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The subject will be held in-person form. For the lectures please gather upstairs, in the
hall for the laboratories please wait in the lobby of building G in time.

The lectures will be held at every Monday 10:15 — 11:45.

Personal consultation is provided as you request. If you would like to consult about
the lessons, please write an e-mail to orbulov@eik.bme.hu.

The laboratories will be held in building G. The laboratory practices will start on the
2"d week and will be held biweekly. Please follow the instructions of your laboratory
group leader.

The exams will be held at the end of the semester. One optional exam will be allowed
on the last week of the semester.
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| Lectures

 MT building 103
* Every mondays, 10:15—-11:45
* Learning materials on the webpage
Laboratory practice
* G building, please wait in the hall
 L1A and L1B > Every second
Wednesday, starting from the 2nd
week, 12:15 - 13:45
* L2A > Every second Monday,
starting from the 2"d week, 16:15 —
17:45
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https://att.bme.hu/en/education/bmegemtbgf1_eng/?lang=en

@att Requirements

MUEGYETEM 1782

'« Attendance at lectures: min. 70 % >

During the semester - attendance ist ,
. * Attendance at lab. practices: 100 %

. * Five laboratory reports

. (deadline: next two weeks).

.« Materials selection project

.. i .« Written exam
Examination period * Only those students can take the exam

who attended at min. 70 % of the
lectures, all the laboratory practices and
. have |
* Five accepted laboratory reports, and the
. accepted materials selection project '




@att Laboratory practices

* Heat treating Report
* Jominy test Report
* Hot Forming Report
 Cold Forming Report
* Resistance welding Report
* Materials selection project Report

The deadline for the Materials Selection semester project is:

12/12/2025

Please follow the instructions of your laboratory group leader!



@att Semester project

* You need to solve one materials selection task
* You will get your project number on the first lab

Materials Engineering

Semester projects

No. Description

1 Steam turbine blade

2 | Liquid gas tanker truck tank




@att Semester project

EGYETEM S8 N2

* For report template please visit the homepage.

Materials Engineering 5. Manufacturing technology

Materials Selection Semester Project a. Choice and size of semi-product from the supplier: sheet, strip, bar, pipe,
plate, tube, coil, etc.

Report table of contents b. Steps of manufacturing from the semi-product: machining, forming, casting,

1. Introduction
a. Your name, Neptun code, laboratory group, date.

welding, powder metallurgy, surface treatment, etc. Only list relevant
information according to your task.
6. Heat treatment technology

b. The purpose and the structure of this report.

2. Introduction of the product a. Choice of heat treatment processes to meet the mechanical, etc.

a. General properties, photos, Industrial uses, etc. requirements: annealing, normalizing, quenching, tempering, precipitation

b. Requirements: mechanical, thermal, corrosion, aesthetic, price, hardening, etc. Only if your material grade Is heat treatable.

manufacturability, etc. b. Heat treatment diagrams (time — temperature) with exact temperatures,

3. Selection of the material group holding times, and cooling rates.

a. Choice of material group according to the requirements listed in 2b. 7. References

b. Please consider an optimal material group, that meets all of your a. List of references, you have used.
requirements.

4. Selection of the material grade Dr. Baldzs Varbai
Course coordinator

a. Choice of the specific grade according to the requirements listed in 2b.

b. Properties of the material grade: chemical composition, mechanical, thermal,
corrosion, etc. properties, field of application, supplied forms, alloy
designation, standards, weldability, etc. Only list relevant information

according to your task.
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@att Prior knowledge

Materials Science and Testing discipline
* Basics of physics and chemistry

* Materials structure, mechanical properties, effect of
temperature, deformation speed, and stress state on
the mechanical behavior

* Materials testing methods

* Microstructural and property changes during heat
treatment in metals

 Damage and fatigue of metals
* The effect of manufacturing processes on properties



@att Topics of the course

* Metals, ceramics and composite materials for
engineering purposes, and their production
techniques.

* Adjustment and changing of properties.

e Casting, powder metallurgy, forming, heat treatment
and joining techniques of structural metallic materials.

* The effect of technologies on the materials structure
and properties.

* Materials selection’s guidelines for engineering
structures.
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Metals Technology

,Technology” Greek origin 4 FIFTHEDITION
MATERIALS SELECTION
3 , IN MECHANICAL
,lechnos” = technical | ~ DESIGN

,logos” > logical

Theory and practice of some technical
processes.

~ MICHAEL F. ASHBY
i

Production, planning, organizations
(+ information and experience)
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Metals Technology MOEGYETEM 1702
Meaning changed with time

Before the industrial revolution:
The sum of the knowledge of a single worker.

After the industrial revolution, first part of XIX century:

Manufacturing industry, technical knowledge and
the science are separated into various technologies.

After the industrial revolution, second part of XIX century:

Mass production, important technologies:
Mechanization, automatization, organization

From the XX century:

New disciplines (electronics, informatics, computer science),
various scientific background, digital manufact., industry 4.0
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Produt Production
quality possibilities

Production
abilities

m gl Technology
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Produt Production
quality possibilities
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‘ Production =
~ &J

»f "“-‘f‘ , abilities

.gé

@/
; g‘;(‘*% {"



@att Materials

Non-metallic

Ferrous Organic
—> iron, steel Plastics or polymers
Wood, paper, rubber

Nonferrous Inorganic
- Al, Mg, Cu, Ni, Pb (technical) ceramics
glass
Composites:

utilize more than one type of material




Materials timeline
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Ashby: Materials Selection in Mechanical Design



@att Materials properties

MUEGYETEM 1782

The properties of materials are determined by two group of factors:

Internal factors 2 determine the material’s structure

- Chemical composition (impurity and alloying)
- Microstructure (equilibrium or non-equilibrium phases, their
amount, quality distribution, and sizes)

External factors = determine the service condition of a machine part

- Temperature (mean value and amplitude)
- Rate of deformation

- Stress state

- Chemical effects

- Corrosion effects

- lrradiation effects



~ Jatt Internal factors T s

Internal factors are determined by:

Metal production
Form making
Forming

Heat treating
Surface treating

Joining process




External factors
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External factors — service conditions are determined by how
the machine part is used
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@att General layout of the discipline

MUEGYETEM 1782

Metal producing technologies:
iron and steel making .
Producing of nonferrous metals |

Never pure, contains
impurities

_ Form making technologies: :
Cast. Ingot, casting, pre-forming by plastic
castings, rolled deformation i
bloom, billet, rod 5
’ » T . Powder metallurgy |
wire, strip, sheet, S Rl A |
forged bar, block TTTTTTTTToTTeTemomemooomooeoooeoy
8 s Forming processes,
machining processes,
heat treatments and
surface treatments

Joining process:
Welding, brazing, etc.




Thank you for your attention!
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