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Research & Services

@ Industrial services under ISO 17020 and testing under ISO 17025

# 3 main research laboratories: Corrosion & Surface Technologies,
*# Foundry (Production technologies) and Metallurgical

@ Additive Manufacturing and TechMed R&D Centers



Medium/long-term activities Short-term activities

creating an eco-system



Innovations in surface
technologies

e Advanced coatings.

* Chemical and electrochemical finishing
technologies.

* Unique testing equipment.

» Special surface solutions for the medical
device sector.
Solutions for additive manufacturing.
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Case study
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KCTCR ) Case study

Laser hardening of tool steels using HPDL
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@) AIRBUS Case study

SH- Pre-adhesion laser treatment for improved bonding
RAEAEL = of composite materials
System:

Pulsed mode Nd:YAG laser Quanta — Ray PRO-290-10 Spectra-Physics.

Method:
Surface treatment to achieve strong and durable bonds, based on

Cleaning

Chemical activation

Morphological changes (texturizing/roughening)

Surface Ablation

Environmental Friendly

Laser head
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Lens
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Hot Water Solutions

Different examples of short-term projects
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Rapid Electrochemical Assessment of Paint (REAP)



mag i det | HV [ spot| WD
B!

5000 x| BSED [2000kV' 4.0 [11.4 mm PCT S-SEAL CROSS (in epoxy)

39.88

Carbon Tape

mag | det HV spot

| WD
200 x| BSED |20.00 kV| 4.0 | 9.

8 mm

Ceramic coatings on
metals (MAO)

Research & Development - Coatings
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HV WD |spot| det | pressure mag HV WD |spot| det pressure |
5 000 x|20.00 kV|20.5 mm| 4.0 |[ETD|1.17e-4 Torr

5 000 x|20.00 kV|10.0 mm| 4.0 | BSED |1.17e-4 Torr |

20 pm
#16 CROSS

Zn-polymer coatings as potential for Ni-P with diamonds
Cd replacement

ud

det mag HV spot| WD | — A V11]
BSED |6 000 x|20.00 kV| 4.0 |9.8 mm |

Electrophoretic deposition of ceramic coatings



Research & Development — Advanced polishing techniques

Electro-chemical
polishing (EP)
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® MEP - MagnetoElectropolishing W MEPP - MagnetoElectropolishing + Passivation

M EP - Electropolishing M EPP - Electropolishing + Passivation

Magnetic-assisted EP
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Research & Development — Advanced polishing techniques
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Research & Development — Advanced finishing techniques
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Research & Development — Advanced surface modification

POTENTIAL

Potentiostatic nano etching of St.St. 316L (for improved osseointegration of medical implants)
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Impedance Spectroscopy
(E1S) of biodegradable

Method for Pitting or Crevice
Corrosion of Metallic
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The external side of the pipe , X500,SE Te Sti ng & Ch a ra Cte rizatio n

270
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Welding evaluation: chemical
resistance of AI5052 tubes in
sulfamic acid solution

General corrosion

- AIGOEL 55304

" Nv

Radiator Vessel with coolant and

3 cou ons\ assemblies . . . > . , - T 'A.. ".
Galvanic corrosion - - ‘-“ -
Laboratory-scale
simulation of laser Cu/NifAu Cu e 55316

cooling system
(corrosion resistance)

Brass  galvanic coupling )

D Tetraflucroethylene spacer

Performance of inhibitors and coolant
requirements according to ASTM 2570
“simulated service corrosion test”
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Stainless-steel “quick re-activation test” as substitution for salt spray test (SST)




Testing & Characterization
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Critical pitting temperature (CPT) with smart heat liquid circulator
(linear or exponential temperature profile with external control)
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Other services (just some examples)
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Amplitude parameters - Roughness profile

Ra 0.709 um Gaussian filter, 0.8 mm
Rq 0.993 pum Gaussian filter, 0.8 mm

Rz 5,53 pm Gaussian filter, 0.8 mm




Case study: failure analysis

\A‘

g det V spot| WD L ——————
3 000 x| BSED |20.00 kV




Case study: failure analysis

Anodic micro-site

Element Atormc®o

ALK 75,87
Fe K 742
CuK 15.57
Zn K 1.14

Taotals 1

mag det HV WD | spot
3 000 x| BSED |20.00 kV| 8.8 mm | 4.0

Electron Image 1

CHEMICAL COMPOSITION LIMITS (WT %)

Si.......0L12 In..........57-67
Fe.. ... 015 ... .. 0.08-0.115
) Cu.. ... 2026 Ti.... .. 0.08
Mn 010 Dihers. each .. . 0.5
Mg 19-2 6 Dthers, total . . 0.15
> Cr.......0.04 Balance - . . ... Aluminum

Mole: Valua maximuem if ranga not shown.

