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Finished Projects

ESA ADDAC

Additive Design for Aerospace
Applications Capabilities
2017 - 2020, team member

Processing of pure copper
Miniaturized heat-switch
component

Main outcome

Pure copper processing with 99.9 % relative density

MALY, M. ... Effect of high-temperature preheating on pure copper thick-walled
samples processed by laser powder bed fusion. JMP, 2022.

2x Gfunk
MASEK, ... MALY, M ... Additive manufacturing capabilities for heat switch
technology: EUCASS 2022.

ESA Reliable SLM production from Ti6Al4V alloy according to latest ECSS
standard, 2022 - 2023

Base plate and flexible thermal structure made of ALSI10Mg, Masek 2022
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Finished Projects

TACR Zéta

AM of Turbine Engine
Components from Heat-
Resistant Alloy Inconel 939
2020 - 2022, project leader

Reliable processing of IN939
TJ40 jet engine components

ACTIVITIES AT IMID

Main outcome

Reliable production process (AM, HT, finishing)
Material model for FEM and AM simulation
Design rules for AM

2x Gfunk, Vsouh
Stator with inner cooling channels
Rotor tested in real jet engine

MALY, M. ... Heat treatment of AM Inconel 939 - 2025, 70 %
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TACR Zéta

AM of Turbine Engine
Components from Heat-
Resistant Alloy Inconel 939
2020 - 2022, project leader

Reliable processing of IN939
TJ40 jet engine components

-
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Finished Projects

/

Main outcome

Contractual research

PBS Velka Bites
@ 5 864 sledujicich uZivateld
2 tydny « @

We're excited to share that we've started testing 3D printing technology at our facility!
& ..vice

Zobrazit preklad
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TACR Trend STREAM

Surface treatment of very thin
structures realized by 3D metal
additive manufacturing

2021 - 2024, team member

Surface improvement AlSi10Mg
Process parameters
Electrochemical polishing

ACTIVITIES AT IMID

\

Finished Projects

Main outcome

PP for AISi1OMg with low surface defects
Electrochemical process decreasing Ra by 50 - 70 %
Industrial scale, applicable into inner channels

2x Gfunk, OT

MALY, M. ... Surface improvement of AISi1OMg thin structures
produced using L-PBF - 2025, 40 %

~

FEy NF™C o NF™ N\
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TACR Trend STREAM

Surface treatment of very thin
structures realized by 3D metal
additive manufacturing

2021 - 2024, team member

Surface improvement AlSi1O0Mg
Process parameters
Electrochemical polishing

Finished Projects

ACTIVITIES AT IMID

Main outcome

PP for AISi1OMg with low surface defects
Electrochemical process decreasing Ra by 50 - 70 %
Industrial scale, applicable into inner channels

2x Gfunk, OT

MALY, M. ... Surface improvement of AISi1OMg thin structures
produced using L-PBF - 2025, 40 %

FT. W™ WU

ICEITEC,

% ONE3D
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Current projects

NCKII Mestec

Cutting tool for the production
of stator sheets for electric
motors fabricated using L-PBF,
2023 - 2025, team member

Cutting tool production
HT, > 60 HRC, high accuracy

GACR - Multimaterial
Structurally controlled wave
propagation in multi-material 3D
printed bodies, team member,
2023 - 2026

L-PBF process setup
CuCr1Zr, Mar-60, sharp interface

AV Lumina Quaeruntur
Transition metal borides
nanodispersion strengthening
as a new avenue for advanced
AM superalloys for a
sustainable society, team
member 2025 - 2029

L-PBF process setup
IN939 + metal borides

keybrazing.com

y

~

DiSTT Ed

Digital Skills Transformation Toolkit
for a Resilient Labour Market, team
member, 2024 - 2026

Metal powder AM skills for
engineering applications

~, KONSTRUOVAN( [KonsTRuavANT]

% USTAV strojLAB
\

KOVOVY 3D TISK

Uvodni prakticky kurz do svéta kovového 3D
tisku. Zjistite, jak ekonomicky navrhovat dily
pro inZzenyrskeé aplikace, pripravit model na tisk
a prakticky si vyzkousite jakymi operacemi lze
vytisk pretvorit na vysledny dil.

