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 2" lecture
Homework 40% (1—due 4™ lect., 2—due 10" 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,
1% Ed., Elsevier, 2020

Yusuf Altintas, Manufacturing Automation 2" 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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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/Academiclntegrity.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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STUDENT SUPPORTS

INTERNATIONAL INDIGENOUS
STUDENTS STUDENTS

Student Wellness Centre

On-Campus Suppiort for Medical and Mental Health Concerns. Doctors and Counsellors available
Located in PGOL, 2nd Floor,

Mon-Fri 9AM-5PM  905-525-9140 ext. 27700

https://wellness.mcmaster.cafcontact-us/

Main 5t. West Urgent Care Centre
For immediate health concernsthat do fhiot require the emergency room
690 Main 5t W - Mon-Sun 9AM-9PM

Emergency Rooms
For immediate, serious health concerns

St. Joseph's Healthcare Hamilton
S0 Charlton Ave E

McMaster Children's Hospital
Students 17 and under

Telehealth Ontario

Telehealth Ontario 5 a free, confidential service you can call te get health advice or Information. A
Registered Nursewill take your call 24 hours a day, seven days a week.

Toll-free: 1.866-797.0000 Toll-free TTY: 1-866-797.0007

Phone Lines

Good2Talk

Confidential helpline providing professional counselling, info and referrals for mental health,
addiction, and well-being

1-866-925-5454

LGBT Youthline
Corfidential, non-judgemental & informed LGETOQO2S peer support.
Sun-Fri, 4-9:30 PM, Text 647-694-4275

SACHA {(SEXUAL ASSAULT CENTRE - HAMILTON AREA}

Confidential, anonymous 24-hour nonjudgmental telephone support for adults who have
experienced sexual viclence at any point in their lives; will provide accompaniment to hospital
or police statlon for survivors wishing to seek medical attention or report; counselling services
& public education

905-525-4162

Empower Me {Graduate Students)

24¢7 accessible counselling services to empower you te thrive, crisis support, mental health
and well-being services

1-844-741-6389

Bounceback

CET skills-building for mild te mederate depression and anxiety for peaple 15 ar older.
accessed through selfrefarral the client's primary care provider will be notified
1-866-345-0224

Indigenous Student Services
Academic & social counselling, empleymert aid
LRW 1010
ext. 23788

d

5
indigenous.mecmaster.ca

International Student Services

Advising services for international students and exchangs students
GH 104

ext. 24254

iss@mcmaster.ca

iss.mcmaster.ca




STUDENT SUPPORTS

Student Success Centre

Academic skills assistance, job search, voluntearing
GH TG

ext. 24254

studentsuccess@mcemaster.ca

Student Accessibility Services
Disability services, assistive technology suppert
MUSC B1G7

ext. 28652

sas@mcmaster.ca

TutorOcean
Student to Student Tutoring Services
https://mcmaster.tutorocean.com/

Office of Student Financial aid and Scholarships

Emergency funding, government funds, O5AP assistance, scholarships, work pregrams
GH 124

ext. 24319

https://registrar.mcmaster.ca/aid-awards/

Food Collective Centre (FKA Mac Bread Bin)

The Food Callective Centre is a service run by students dedicated to cultivating stronger foed systems in the
Mehaster and surrounding community, (MSU Service)

macbreadbin@msu.mcmaster.ca
https:/fwww.msumcmaster.ca/services-directory/14-food-cellective-centre

Neighbour 2 Neighbour

Foed bank, community kitchen, cemmunity counselling, help with paying for utilities, and more. Hamiltan
Weountain

905-574-1334 http:thvnany.n2ncentre.com/

Barrett Centre for Crisis Support

Provides a safe erwironment in the community and responds to the needs of individuals, 16 years of age or
older, whi experience a mental health crisis and do net require a hospital stay. Confidential and free
seryices 24/7/365

24 Hour Crisis Line: 905-529.7878, Toll Free: 1-844.777-3571

COAST (Crisis Outreach and Support Team)

