
Mechanical Engineering 710 – Machine Tool Analysis 
Winter - 2025 

Instructor: Dr. Stephen Veldhuis 
 Office: MMRI Classroom, McMaster Innovation Park, 230 Longwood Rd. S. 
  Tel: (905) 525-9140 ext. 27044 
 email:  veldhu@mcmaster.ca 
Lectures: First class Second week of Jan. 
Room: MMRI Classroom, 230 Longwood Rd. S., McMaster Innovation Park (MIP)  

 MS Teams: Click here to join the meeting 
Objectives: To introduce some of the engineering aspects related to the analysis of machine 

tools and metal cutting processes.  Requirements for machining will be discussed 
as well as various techniques for analyzing and modeling machine tool and process 
performance.  Emphasis will be placed on practical issues. 

Grades: Project Proposal Abstract Draft due start of class 2nd lecture 
  Homework   40% (1–due 4th lect., 2–due 10th lect.) 
  Midterm break  (no class) Week of family day in Feb. 
  Course Project Presentation 10% To Be Discussed - Last day of classes 

Final Exam (closed book) 30% To be Discussed - Last day of course 
Course Project Report  20% 2 weeks after classes end 

     
Lecture Topic  Comments  
1. Course Overview   Introduce our approach to machine tool analysis 
2. Localized Cutting Process Discussion of cutting process and forces 
3. Friction and Wear   Tribology of machining 
4. Machining Process   Detailed process discussion 
5. Modeling    Modeling of machining processes 
6. Machine Tool Vibration  Machine tool stiffness and vibration isolation 
7. Process Dynamics   Modeling of end milling processes (stability lobes) 
8. Machine Tool Accuracy  Discussion of issues and measurement methods 
9. Interpolators   Discussion of different interpolation strategies 
10. Machine Monitoring / Motion Machine tool sensors, controls and actuators 
11. Course summary   Summarize material and discuss final exam and project 
 
Reference Books: 
Mikell P. Groover, Fundamentals of Modern Manu.: Mtls., Proc. & Systems, 7th Ed. Wiley, 2020 
Masoud Soroush, McKetta Michael Baldea, Thomas Edgar, Smart Manu. - Concepts and Methods, 
1st Ed., Elsevier, 2020 
Yusuf Altintas, Manufacturing Automation 2nd Edition, Cambridge University Press, 2012. 
Milton C. Shaw, Metal Cutting Principles, Clarendon Press, Oxford, 1997. 
David A. Stephenson and John S. Agapiou, Metal Cutting Theory and Practice, Marcel Dekker, 
Inc., New York, 1997. 
George Tlusty, Manufacturing Processes and Equipment, Prentice Hall, 2000. 
Alexander H. Slocum, Precision Machine Design, Society of Manufacturing Engineers, 1992
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_NGMwMDk5YzgtZDhlNi00ZjNkLTllZDktZGQ5ZjZkMmQ0OTFk%40thread.v2/0?context=%7b%22Tid%22%3a%2244376307-b429-42ad-8c25-28cd496f4772%22%2c%22Oid%22%3a%221d7b37e7-b842-4d1f-8666-6fa5ac1a5a97%22%7d


POLICY STATEMENT: 
 

A. ACADEMIC ETHICS AND DISHONESTY: 
 

ATTENTION IS DRAWN TO THE STATEMENT OF ACADEMIC ETHICS AND THE 
SENATE RESOLUTIONS ON ACADEMIC DISHONESTY.  DISHONESTY IS FOUND IN 
THE SENATE POLICY STATEMENTS DISTRIBUTED AT REGISTRATION AND 
AVAILABLE IN THE SENATE OFFICE.  ANY STUDENT WHO INFRINGES ONE OF 
THESE RESOLUTIONS WILL BE TREATED ACCORDING TO THE ESTABLISHED 
POLICY. 
 
"Academic dishonesty consists of misrepresentation by deception or by other fraudulent means and can result in 
serious consequences, e.g. the grade of zero on an assignment, loss of credit with a notation on the transcript (notation 
reads:  "Grade of F assigned for academic dishonesty"), and/or suspension or expulsion from the university. 
 
It is your responsibility to understand what constitutes academic dishonesty.  For information on the various kinds of 
academic dishonesty please refer to the Academic Integrity Policy, specifically Appendix 3, located at 
http://www.mcmaster.ca/policy/Students-AcademicStudies/AcademicIntegrity.pdf 
 
The following illustrates only three forms of academic dishonesty: 
1.      Plagiarism, e.g. the submission of work that is not one's own or for which other credit has been obtained.   
2.      Improper collaboration in group work. 
3.      Copying or using unauthorized aids in tests and examinations. 
 

B. DISCRIMINATION: 
 

THE FACULTY OF ENGINEERING IS CONCERNED WITH ENSURING AN 
ENVIRONMENT THAT IS FREE OF ALL ADVERSE DISCRIMINATION.  IF THERE IS A 
PROBLEM THAT CANNOT BE RESOLVED BY DISCUSSION AMONG THE PERSONS 
CONCERNED, INDIVIDUALS ARE REMINDED THAT THEY SHOULD CONTACT THEIR 
DEPARTMENT CHAIR, THE SEXUAL HARASSMENT OFFICE OR THE HUMAN RIGHTS 
CONSULTANT, AS SOON AS POSSIBLE. MORE INFORMATION CAN BE FOUND AT: 
http://www.mcmaster.ca/policy/General/HR/Anti-Discrimination policy.pdf 
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