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m What'’s:

www.aitem.org

AITEM is the Italian association of both
academy and industry who live
manufacturing as their core business.
Since 1992, AITEM is the cultural and
technological reference for manufacturing
and production systems in Italy.
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Who's:

www.aitem.org

A motivated team 242 Italian fellows coming form
academy and industry

Young generations is one of our focus:

44 junior Italian fellows

Stakeholders:
v’ Professors of manufacturing
v" Manufacturing related companies
v’ Research institutions

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

e AITEM vision:

A strong scientific base

A pragmatic «industrial» approach
Multi-level cooperation
International Cooperation

Keywords:
Innovation
Integration
Development
Networking
Design
Sustainability

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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m How’s:

www.aitem.org

AITEM promotes studies, knowledge
development and applications in the following
fields:

- manufacturing processes

- material characterization

- process design methodologies

- production planning and control
- quality management

- manufacturing sustainability

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

m How’s:

www.aitem.org

How AITEM works:
> A conference every two years
> Yearly general assembly
> Meetings and high education &ﬁ
> Information and dissemination * R
>> Labs network
>> Performance monitoring

>> Technical committee
>> Observatories & Interest groups

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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Q [ "THE INTERNATIONAL ACADEMY FOR PRODUCTION ENGINEERING

INTERNATIONALE AKADEMIE FUR PRODUKTIONSTECHNIK

International Cooperation:

- Organization of CIRP Conferences in Italy

- Grants for young scientist for participating to GA
- CIRP Dictionary

- CIRPedia
- Technical Committee support the CIRP conferences

aitem.org o~ COLLEGE INTERNATIONALUPOUR LA RECHERCHE ENPRODUCTIQUE

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

www.aitem.org

Technical committee:
PromolL@ser
Polymers technologies
Machining

Virtual/Digital Manufacturing

i b
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@ Prof. Ing. Michele Dassisti (+393296506022)
& /michele.dassisti@poliba.it/
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T o dsocston or arutocturg. |

www.aitem.org

Observatories:

Tubes and sheet metal forming -

Extrusion n

Aerospace manufacturing systems /3

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

T o fsocston or arutoctureg. |

www.aitem.org
New initiatives (Interest Groups):
Micromanufacturing T
Additive Manufacturing i i|

Sustainable Manufacturing
(SOSTENERE)

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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m «SOSTENERE» network

www.aitem.org

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

m «SOSTENERE» NETWORK

www.aitem.org -

“Lombardy node”

Prof. Tullio Tolio
Prof. Marcello Colledani

(marcello.colledani@polimi.it)
Dr. Nicoletta Picone

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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www.aitem. org

K rom research .... to market‘ ‘ ‘ P

Istituto di Tecnologie Industriali e Automazione %

“(

* Highly Evolvable E-waste Recycling
Technologies and Systems

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

New generation flexible
mechanical recycling systems for
optimal pre-treatment of complex
material mixtures.

Hyperspectral imaging to perform the on-line  In-line optimization of the process parameters
classification of product conditions and mixtures. to adapt to the material characteristics.

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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=-oroom system =2 scanning in one spatia

Hyperspectral
Image Acquisition

Optical sorting

Sensor with
2D detector

array Inspector optics

Imaging
spectrograph
with input slit

Fore objective

Line light source

Sample stage

Cmoctve wre  Ertance sv

Specim — Spectral Imaging Ltd.

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

Experimental set-up 1 Experimental set-up 2 Experimental set-up 3
Training Set Test Set 1 Test Set 2

Classification model was
constructed by using the
shredded electric cables,
properly separated in two
classes: plastic particles and

Two bulks of plastic and copper
have benn acquired and
processed in order to validate
the classification model.

copper wires. Conveyor images

was also acquired.
Conveyor COPPeJlFIastic

»

‘Plastic

Plastic and copper mixture was
acquired in order to evaluate the
predictive ability of model on a
real bulk sample classification.

