METAL-CUTTING FINISHING METHODS (IMS030, 3 credits)
This industrial short course on Metal-Cutting Finishing Methods gives the participant an applied
knowledge about the various finishing operations used as the final step in the manufacture of
precision components. It is founded on an in-depth understanding of the important role that
surface integrity plays in the performance of components. The course explains the theory and
application of hard machining, grinding (including dressing) and abrasive fine finishing (e.g.,
honing, superfinishing). It is aimed at engineers (mechanical, manufacturing and materials) and
practitioners (production technicians, process planners and machine operators).

Course contents
This eight-week course is divided into four modules:
Module 1: Surface integrity
• Classification / definition
• Surface (texture) finish
• Residual stresses
• Sub-surface features
• Metallurgical aspects
Module 3: Grinding technology
• Grinding fundamentals –
mechanisms, grindability, parameters,
thermal aspects, cooling
• Dressing fundamentals
• Grinding wheels & dressing tools

Module 2: Hard machining
• Operations and capability profiles
• Process fundamentals – chip
formation, cutting forces, specific
energy, thermal aspects
• Machine and tooling requirements
Module 4: Abrasive fine finishing
• Classification; finishing methods vs.
functional performance
• Honing, superfinishing, lapping /
polishing, vibratory finishing
• Guidelines for process design

Organization and schedule
The course contains four modules which are organized into two-week periods. Each remotelearning period begins with a half-day lecture and then continues in a self-study segment, during
which the participants are divided into small groups to work on case-studies, assignments and
accompanied learning tasks. Course instructors facilitate the group activities in an online learning
management system. The modules end with half-day reflection, feedback and a debriefing lecture.

The courses are organized either as (i) a fully online course, or (ii) a hybrid course – blending
personal contact and online/remote teaching and learning.
An individual module pathway follows the structure illustrated in the example below.
2-week time period

Online

Module 1: Intro
lecture 6-7 hours
Day 1

8-hour self studies,
online lecture
videos and
assignments
Day 2-11

4-hour debriefing
lecture
Day 12

Hybrid
(online &
contact)

Module 1: Intro
lecture and
workshop
Days 1 & 2

8-hour self studies,
online lecture
videos and
assignments
Day 3-10

4-hour debriefing
lecture
Topic 2: Intro &
Workshop
Day 11 & 12

Course completion is based on a series of practical online assignments. In order to be issued with
university credits you will need to meet the requirements outlined in the course handbook made
available to you as soon as you start the course.

Who you will learn from
These subject area experts guide the course design and are responsible for the modules:
•
•
•
•

Dr. Amir Malakizadi, Chalmers University of Technology, Sweden
Prof. Peter Krajnik, Chalmers University of Technology, Sweden
Dr. Jeffrey Badger, The Grinding Doc, USA
Dr. Fukuo Hashimoto, Advanced Finishing Technology, USA

Other teachers and industry professionals will take part in the lectures and course videos.

Enrollment
Enrollment to the course is done via Chalmers MCR webpage. Follow this link.

COURSE EXAMINER
Prof. Peter Krajnik

WHO SHOULD TAKE THIS COURSE
peter.krajnik@chalmers.se
+46 317721311

This course is designed for engineers and practitioners
with production responsibilities – to understand,
effectively analyze, design and apply key technologies
in their work and that of their teams and organizations.
Working professionals: engineers (mechanical,
manufacturing and materials) and practitioners
(production technicians, process planners and
machine operators).