28. 3. 2025, 8:00 - 16:00 mistnost A3/613

ACTIVITIES AT IMID

ﬁ MEBioSys

Excellent Research
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Research activities

Reduction of residual stress usmg preheatlng
Ti6Al4V, Inconel 939
= Reduction of support structures

Copper

RD over 99 %

RD 92.2%

USTAV
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Research activities

Reduction of residual stress using preheatmg

= TiIGAI4V — lower RS, powder oxidation
= Inconel 939 — higher RS, carbide phase

Copper
= Powder oxidation

USTAV
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Research activities

Processing of metal materials using SLM technology  ssingof metaiiic materiais by selecive

" Melting at elevated temperatures

at elevated temperatures

=7 3 2023
,...research studies contained what some may consider to be “negative”
results, but for sure add value to the overall field of research. | will for
sure be introducing these papers to my students as examples of how to
present such results....” Michael Tucker

USTAV
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Future research plan

Advanced materials and technologies in metal AM

= Non — traditional materials for metal AM

= |s there better way how AM process can be set? (Data science, ML, Al)
= Custom L-PBF system, EB-PBF, ECH3DP

= data collection, better control, new material posibilities, pm scale

USTAV
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Future research plan St

/

Advanced materials and technologies in metal AM

= TACR Sigma 2024 — BeamShape LaserForge - Zafizeni pro laserovy 3D tisk CERTIFIKAT
kovovych materialu ve vakuu
» Kurz Laser maintenace training HILASE Centre Dolni Bfezany
= TACR Sigma 2024 — Software pro zvyseni produktivity kovového 3D tisku Martin Maly
» Introduction to computer science CS50x Harvard R
= 2025 — Znalostni transfer metod pro zpracovani kovovych materiall Cortha G LA
technologii PBF

« Cisténi optickych komponent laseru,

- D i Sse rtat i o n to p i C e * nastavovanf laserového paprsku

DELKA SKOLENI 1 den

CS50 congratulates

Dolni Bfezany, 25. 09. 2024

... Projekt je celkové dobfe pfipraveny ... k Martin Maly I ﬂdﬁ/
podpofe nedoporucuji kvuli neprokazani (. (
motivacniho uCinku ... ma zmeénit trh..., by Martin Sz

Awarded from Cambridge, Massachusetts, Vedouci oddéleni vyvoje pokrocilych laser(
in the year two thousand twenty-four.

mélo byt mozné financovat soukromymi
prostredky.
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Teaching activities

= ZAT - A
= [nnovation in methods for the design of experiment, 2019
= Innovation in the application of design rules for 3D printing, 2020
= English language 2023
= L-PBF process simulation in Netfabb 2024
= |[ntegration to strojLab 2025

= Diploma thesis supervision .
‘ -
u 1 i inli i Process simulation Individual task realised in strojLab t JLAB
Dlssertatlon SpeCIa“St SuperVISor S y . Design, data preparation, simulation, fabrication, postprocess S ro
ools for minimising the ris d verification of part prod ing L-PBF
| 1 K 2 K of fabrication run failure 2:0\\::;:;: l;:: PG
) ;
v gnowgfdgg gtaln Real knowledge of whole process chain and part evaluation
ossible print errors
u B P, SOC Duration: 2 hotrs Duration: 10 hours
“—

USTAV
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KONSTRUOVANI

USTAV Stl’Dj LAB
Future teaching plan %

Od navrhu po finalni dil

- -
Metal 3D printing
Uvodni prakticky kurz do svéta kovového 3D tisku. Zjistite,

= DDT2025 - Zpracovani pokrocilych materiald technologii EBM Ky o2 Ao inzenyrss SRR

pfipravit model na tisk a prakticky si vyzkousite jakymi

operacemi Ize vytisk pretvorit na vysledny dil. Kromeé novych
. ECH 3 D P dovednosti si odnesete i vami dokonceny dil.

= So¢/BP 2025 - Navrh zafrizeni pro elektrochemicky 3D tisk
= 3D tisk magnetickych obvod( ?? =R SR AW
* Konstrukcni pravidla a priprava maoaeiu pro vyroou
= Kurzy kovového 3D tisku « Prohlidka laboratofi s kovovymi 3D tiskarnami

» Prakticka ukazka pretvoreni vytisku
do pouzitelné komponenty

« Uvod do kovového 3D tisku

Celodenni kurz
Lektor: Ing. Martin Maly, Ph.D., Ing. Jakub Slavi¢ek
28. 3., 8:00 - 16:00, mistnost A3/613

Kapacita 19 ucastnikd

Prihlasovaci formular

Hiterrey Co-funded by
CENTRAL EUROPE the European Union

Xinchao Li 2022
ACTIVITIES AT IMID 15/63 KONSTRUOVANI
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Future teaching plan

Design with additive manufacturing

= Computational engineering
= PicoGK - Leap71
= nTopology
= Al in AM
= CS50's Introduction to Programming with Python — 20%
= CS50's Introduction to Artificial Intelligence with Python — 10%
SoC 2024 - Vyuziti Al

v navrhovém procesu
strojnich soucasti Nahrajte obrazek

Leap71.com

PFi nahrani obrazku se vytvofi STL soubor

Uméla inteligence vygeneruje podle obrazku Python kod pro Blender,
ten vytvofi 3D model, kiery uzivatel dostane v STL souboru pfipraveny na 3D tisk.