Mixture

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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Spectral data analysis in NIR range
www.aitem.org Background/Conveyor %
Copper
1P
Plastic
Source image Training Set ROI’s selection
BAND SELECTION
SPECTRAL NOISE Pretr t: SNV+S thing+Mean centering
Raw spectra ‘1, l ' —aer
. —f i —
;. .’,E,
- ™ = e e e
S D i W W Pre-processed spectra
Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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% Classification results
www.aitem.org (T | P
I Conveyor Copper I Plastic
Experimental set-up 1 Experimental set-up 2 Experimental set-up 3

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

«SOSTENERE» NETWORK

www.aitem.org

“Apulia node “

Prof. Michele Dassisti
Prof. Massimo La Scala
Prof. Piero Mastrorilli
Prof.ssa Antonella Dorazio
Prof. Franco Maddalena
Dr. Umberto Rizzuti

Dr. Giuseppe Florio

Prof. Giuseppe Devillanova

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

08/02/18
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_ %
“Apulia node — sub-net”

www.aitem.org l |

ool

% WEE Recycling Paten

< Sustainable building PatentQ

Lab/ "\()
% Advanced energy production systems H#RE|

Wy grec  HORUS  .cfd  #U7H

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

m Thermo-mechanical processing

e & LabZERO

PATENT PTC/IT2013/000135
Thermo-mechanical controlled delamination
process for the full recovery of rigid mono-,
polycristalline amorphous materials coated

| ~ with plastic materials _
il i’ ' RE-CRYO \@

_._-4..;-._..._.___“:__. S M. Dassisti

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/




PTC/1T2013/000135 - INITIAL CONDITION
LabZERO

\
@ Material with fixed substrate subject to thermal sources

- D

www.aitem.org

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

PTC/IT2013/000135 - FINAL RESULT
www.aitem.org

LabZERO

Breaking of the plastic layer = delamination!

Material

\

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

08/02/18
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New stratified modular concept

. PAT. PCT/IB2013/000830
Antisysmic dry and Self-
Sustaining Building-System

~ made by Eco-sustainable
~  stratified and self-blocking
elements: Nexus

"V 0000w

< b s s

in Montalbano C., Petruccioli A.,

: Chiarantoni C., Piccinni F., Dassisti M.
Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

3

for a sustainable economy ¢ oeq

———— g ]

www.aitem.org
Design, fabrication and characterization of advanced linear and

nonlmear".‘teg A Green photonics 2 als, o
metamaterials 8™ or a sustainable economy ¢ ,peq aPplications in

W
Susta|nab|||ty (0 Design, fabrication and characterization of advanced linear and eor

nonlinear integrated optical devices, photonic crystals,

biomedicine; Ol ials and pl ric structures, for various applicaticns in- \/Q ble energy)

sustainability |optical sensing for environment, space or

biomedicine; optical communication systems; renewable energy)
\ ! fi
P ‘ A
— .
/ 111
- ey
k imAmAe
P 0 on 20 Protor Crysials Cpncar thes P —
¥ o

Prof. Antonella D' Ovazie

(
http-dee poliba Anpeg’

Optical Filter based on 2D Photonic Crystals Optical chemical plasmonic sensor

Prof. Antonella D’Orazio

( antonella.dorazio@poliba.it)
@ hﬂp:lldee.polipa.iﬂnpegl

08/02/18
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A successful synergy...

www.aitem. org

“ H2 Bus
w Fuel colis T
EEEE Sy

Ohawge contyod Charge contiol  Chargecomtrol  Charge control

DC Busc A

AC Bus

H2
Bus

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

Successful applications

[— HyRE! - New Emer,

smanitarian
Central African Repub!

HYRE! - New Emergy Generation

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

08/02/18
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FOR RESIDENTIAL SECTOR (1-5kW):

www.aitem.org

Improved Vanadium Redox Flow Batteries (VRFBs) :

O High energy density /40-50%> conventional
system/

O Wider operative temperature range /-10°C +
50°C/.

U Optimisation of cell configuration design for
industrial large-scale application

hnURes i aty

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

Stack for Lab testing

www.aitem.org
Characteristics [ Value
Number of stack |
Nominal Power 150W
# cells/stack 5

Average voltage at end | 6V
discharge (SoC=0.2)
Encrgy  density  of | 36,18 Wil

electrolyte
electrolyte Volume [61
Overall efficiency ['0,85
Average Current ' 25, A
Charge energy [176.47 Wh
Discharge energy [127.5 wh
Cyele time(Charge and [<3n
Discharge)
LU es L alo &
Innovation & Rescarch Laboratory
Prof. Ing. Michele Dassisti (+393296506022)
Q /michele.dassisti@poliba.it/

08/02/18
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N process research on sustainability

www.aitem.org

U New membranes
U Innovative materials
for bipolar plates

O Non-acqueous electrolytes

o

for energy density

Lnkes IL,.aup»

