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Abstract 

 

Production metrology provides essential information for the operational and industrial environment with regards to the 

completion of products, working conditions and status of the processes. Researchers have been working on both 

laborious experimental work and numerical modeling to overcome the challenges of the modern manufacturing industry 

that requires high quality and precision. Therefore, this study focuses on investigation of the analysis of the high 

precision measurement results targeted towards improvement of the quality of the end product as well as the appearance 

and surface finish for geometric and work accuracy. The aim of the study is integrating advanced metrology methods 

into the machining industry that will enable the industry to operate competitively introducing higher quality end 

products as well as efficiency and savings. 
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 The analyses of the surfaces of the cutting tools were performed for physical vapor deposition (PVD) AlTiN 

coated machining tools (Fig.3) [18]. 

 The measurement results presented (see Fig.4) are the surface roughness measurements in micro/nano scale by 

the profilometer of 60 mm stylus arm length, 2 µm radius conisphere diamond stylus tip size and 1 mN force (speed=1 

mm/s) according to the ISO 4287 [19] The results indicate a slightly higher average roughness values on the coated 

tools, which is a critical finding effecting machining industry tool performance. 

 

 
 

Fig. 3. The measurement surface area indication on the machining tools. 

 

 
 

Fig. 4. Average surface roughness measurement results of the coated and uncoated machining tool flanks 

 

The surface topography and structure assessment was performed further by the optical capturing of the magnified 

images by CCD camera of a laser scanning microscope as presented in the Fig.5, Fig.6 and Fig.7. 
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Fig. 5. (a) (b) (c) 2D&3D surface topography and geometrical assessment of the coated machining tool flanks using a 

laser scanning microscope 
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Fig. 6. The surface roughness values measurement of the machining tool flank using a laser scanning microscope. 
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Fig. 7. (a) (b) 2D&3D surface topography and geometrical assessment of the uncoated machining tool flanks using a 

laser scanning microscope. 
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