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Subject objectives

The objective of the course is to acquaint students with unconventional manufacturing technologies that
enable the production of highly precise components and are applied in the fabrication of elements at the

micro- and nanoscale.
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Learning outcomes

Course outcome Subject outcome Method of verification

K6_U04 The student practically verifies the |[[SU3] Ocena umiejetnosci
machining results using various wykorzystania wiedzy uzyskanej
techniques and parameters. The |w ramach przedmiotu

student is able to assess the
quality of the surface using
appropriate parameters.

K6_KO05 The student prepares studies on [SK4] Ocena umiejetnosci
the selected machining method, komunikacji, w tym poprawnosci
presenting the relationships jezykowej

between the machining results
and the parameters used.

K6_WO06 The student knows advanced [SW1] Ocena wiedzy
manufacturing methods, including |faktograficznej

for elements in the micro and
nano scale. Student defines the
basic parameters of the
geometrical structure of the

surface.

K6_U02 The student finds data in the [SU5] Ocena umiejetnosci
literature on advanced machining |zaprezentowania wynikow
methods, including micro and realizacji zadania

nano scales. The student presents
the results of his work on
technological processes in the
nanoscale and explains the details
of the issue during the group

discussion.

Subject contents

LECTURES: Geometric surface structure, aspects of accuracy in manufacturing, basic of advanced
machining methods, basic of planning of technological process and computer aided manufacturing including
reverse engineering, methods of processing polymer materials, including methods of producing micro-
elements. The scope of micro and nano scale processing. tools and processes used in micro and nano-
technologies. Additive manufacturing methods including micro and nano-aspect of process. Creation of
surface structures on the micro and nano scale.

LABORATORY: Bassis of measurement with accuracy to micrometers, basic manufacturing systems,
geometric structure of surface, its parameters and properties, planning of machining accuracy for processing
systems, additive method of manufacturing, methods erosion machining, reverse engineering, processing of
polymer materials.

SEMINAR: Student presentations on selected micro- and nanotechnologies, accompanied by structured
group discussions.

Prerequisites
and co-requisites

Assessment methods
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
Raports 60.0% 30.0%
Coloquium 60.0% 30.0%
Presentation 60.0% 40.0%

Recommended reading

Basic literature

1. S. Kalpakjian, S. R. Schmid: Manufacturing Engineering and
Technology, Pearson Prentience Hall, 2022, ISBN: 978-1292422244.
2. M. P. Groover: Fundamentals of modern Manufacturing, JOHN
WILEY&SONS, INC, 2020, ISBN: 978-1-119-72201-4.

3. Y. Qin: Micromanufacturing Engineering and Technology, Elsevier,
2015, ISBN: 978-1292422244.

4. Dragica Vasileska: Cutting Edge Nanotechnology, Publisher: InTech,
2011, ISBN 978-953-7619-93-0.

5. Yoshitake Masuda: Nanofabrication, Publisher: InTech, 2011, ISBN
978-953-307-912-7

6. E. Oczos, A. Kawalec: Ksztattowanie metali lekkich, PWN 2012

7. Feld M.: Podstawy projektowania proceséw technologicznych
typowych czesci maszyn, WNT, Warszawa, 2000.

Supplementary literature
1. Micro and Nano Engineering- open access journal

2. Beilstein Journal of Nanotechnology - open access journal
3. Precision Engineering - journal online

eResources addresses
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Example issues/
example questions/
tasks being completed

. Parameters characterize the geometric structure of the surface,

. Measurement length and evaluation length,

The relationship between class of the accuracy of the components and the structure of the surface,
. Characterize the additive method of manufacturing,

. The method of manufacture of micro plastics components,

. Describe *.stl format and its applications,

. Characterize additive methods for manufacture micro and nano-elements.

~NoorwWN

Practical activites within Not applicable
the subject

Document generated electronically. Does not require a seal or signature.

Data wygenerowania: 07.10.2025 21:05 Strona 3z3