SoC/BP 2025 - 3D
algoritmické modelovani
strojnich komponent

Vyberte obrazek:

Zvolit soubor | Nevybran Zadny soubor

Mahrat obrazek

USTAV
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Contractual research @ PBs & N2EVA o c=rec

USTAV

= Pricing
= SLM lab management
= Machine operator and technician
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PR activities

3dlaboratory.cz
2 hod -

Na oslavach 120 let VUT jsme se strojLABem skenovali
primatorku mésta Brna Markétu Varkovou.

strojLAB P

= 120 years of VUT

= Czech European Researches’ Nights, DoD
Stfedni Skola

Invent Arena, Trinec 2024

MSV Brno 2024

DiSTT kurzy

Pneuracer

R S R ) R 1
i - N |

Li’,’fﬁj USTAV str Oj LAB
Q) KONSTRUOVANI

KOVOVY 3D TISK

Uvodni prakticky kurz do svéta kavového 3D
tisku. Zjistite, jak ekonomicky navrhovat dily
pro inZzenyrskeé aplikace, pfipravit model na tisk
a prakticky si vyzkousite jakymi operacemi lze
vytisk pfetvorit na vysledny dil.

28. 3. 2025, 8:00 - 16:00 mistnost A3/613
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Summary

2019

= Second year Ph.D. student

Department of Reverse Engineering and Additive Technologies
Supervisor: doc. Ing. Daniel Koutny, Ph.D.

Processing of metal powders by selective laser melting technology
at elevated temperatures

International mobility of researchers at the Brno University of Technology
31.10.2018

= 1. Article - Effect of Process Parameters and High-Temperature Preheating on
Residual Stress and Relative Density of Ti6Al4V Processed by SLM
= IF:0
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Summary

2025

= Department of Reverse Engineering and Additive Technologies

= |nstitute of Physics of Materials of the Czech Academy of Sciences
Researcher, IF: 3

Material and process specialist for PBF

Project manager, business assistant

Supervisor and teacher

Metal

Today's Raw Materials

Additive
Manufacturing

Industrial Perspectives in
Additive Technologies

METALLURGY AND MATERIALS
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2025 plan
= Heat treatment of AM Inconel 939 — 70 %
= Surface preparation of AM AlISi10Mg for Elchem. process — 20 %

= Processing of 13Ni400 tool steel using L-PBF — 40 %
= Assistant professor

= Answer to 20-30 emails ,splnit do.. ,,
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Publications

e  MALY, M.; NOPOVA, K.; KLAKURKOVA, L.; ADAM, O.; PANTELEJEV, L.; KOUTNY, D. Effect of Preheating on the Residual Stress and Material
Properties of Inconel 939 Processed by Laser Powder Bed Fusion. Materials, 2022, roc€. 15, €. 18, ISSN: 1996-1944.

e MALY, M.; KOUTNY, D.; PANTELEJEV, L.; PAMBAGUIAN, L.; PALOUSEK, D. Effect of high-temperature preheating on pure copper thick-walled
samples processed by laser powder bed fusion. Journal of Manufacturing Processes, 2022, €. 73, s. 924-938. ISSN: 1526-6125.

e  MALY, M.; HOLLER, C.; SKALON, M.; MEIER, B.; KOUTNY, D.; PICHLER, R.; SOMMITSCH, C.; PALOUSEK, D. Effect of Process Parameters and
High-Temperature Preheating on Residual Stress and Relative Density of Ti6Al4V Processed by Selective Laser Melting. Materials, 2019, roc.
12,¢.6,s. 1-13. ISSN: 1996-1944.

Other

e MALY, M.; KOUTNY, D.; MICHALEK, M. Processing of metallic materials by Laser Powder Bed Fusion at elevated temperatures. Metal Additive
Manufacturing Conference 2023. October 17 - 19, 2023. WKO, Vienna: Metal Additive Manufacturing Conference 2023, 2023. s. 129-139.

e  MASEK, J.; LOFFELMANN, F.; POPELA, R.; KUBIK, P.; SEBEK, F.; KOUTNY, D.; MALY, M.; PANTELEJEV, L.; PAMBAGUIAN, L. Additive
manufacturing capabilities for heat switch technology: Key challenges & knowledge gaps. Lille, Francie: EUCASS association, 2022. s. 1-15..

e HERNANDEZ TAPIA, L.; CARRANZA-TREJO, A.; KASHIMBETOVA, A.; TKACHENKO, S.; KOLEDOVA, Z.; KOUTNY, D.; MALY, M.; CELKO, L.;
MONTUFAR JIMENEZ, E. Microstructure of Selective Laser Melted Titanium Lattices and In Vitro Cell Behaviour. In Proceedings 30th
Anniversary International Conference on Metallurgy and Materials. Tanger, 2021. s. 1179-1185. ISBN: 978-80-87294-99-4.
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THANK YOU FOR YOUR ATTENTION

Martin Maly, Ing. Ph.D.

Martin.Maly2@vut.cz

USTAV
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