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Global trends — Society

e Ubiquitous connectivity

Global smartphone shipments forecast from 2010 to 2018 (in million units)
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Global trends — Society

e Ubiquitous connectivity

Brazil's economic quagmire

The
Economist

Germany lurches towards leadership
America’s oversold manufacturing boom

The theology of jihad

Mosquito sex and malaria

Planet of the phones
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Global trends — Ageing population

e Hearing ability, communication, well-being
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Global trends — Miniaturization @

e High precision micro manufacturing
e Mass fabrication

e Quality assurance

e Skills & expertise
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Process Fingerprint for Zero-defect
Net-shape MICROMANufacturing

Starting date:

01/10/2015

Duration:

48 months
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Project objectives @

e Micro manufacturing processes development
e Process/product finger print establishment and validation
e Process/product monitoring and quality assurance

Research methodology

Multi-disciplinary research approach
Research based training of 13 Early Stage Researchers
70%-20%-10% approach

Industrial
needs

m Core Micro Manuf. Technology 70%

= Complementary Micro Manuf. 20%
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Research methodology

Core Micro Complementary 7 ] :
ESR Manufacturing Micro Manuf. Key-enabh.n g Ma“.l LY Key-industrial
. Technologies Supervisor Research N
No. Technology Technology(ies) Partner Partner(s) application
20% 10%
L. u-Injection Moulding | p-Milling, p-EDM Process monitoring DTU ORTOFON Non-invasive brain
Micro metrology surgery
p-Mechanical p-Forming, Process monitoring Machine tool, p-die
2 Polishining u-EDM Micro metrology DTU STRECON industry
- Process monitoring Machine tool, p-
3. n-EDM u-Milling Micro metrology KUL SARIX tool industry
o Process monitoring Machine tool, p-
4. n-ECM milling nw-EDM Micro metrology KUL SARIX tool industry
. Process monitoring ECM p-tool industry,
> n-ECM milling u-Jet ECM Micro metrology Tuc TECHNOLOGIES surgical instr.
o . Process monitoring BTE, ECM Machine tool,
6. n-Plasma Polishing u-Forming Micro metrology TuC TECHNOLOGIES surgical instr.
i s pu-Milling, Process monitoring Dental impl.,
7. u-Grinding p-Polishing Micro metrology UBREM SI0S metrology
R . p-Milling, Process monitoring DESMA, Machine tool,
8. n-Injection Moulding u-Polishing Micro metrology UBREM POLYOPTICS surgical instr.
9. u-Forming u-Milling Process monitoring USTRAT PASCOE ENG. LTD  Surgical
Micro metrology instruments
10, w-Extrusion p—Ml.lhn.g, Pros:ess monitoring POLIMI ENKI, MARPOSS Medical tech.,
u-Polishing Micro metrology metrology
Integrated Micro . . Process monitoring Metrology
1 Manuf. Metrology u-Injection Moulding Micro metrology UNOTT ALICONA instrumentation
. Process monitoring Machine tool,
12. n-Forming nw-EDM Micro metrology IPU DTU, STRAT dental implants
L . o Process monitoring RAL MICROSYSTEMS, p-drug delivery,
13. n-Injection Moulding n-Grinding Micro metrology UB ULTRASION machine tool
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Project work plan
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Approach — Fingerprint / Zero-defect / Net-shape @

Process Fingerprint for Zero-defect
Net-shape MICROMANufacturing

e (1) Product Manufacturing Fingerprint
e (2) Process Manufacturing Fingerprint
e (3) Integrated Product and Process Manufacturing Fingerprint

e MICROMAN aims at reducing the off-line metrology effort by at least 40-
50% ensuring at same time zero-defect micro manufacturing processes

12 CIRP GA 2015, G. Tosello, Technical University of Denmark 28/08/2015
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Approach — Fingerprint / Zero-defect / Net-shape

ss Fingerprint for Zer dft

MaChine Nt ha ape MICROMANufacturing

data

Sensor Product
data characteristics
OFF-LINE/IN-LINE
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Product/Process monitoring = Dimensions & Injection @

pressure (based on machine measurements)
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Machine
data

Precision injection molding and monitoring

Machine data and sensor data correlation

Sensor

a\ ) data

[Griffiths, Tosello et al. (2011), Trans. Of ASME, doi:10.1115/1.4003953]
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Machine

Injection and cavity pressure monitoring @
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Correlation between cavity pressure and injection @

Sensor
data

pressure

Machine
data

Main Effects Plot (data means) for Pmax (cavity)

Mean of Pmax (cavity)

Main Effects Plot (data means) for Pmax (injection)
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Integrated in-line metrology and
micro manufacturing

http://www.fp7-cotech.eu/179/

DTU

i
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MICROMAN Micro Manufacturing Workshops Programme @
http://www.microman.mek.dtu.dk/Workshops

e Workshop 1 — Micro Manufacturing PhD Summer School / DTU
e Workshop 2 — Micro/Nano Metrology PhD Summer School / Univ. of Nottingham
e Workshop 3 — Micro Moulding Workshop / University of Bradford (UK)

e Workshop 4 — Micro Tooling and Grinding Workshop / Univ. of Bremen

e Workshop 5 — Micro Electrical Discharge Machining Workshop / KU Leuven

e Workshop 6 — Micro lectrochemical Machining (LECM) / TU Chemnitz

e Workshop 7 — Micro Forming Workshop iversity-of Strathclyde

e Workshop 8 — u-Milling and u-Extrusion orksh%)%/ Politecnico di Milano

i/
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MICROMAN highlights

e Micro manufacturing process fingerprint, zero-defect net-shape p-
manufacturing

e Multi-disciplinary training
e |Industrial validation of p-manufacturing processes

e Industrial applications =2 bio-medical, health-care, machine tool,
pharmaceutical, quality control and metrology sectors

* Integrated PROCESS/PRODUCT monitoring and quality assurance

20 CIRP GA 2015, G. Tosello, Technical University of Denmark 28/08/2015
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Project Coordinator:
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Project Administrator:
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DTU Mechanical Engineering
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MICROMAN

EU H2020 MARIE SKLODOWSKA-CURIE ACTION
European Innovative Training Network
MICROMAN

“Process Fingerprint for Zero-defect

Net-shape MICROMANufacturing”

Opening of 13 Early Stage

Researcher (ESR) positions in the field of
Micro Manufacturing

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

Recrmtlng takes place during January February 2016
ESRs PhD projects start: 01/04/2016
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Thank you for your attention
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