
Author’s Accepted Manuscript

Influence of cutting speed and workpiece material
on the wear mechanisms of CVD TiCN/α-Al2O3
coated cutting inserts during turning

Martina Gassner, Nina Schalk, Michael Tkadletz,
Markus Pohler, Christoph Czettl, Christian Mitterer

PII: S0043-1648(17)30954-7
DOI: https://doi.org/10.1016/j.wear.2017.11.019
Reference: WEA102301

To appear in: Wear

Received date: 8 June 2017
Revised date: 19 November 2017
Accepted date: 26 November 2017

Cite this article as: Martina Gassner, Nina Schalk, Michael Tkadletz, Markus
Pohler, Christoph Czettl and Christian Mitterer, Influence of cutting speed and
workpiece material on the wear mechanisms of CVD TiCN/α-Al2O3 coated
cutting inserts during turning, Wear, https://doi.org/10.1016/j.wear.2017.11.019

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
https://doi.org/10.1016/j.wear.2017.11.019
https://doi.org/10.1016/j.wear.2017.11.019


1 
 

Influence of cutting speed and workpiece material on the wear mechanisms 

of CVD TiCN/α-Al2O3 coated cutting inserts during turning 

 

Martina Gassner1, Nina Schalk1, Michael Tkadletz1, Markus Pohler2, Christoph Czettl2, Christian 

Mitterer1 

1Department of Physical Metallurgy and Materials Testing, Montanuniversität Leoben, Franz-

Josef-Straße 18, 8700 Leoben, Austria 

2CERATIZIT Austria GmbH, Metallwerk-Plansee-Straße 71, 6600 Reutte, Austria 

 

 

 

Abstract 

Although several studies are available discussing wear of coated cutting inserts during turning, 

there is still a lack in understanding of the dominating wear mechanisms. Thus, the present work 

focuses on investigation of wear mechanisms after longitudinal turning with CVD TiCN/α-Al2O3 

coated cemented carbide cutting inserts. Three different steels, 42CrMo4, Ck60 and 100Cr6, 

were used as workpiece materials. In addition, the cutting speed was varied between 150 and 

250 m/min. The used cutting inserts were investigated by optical microscopy after different 

stages of lifetime. Cross-sections within the crater region were prepared to evaluate the crater 

wear as well as the contribution of plastic deformation of the cemented carbide to the blunting 

of the cutting edge. Scanning electron microscopy was applied for a detailed investigation of the 

worn regions. Significant differences in tool life could be observed for the different workpiece 

materials and cutting speeds, ranging from 3 min for turning of 42CrMo4 to 26 min for 100Cr6 at 

the highest cutting speed and from 46 min for 42CrMo4 to 94 min for Ck60 at the lowest cutting 

speed. The differing tool life could be correlated with the microstructure and mechanical 

properties of the respective workpiece materials. 
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