Alcoa 7050 Data Sheet

mag det HV WD |spot 50 ym
2000 x| BSED |20.00 kV|8.8 mm | 4.0 Ofek




On-site services




Different Topics
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Different Topics . HHH
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TLS .sregrlnllk Detwinned Austenite
o reraipulver Martensite

Werkszeugnis 3.1 nach EN 10204 : _
Test report 3.1 ac<. to EN 10204 .
Besteller: Technion Besteli-Nr. : 5200015086
Purchaser Research and Development Order No. ) 4

::‘A“:\nb“ o Autrrags-Ne.: 90001359 Unload'ng COOllng

Order No.
ssung: -asum Werkstoft:  NiTi4
sl iy se00000
/ /

so00000
ceccece
s000 000
rmoto
eo0eo0o0 00

Detwinngd Twinned
Martensite Martensite
sSaes
group a.SAEGm?upmnE nitinol + 3 Steel « Elastic Limit for Steel = 0.3%
E « Elastic limit for Nitinol = 8%
Plastic
Deformation/

NiTi4 Powder 15-45 pym
Raw material supplied to TLS by Memry
Bulk complies with ASTM F2063:
Standard Specification for Wrought
Nickel-Titanium Shape Memory Alloys
for Medical Devices and Surgical Implants

Nitinol
Super Elastic

Linear

Elastic/
=

« NiTINOL contains greater wt%
Ni, but strong Ni-Ti bonds make
Nitinol more chemically stable
than steel.

Development of 3D printed nitinol (SMA/super-elastic)



Different Topics

Al

- — TAELE 1 Chemical Composition Requirements
Elernent|[Weight®h|| Atormic%o I] P— % (massimass)
[ L 1 10 Nickel 54510 57.0
Carbon, maximum 0.050
T1 K 44 24 49 30 Cobalt, maximum 0.060
. Copper, maximum 0.010
MK 55776 50070 Chromium, maximum 0.010
I T ] Hydrogen, maximum 0.005
Iron, maximum 0.050
Totals || 100.00 Niobium, maximum 0.025
Mitrogen plus Oxygen, maximum 0.050
" Titanium* Balance
EDS Of p Il nted p aI‘tS A approximately equal to the difference between 100 % and the sum percentage

of the other specified elements. The percentage titanium content by difference is
not required to be reporied.

ASTM F2063

Development of 3D printed nitinol (SMA/super-elastic)



Austenite FCC - Cubic fm-3m (JCPDS)

Different Topics

. 370 c D 150mm
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Development of biodegradable metallic implants



Different Topics

=
WD HV mag = | tilt | curr = 1/6/2014 HFW
5.0 mm|10.00 kV 25 000 x 52 °'2.1 nA 9:20:33 AM 5.12 ym

HV mag WD det spot‘ pressure
20.00 kV|200 x| 10.6 mm|ETD | 4.0 | 1.17e-4 Torr
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Some of our on-going projects:

Project

Partners

Jet PEP —localized plasma electro-polishing

Nitinol 3D
St. St. 3D

Surface technologies for Ti-64

Aluminum 3D
New concept for landing gear
Development of magnetic materials
Development of diamond based composite coatings
Replacement of CRM

Certification of adhesion bonding technologies

TU Chemnitz, Leukhardt, BTE
Kanfit 3D
Ham-Let
Limat, Afeka
Prof. Osovski, Elbit
Elbit
IAl
Glik
COST action “CRM-Extreme”

COST action “Certbond”
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The team
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Daniel Safranchik Alla Pismenny Mila Levin Research assistants:
Research engineer Research engineer Ohad Zand
Idan Lerner
Yair Reichman

Head of the lab

Gennady Kozyukin Victor Lumelsky Dr. Sergey Elfimchev
Deputy head of the lab Research engineer Research engineer
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“The best way to predict the

future is to create it”
Peter Drucker — (o

Daniel Safranchik

Head of Corrosion & Surface Technologies Laboratory
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