.............. & Roscarch Labora

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

www.aitem.org

- Ability to upload and manage electrical consumption
data via connection to any single-phase line. Add also any
sensor and IP cameras as plug&play devices (wired or
wireless)

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

ST

08/02/18
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m «SOSTENERE» NETWORK

www.altem.org one
\ ‘ “Emilia-Romagna
~ . node”

Prof. Luca Tomesani
Prof. Giampaolo Campana
(gianpaolo.campana@unibo.it)

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

m «SOSTENERE» NETWORK

www.aitem.org

‘ “Piedmont node”

Prof. Luca Settineri
Prof. Paolo Priarone
(paoloclaudio.priarone@polito.it)

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

08/02/18

17



mmm . llPledmont nodeIl _
’ff}:lk--------'-l
' ¢ Process design and
“q optimization in view of sustainable
development
¢ Eco-sustainable lubricoolant
strategies
% Cryogenic-assisted cutting
* Recycling-related issues

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

a Optimization of tool geometries and
cutting edge treatments

www.aitem.org

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

08/02/18
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o Process design and optimization

www.aitem.org

|-

Quality-oriented optimization of
energy consumption
in a grinding process
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Prof. Ing. Michele Dassisti (+393296506022)
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Tool wear (um)

(P) proinbng womment

N ey

@I

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/
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FULIEGNIVY
DI TORINO

@I

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

In cooperation with:

www.aitem.org

o Eco-sustainable lubricoolant strategies=""""
Wzt

FULIEUINIVY
DI TORINO

RWTHMCHEN © o

Cuting condiions. v, = 80 i, 1+ 81w, 8, * 0.2 mes, L
ok Guirmery CHMA L0636 Cutting materast 150 K10
B

i e i b

8

Maionan fank wost Vo, (o)
e ¥ & 8 8
|

Comparison among different

dry cutting, conventional flood
cooling, Minimum Quantity
Lubrication (MQL), Minimum

Quantity Cooling (MQC), cryogenic

lubricoolant strategies:

assisted-machining.

Tool ¥e, T, (min)

MOL | T Emumon mat ™
Q,, * 0.3 mimn e * 0.5 M
WET Waater mat
=01 mmiev. &, =03 mm Ouy® W0imn Q= 115 mimn
20 » @ 0 0 70 80 %0 W
Cutting speed, v, (m/min)

@I

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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0 Recycling-related issues

www.aitem.org

Analysis of recycling benefits
awarding in manufacturing Performance of cutting tools
produced from WC-Co scraps

In cooperation with:

@ Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

«SOSTENERE» NETWORK

www.aitem.org

‘Marche node”

Prof. Archimede Forcellese
(a.forcellese@univpm.it)
Prof. Michela Simoncini
(m.simoncini@univpm.it)

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

08/02/18
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m S
Marche node

www.aitem.org

Ny

e

* Design and development of low-

environmental impact machine tool

% New sustainable manufacturing
processes

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

(<]

www.aitem.org <,

* Cast iron basament of machine tools replaced by an high-
density calcaroeus mineral, bonded with epoxy resin
* Machining operations performed under dry cutting conditions

Cast iron bed Epoxy concrete bed

@ Prof. Ing. Michele Dassisti (+393296506022)
& /michele.dassisti@poliba.it/

08/02/18
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www.aitem.org
Improvement in the vibrational rensponse
Acceleration time history Acceleration spectrum
1
cast ¥on D = Cast kon
= —— polymer concrote g 08 — polyrmes concrede
& 20 £
E = 06
c 0 2
o
@ 8 04
& -20 g
jé 40 02
50 0
0 2000 4000 6000 8000 10000 0 1000 2000 3000 4000 &000
Samples Frequency (Hz)
Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

www.aitem.org

Improvement in tool life and surface finish of the
workpiece obtained by both polymer concrete bed
and dry cutting condition

0ge .,
(a) ? ®
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g 0B ceoe
é 002 " § e ‘
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Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/
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O Friction Stir Welding
www.altem.org

Friction Stir Welding considered as a “green
technology”

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

(c]

U Friction Stir Welding
www.aitem.org

FSW performed using different tool set-up

@ Prof. Ing. Michele Dassisti (+393296506022)
& /michele.dassisti@poliba.it/

08/02/18
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mt «SOSTENERE» NETWORK
www.aitem.org ‘

