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‐ Review – methods, advantages and disadvantages, structures, developments, etc.
‐ Preliminary experimental plan,
‐ Preliminary experiments – cutting, grinding, polishing of Alumina,

– metalization ‐moly‐manganese method in vacuum,
– brazing with Stainless steel using silver solder,



1. Conclusion of experiments in vacuum – advanteges, disadvantages  and developing,
2. Repeat moly‐manganese method in Hydrogen furnaces,
3. Time schedule for design, calculation, review, experiments, etc.,
4. Review and experiments for Alumina,

‐ surface analisis (roughness, hardness, etc.),
‐metalizzation processes (Hydrogen furnaces, etc.),
‐ Galvanic layers‐ Ni,
‐ active brazing (Ti, Zr, etc.),
‐ silver solders brazing, 
‐mechanical calculations, simulations,
‐microscopy references analysis, 
‐mechanical testing,
‐ thermal testing,
‐ vacuum tight testing,
‐ etc.

Developing new methods for bonding ceramic to metals  ‐ with magnetic materials
for Vacuum Tight Parameters                                     ‐ without magnetic materials 



Different methods for metallization and brazing of ceramics
Magnetron Deposition

Ti, Zr, V
Mo, Ti
Mo, Ti, Hf



‐ Cross‐section of Al2O3‐Mo/Au/Ti interface for 
samples joined at 1100°C for 2 �m of Mo‐
coating for 5 minutes



‐ Review of methods,
‐ Design – calculation – simulation,
‐ Experiment,
‐ Testing

Mechanical stress calculation of metal  ‐ ceramic junctions 



Kovar

AgCuTi

Alumina

Active Direct Bonding Technology

Phase Diagram Cu – Ti ‐ Ag



NEW  METAL/CERAMIC 
CATHODS



RF Windows



Vacuum Laboratory



Vacuum Laboratory

1. Testing UHV systems, electrical systems(PLC , DAQ systems), pneumatic systems, 
shutters, vacuum gauges, welding, brazing junctions, new getters, NEG coating, NEG
getters, absorption systems, etc.

2. Training – student, personal qualification.

3. Experiments ‐ Developing new welding, brazing technology, New cathods, 
high and low temperature testing, spectrial analizer testing, new materials developing,
RF Gun UHV testing, new mover systems for UHV, new absorption systems, new vacuum
chambers, etc.



Developing steps of vacuum systems



Very Fast Shutters





UHV System for AREAL – Advances Research Electron Accelerator Laboratory

Titanium Foil



UHV Systems Testing



UHV Systems Design

vacuum ‐ cryogenic chamber



Ti – windows mechanical simulation (50 µm)

Metallic grid



Stress



Displacement



Static Strain





Titanium Windows at VACOM



UHV system for AREAL Alignment

7056 Glass Viewport
Kovar sleeve

Glass to metal brazing
technology developing

Design new UHV system



Vacuum Simulation



First MolFlow Simulation



Experience at KEK





Diffusion Welding Laboratory

Niobium Welding Technology



CNC Turning Lathe Machine
with Vacuum Chamber

Cs2 Te photocathods, etc.



Diffusion brazing methods of difficult geometry dissimilar details. 
Patent number – AM201453
Vardan Shavarsh Avagyan, Vahagn Vanik Vardanyan
Intellectual Property Agency of the Republic of Armenia

New Diffusion Brazing method



Software



UHV Test Stend







First Thermoregulation system for RF Klystron





Klystron Thermoregulation System
RF Gun Thermoregulation System



UHV Test Stend

Diffusion welding machine (induction)

Diffusion brazing machine



Ceramic cutting machine
Cutting machines TIG Welding

Diffusion pump powder mix machine



Water Deionizer and Distiller Water storage tanks

Ultrasonic Cleaning Unit 



Water Pumps



Responsibilities

‐ Design,‐ calculations, simulations, drawings, etc. 
‐ Fabrication – Welding laboratory, Cleaning room, Workshop, etc.
‐ Installation,
‐ Commissioning,
‐ Maintenance,
‐ Modernization,
‐ Etc.

Vacuum Technology Group



Thank You!


