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Characterizing the Effect of Contact Perturbation on Tool Wear in 
Machining of Titanium Alloys  

 
Overview 

M4 Sciences has developed a device that enables modulation-assisted machining (MAM) when 
used during machining, and is called TriboMAM. M4 Sciences has utilized this technology in drilling 
processes. However, they would like to see its impact on tool wear during other machining procedures. 
Before beginning this project, none of the Streamline Engineering group had any physical experience 
operating industrial machinery before. The Engineers had to study the procedure thoroughly before 
they began machining.                                                                                                   

                                                                                                                     
Objectives 
Experimenting, using titanium, on a two-dimensional orthogonal turning machine. The experiments 
should include machining with and without MAM, and comparing the rate of wear on the cutting tool.  
 
Approach 
• The team had to study the process and get familiar with the steps of the procedure. 
• M4 Sciences’ CEO, James Mann, visited the team multiple times to provide information and 

guidance throughout the process.  
• Mr. Mann provided the team with the necessary tools and equipment.  
• The team used an SL-20 machine in the FAME lab.  
•  Aluminium tubes were first used in machining, to learn the proper steps of the study.  
• The engineers machined titanium tubes as part of the study. 
• The team then took microscopic picture of the cutting tool, every 10 cuts, to show tool wear or lack 

of. 
• Reviewed the wear rate of the cutting tool with and without MAM. 
• Results showed that the cutting tool wears at a lower rate with MAM than without it.  

 
 
Outcomes 
The engineers found a great difference in tool wear between traditional machining and modulation-
assisted machining. The rate at which the tool wears with MAM is lower than without it. It would make 
an economical choice for any industry that implements it on their machining processes. 

 