Hamiltan's crisis line is answerad 24 hours a day, 7 days a week. The COAST mebile team, consisting of 2
merital health worker, and a police officer, will respand to crisiscalls between the hours af 8am and 1 am
daily

905-972-8338

Oakville Distress Centre

Distress Centre Halton provides telephone and online support to pecple to better cope with crisis,
leneliness, and emotional stress. Also serves the Hamilten area

905-849-4541

Assaulted Women's Helpline

Free, ananymaus and confidential telephone and TTY crisis telephone line 1o all wormen in the province of
Ontario who have experiencad any form of abuse Provides crisis counseling, safety planning, emeotional
suppert, information and referrals accessible 24777365

Toll-free: 1-866-863-0511  TTY: 1-866-863-7868

Crisis Resources in the GTA

The CAMH Distress Crisis Resources web page lists a number of phone lines, responss teams and hospltals
inthe GTA

https:/fwww.camh.ca/en/health-info/crisis-resources




STUDENT SUPPORTS

Student Assistance Plan (Undergraduate)

Peychelogical counseling {offered in-persan, over the phone, or over secure video) and academic-life
services (legal consultation, financial consultation, Iife coaching, nutrition consultation and welliness
resources afferad virtually or in-persan)

httpsdffvmmans umcmast er.calsen ces-directory/35-health-and-dental-insurance/student-as sistance-plan

Ombuds Office

Advice for students, staff, and faculty regarding academic and nen-academiic cencerns
MUSE 210

ext. 24151

ombuds@mcmaster.ca

mcmaster.cafombuds

SWHAT - Walk Safe Program

The Student Walk Home Attendant Team (SWHAT) is a volunteer service within the Mchaster Students
Union that will walk or bus with students during the evening hours 7 days a weelk, Inall kinds of weather!
(hSL Service)

Ext. 27500

swhat@msu.mcmaster.ca

Student Support and Case Management
Student rights & responsibilites

GH 207

ext. 23845

studentconduct. mcmaster.ca

Chaplaincy Centre

Pastoral support with peracnal counselling and bereavement sURROM groups.
MUSC 231

ext. 24207

McMaster Engineering Society
Support from other MchMaster Engineering Students
https:/fwww.macengsociety.ca/

MSU PEER SUPPORT SERVICES

MSU Maccess

Maccess is a service that aims to bulld and maintain a campus that celebrates, advocates, and ensures
inclusivity In the area of disability, & central aspect to Maccess 1s the provision of peer support by trained
volunteers with lived experiences with disability such as chrenic illness, mental illness, mental health
cencerns, neurodivergence, and additional identities

Student Health Education Centre

SHEC is a pear-run health premation, educatien, and referral service for MchMaster University students.
SHEC focuses on engaging with students abolut hiealth-related jssues through performances, peer
support, fundraisars, and events. The servica offers peer suppeort, ancnymous and confidential
pregnancy testing, & resource library, condoms, lubricant, and menstrual products, SHECs space s
lecated In MUSC 202,

+ Gender Equity k

WGEM is a service that caters to woemen, transfell, people whe Identify outside the gender binary, and all
survivors of sexual asault, WGEEN provides asafedr) space and resource llerary on campus n MUST 204,
Volurteers In the space offer peer support and the senvice also runs a support group for surdvors of
domestic and intimate partrer viclence,

Pride Community Centre

The Pride Community Centre s a service of the McMaster Students Unien. We provide a contact peint
for McMaster students that may identify as gay, leshian, bisexual, transgender, gueer, and/or any of the
other diverse identities that make up cur community. We offer educational pregramming and access to
resources of inerest, as well as peer support and a physical space for students to meet and soclalize
with each other. As advecates for gender & sexual diversity, the PCC's mandate upholds that LGETQ+
students are entitled to a safe and supportive campus, absant of homephobia and transphobia, where
the expression of cne's gendar & sexual identity is welcomed and respected

McMaster University: 905-525-9140
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