B

“Sicily node”
Rosa Di Lorenzo
Giuseppe Ingarao
(giuseppe.ingarao@unipa.it)

£3 [a*% UNIVERSITA
y 7 DEGLI STUDI
3 # DI PALERMO

L'Univercitth

¢

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

%
m “Sicily node”

www.aitem.org

<& STy

5 _}a*% UNIVERSITA
y 7 DEGLI STUDI
4¢2¢ DI PALERMO

I/.J-\
L'Univercittd

*» Environmental impact analysis
of manufacturing processes
* Material related enviromental
impact reduction
«» Enviromental impact reduction
at production system level

/michele.dassisti@poliba.it/

@ Prof. Ing. Michele Dassisti (+393296506022)
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www.aitem.org|
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Manufacturing processes, as used for discrete part
manufacturing, are poorly documented in terms of

environmental footprint

the CO2PE!-Initiative has the objective to coordinate
international efforts aiming to document and analyze
the overall environmental impact for a wide range of
available and emerging manufacturing processes and

KATH

Methodology for Systematic Analysis
and Improvement
Unit Process Life Cycle Inventory

of Manufacturing

LEUVEN

to provide guidelines to improve these.

;- DEGLI STUDI

OLIEKE UNIVERSITEIT

% UNIVERSITA

DI PALERMO

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/

www.aitem.org
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SPIF case study

100 200

Punching case study

Time (s) -

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/
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www.aitem.org

Secondary solid state remelting

- B

The case of aluminum alloys

# DEGLI STUDI

§ 2% UNIVERSITA
.- DI PALERMO

\}

Vs
Modelling effort
Traditional remelting
Process Energy CO, Emissions
[MJ/kg] [ka/kg ]

Cold compacting 0.26 0.01

Heating 2.32 0.13

Extrusion 2.89 0.51

Extrusion Material Efficiency

75%

(<)

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

www.aitem.org
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100

Embodied Energy (MJ/Kg)

Primary

r=85%

O Ecological recycling of AA-7075

r=95%

Secondary Remelting

# DEGUI STUDI

2% UNIVERSITA
g ¢ DI PALERMO

r=100%

7.3
A

Secondary Solid State

<)

Prof. Ing. Michele Dassisti (+393296506022)

/michele.dassisti@poliba.it/
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DI PALERMO

#> 13" UNIVERSITA
{ iéj % DEGLI STUDI
Viers

U Material related Environmental impact reduction

www.aitem.org

Solid state recycling approach: friction stir extrusion process
for recycling magnesium as well as aluminum alloys chips

Prof. Ing. Michele Dassisti (+393296506022)
/michele.dassisti@poliba.it/

www.aitem.or; L
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www.aitem.org
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LCA based analyses
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Prof. Ing. Michele Dassisti (+393296506022)
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Subtractive versus Additive/Subtractive
LN W, peachinad crpex [l o, (recwing stonarcs)

www.aitem.org
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/michele.dassisti@poliba.it/
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First «<SOSTENERE»-net common service
www.aitem.org
. *
....".-. ..-"““
Prof. Ing. Michele Dassisti (+393296506022)
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First «<SOSTENERE»-net common service
www.altem.org

a3 LCALCI of manufacturing processes Cutting tool "
@ sustainabilty perspective
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\ l- . J FIRST-LEVEL LCA-based analysis
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/michele.dassisti@poliba.it/
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www.aitem.org

e ITIACNR Cluster Fabbrica Intelligente

* Shanghai Jiao Tong University — Shanghai (Supervision of PhD thesis (Frigerio Nicla), Energy
Saving Control Policies in Automated Transfer Lines, thesis under development (fourth year),
Politecnico di Milano, Department of Mechanical Engineering.”

* CTl, Center for Information Technology Renato Archer (CTI) di Campinas (BR), parte del
Brazilian Ministry of Science, Technology and Innovation e ITIA-CNR hanno posto le basi per un

accordo di cooperazione internazionale sul tema del riciclo di materiali ad alto valore da rifiuti
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Research Lines (RL)

RL1: Solutions for personalized production

RL2: Models and tools for sustainable production

RL3: Valorization of workers in the factory
RL4: Systems for high efficiency in production
RL5: Innovative production systems

RLé: Adaptable and reconfigurable systems

RL7: Strategies and management for the next
generation production systems
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