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Research in laser processing since 1985 and research in 3D printing since
2009

The focus of the research in 1980s and 1990s was in laser welding, laser
cladding, laser surface treatments, etc., in 2000s on laser welding and
cutting and in 2010s on laser welding, laser engraving and 3D printing.

Head of the research group: Professor Heidi Piili

Staff (11/2020): 12 persons, 1 Professor, 1 Post-doc Researchers, 2 Project
Researchers, 1 Postgraduate Students, 1 Laboratory Engineer, 1 Operator,
2Ma s t @hedissvorker, 3 Research Assistants.
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Background

Turnover~1.1MU/ year
Ma st Theses ~ 10 /year
Dissertations 1-2 /year
Publications ~ 20 /year
Citations > 450 /year

I I v D D

g
o
2
g

3D-tulostuksen

MFG 4 0 ajankohtaisseminaari 2.12.2020 0 e 0 age aser&A
»

(verkossa)



S LuT
3 University

3D-tulostuksen

M FG 4 0 ajankohtaisseminaari 2.12.2020
»

(verkossa)



S LuT
.'\ University

Conventional
manufacturing

Complexity
for free

Manufacturing costs per piece

Geometric complexity

Hans-Joérg Dennig. Why Education and Training in the Field of Additive Manufacturing is a Necessity. International
Conference on Additive Manufacturing in Products and Applications Jan2018.
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Conventional
manufacturing

Breakeven point

Additive
manufacturing

Graphic: Deloitte University Press | DUPress.com
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AM simulation softwares
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AM simulation workflow
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Topology optimization

racket Optimization - Mechanscal [ANSYS Mecharncal Enterprise]

File Edt View Units Took Help

@ ~i JSohe v PShowEmons TH W B 4 (A) ®iv PWorkihent Iy &

TANL-ROMNO08 & S -AQ AMQAAENnE M-
I Show Vertices iy Close Vertices 10002 fAuto Sea " ‘Qwvdumz DiShowMem A M Random @ Preferences P Ol .

«>Sue v @ Location v .(cmm v () Macellaneous » @ Tolerances
2 eReset Explode Factor
Solstion @, Deformation » @ Strain « O Stress » B, Energy v B, Damage B, Linearized Stress «
Outline Kl
Filter:  bame hd
Barsail
H Project
= % Model (A4)
= ,‘ Geometry
» @ 5v5\Sokd
31 A Coordnate Systems
A Mesh
= /=) Static Structural (AS)
o2 Analyss Settings
/L, Cyindrical Support
/R, Bearng Load

~ Adaptive Mesh Refinement
Mas Refinement Loops 1

Assembly Center - M Edge Coloting » £+ A~

A S A AW i Thicken

@ Probe v B Tools v | P, User Defined Result = o.(MM(Syﬂm B

oo 10.000 20.000 (mm)

m
5.000 15.000 !’\‘

Refinement Depth 2

BMBA Print Preview A Report Preview/

- Information

Status Done

MAPOL Elapsed Time  S.1

MAPDL Memory Used 132 M8

MAPDL Result File Size | 68375 M8
= Post Processing

Beam Section Results  No <

| Tent

Messages Graph

O 1 Message

Warning | Not enough constzaints appear to be applied to prevent nqid body motion. This may I Project |1 |1

Mo Selecton

| Assock

Metnc (mm, kg N s mV, mA) Degrees rad/s Cels

3D-tulostuksen

M FG 4 0 ajankohtaisseminaari 2.12.2020 %
by (verkossa)

LUT

«?® University



Topology optimization
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Topology optimization ¢ Grtversity

OPTIMIZED
PART
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https://www.thefabricator.com/additivereport/article/additive/less-support-is-a-good-thingwhen-3d-printing
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