystalline diamond
(B-NCD) coated drills. Also, the results reveal adhesion enhanced effect of the CVD diamond coating to WC-Co
substrate through appropriate boron doping of the film.

The developed reconditioning technique of the diamond-coated tools for industries applications was described.
Also, the cutting performance of the reconditioned tools, when CFRP drilling, has been investigated. Experiments
were performed by deposition B-MCD coatings on the WC-Co drills and following tool decoating by reactive ion
beam etching (RIBE). Furthermore, cutting tests were carried out and repeated to evaluate cutting performance of
reconditioned drills and compare with the new drills. As result, the cutting ability of the reconditioned drills was
confirmed. Moreover, even the two-time reconditioned drills showed the cutting performance results comparable
with the new drills in terms of tool flank wear and drilled hole quality. All produced CFRP holes kept the required
hole size and showed the absence of critical delamination and burrs. In order to estimate an influence of
reconditioning procedures on drills' cutting ability, tool substrate textures were investigated in terms of surface
morphology, adhesion, and cutting edge geometries. The results obtained show that repeated tool substrate
pretreatment before HFCVD process created in crater formation in the WC-Co and should be tailored for the tool

reconditioning.
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