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Machining hardened steel parts has become a very 
important manufacturing process, particularly in the 
automotive and bearing industries.  Abrasive processes 
such as grinding have typically been required due to the 
hardness of the material, but advances in machine tool 
technology and cutting tool materials has allowed turning 
of hardened steels to become a realistic replacement for 
many grinding applications.  There are many advantages of 
hard turning, such as increased flexibility, decreased cycle 
times, reductions in capital expenditures, and reductions in 
environmentally hazardous cutting fluids.  Despite these 
advantages, implementation of hard turning is relatively 
low, primarily due to concerns about the surface integrity 
of hard turned parts and a lack of understanding of the wear 
behavior of CBN cutting tools.  Aggressive tool wear or 
premature tool failure can eliminate any cost savings 
associated with hard turning, therefore industry is reluctant 
to replace well understood grinding operations. 
 

0

25

50

75

100

125

150

175

200

0 5 10 15 20 25 30

Cutt ing tim e (m in)

Fl
an

k 
w

ea
r (

m
ic

ro
n) 12

13

14

15

16

17

 
Plot of flank wear vs. cutting time in hard turning for 
various tools and cutting conditions.  A theory based 
exponential relationship between flank wear and tool 
operating conditions is under development. 

Due to the potential advantages of the hard turning process, 
this research proposes to investigate the wear behavior of 
CBN cutting tools in hard turning applications with the 
hope that findings will lead to further implementation in 
industry.  Preliminary testing has shown a repeatable trend 
in the wear behavior of several different tool materials at a 
range of cutting conditions. 
 
Further experimental work in combination with the 
development of a wear model based on the fundamental 
wear mechanisms typical in metal cutting will help to 
identify the effect of cutting parameters and tool material 
on wear behavior and tool life. Additionally, this research 

will utilize response surface analysis with a central 
composite experimental design to optimize the hard turning 
process and determine ideal process conditions.  
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Plot showing the effect of tool lifetime in minutes related to 
test conditions that include tool manufacturer, cutting 
speed, cutting feed, and depth of cut. 
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For more information, please contact Ty Dawson directly 
at: ty.dawson@pmrc.marc.gatech.edu
 
To learn more about other research at Georgia Tech, please 
contact Scott Billington at: 
scott.billington@marc.gatech.edu
Georgia Institute of Technology 
Manufacturing Research Center 
Phone: 404-385-0895 
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