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• Vacuum, High Vacuum and  UltraHigh Vacuum
• Thin Films: PVD and CVD   
• Automation and CAD 3D 
• Hard Coatings, Functional and  Decorative Materials
• Substrate Chemical and Electrochemical Polishing
• Surface Analysis Techniques

Fourth edition PROGRAMME:



Needs of Small
National Industry

RF Superconductivity
KNOW-HOW

University of Padua
men power

INFN Superconductivity Lab
Infrastructure



Master on 
“Surface Treatments for Industrial Applications”

1st Edition: 4 Students
2002-2003 2 Sponsor Industries

50 Teachers from: Universities, Research Centers, Industries
300 hours of Lectures, 600 hours of Laboratory work

University of Padua ISTITUTO NAZIONALE DI FISICA NUCLEARE
Legnaro National Laboratories

2nd Edition: 5 Students
2003-2004 7 Sponsor Industries

50 Teachers from: Universities, Research Centers, Industries
300 hours of Lectures, 600 hours of Laboratory work 

3rd Edition: 6 Students
2004-2005 7 Sponsor Industries

72 Teachers from: Universities, Research Centers, Industries
400 hours of Lectures, 1000 hours of Laboratory work

4th Edition: 
2005-2006 in progress



• The Training on the Surface Treatments developed for RF SC 

• Technology Transfer of the know how to Italian small industries

We teach to:

• Design and build PVD Vacuum machines

• Apply surface treatments to:

• Dental Implants

• Cardiac Valves in Titanium, 

• Titanium Components for ultra-light bicycles

• New materials for the Spectacle industry

The aim is:



ONE Example:



Gold Sputtering



3-fold source Magnetron Sputtering Cluster





Arc Deposition Chamber



From CAD Drawings….



To the finished product



From CAD Drawings…..



… to the final piece



Name: Carlo Roncolato
Degree: Material Science
Area of work: Fabrication of RF Structures for Accelerators
Thesis Title: Caracterization of SC Devices in RF
Objective: To find a link between RF performances at low

temperature and the Surface Treatments applied
on the Resonator



Name: Dino Zambotto 
Degree: Material Science
Host Firm:   TAV SPA       (BG)
Working Area:  High Vacuum Technologies
Thesis Title: Planning and building a furnace prototype in 

UHV
Objective: Starting from the dimensions of the bare device, 

to go on by drawing the UHV systems, the warm
chamber, the getters, the heaters and all
needed devices. After making and testing the 
furnace, the candidate will deal with the 
possibility of industrializing the prototype.



Name: Federico Della Ricca
Degree: Material Science
Host Firm:               TFM Group
Working Area: Precision Mechanics
Thesis Title: Hard Material Depositions on dies
Obiettivo:  Treatment of the die inner surface and  

Magnetron Sputtering Deposition



Name: Vanessa Rampazzo
Degree: Material Science
Sponsor Firm: Zanon SPA 
Working Area:  Surface Treatments of RF Structures for 

Accelerators
Thesis Title:  Surface Treatments of substrates for Thin Film 

Depositions on large areas.
Objective: Starting from mechanical finishing treatments, 

chemical and electrochemical treatments of 
substrates with large and complex shape to go 
on by studing the PVD process of thin films



We do not compete with industries
subtracting their job!

We cooperate together with
Sponsor Industries, we renew the 
product, we pass the drawings to

the sponsors and than together we
face further R&D!!!



From Particle Accelerators to everyday technology









Cast Iron Chemical Deburring
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SOGGETTO  PROPONENTE 

Università degli studi di Padova 
 

TITOLO PROGETTO 
Trattamento di superficie del Titanio e sue leghe per la finitura di particolari 

meccanici per applicazioni industriali sia nel settore di implanti dentali e 
protesi che nel settore automotivo 

 
 

Responsabile del progetto prof. Vincenzo PALMIERI 
 



SURFACE TREATMENTS for finishing Ti-Al-V cardiac valves

Bare surface



APPLICABILITÀ DEL TRATTAMENTO CHIMICO ALLA FINITURA
DI PARTICOLARI IN LEGA Ti-Al PER APPLICAZIONI BIOMEDICALI

Industrial finishing by lapping under microscope



LNL Electrochemical finishing







Chemical Treatments for Spectacles

German Silver and Monel



Magnesium EP
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SOGGETTO  PROPONENTE 
Università degli studi di Padova 

 

TITOLO PROGETTO 
Applicazione delle Tecniche di Deposizione Fisico Vapore (PVD)  

alla produzione di manufatti e gioielli d’interesse per il Distretto Orafo  
 
 

Responsabile del progetto prof. Vincenzo PALMIERI 
 



About GOLD PVD





18Kt Gold Deburring and electrochemical
polishing without cyanides



18Kt Gold Deburring and electrochemical
polishing without cyanides







For further information: 
Diector Phone Number: 049/8068.321 – Secretary Phone Number: 049/8068.665   Fax: 049/8068.817   
E-mail:    Palmieri@lnl.infn.it

Enrolment Deadline: 
Novembre 3, 2005
Training site:
INFN - Laboratori Nazionali di 
Legnaro e Università di Padova

http://www.lnl.infn.it/~master/


