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am Analysis (IBA) techni

he characterization of near surface layers of biomaterials
to investigate their corrosion resistance and biocompatibility

the characterization and the investigation of the oxidatio
corrosion resistance of materials used for industrial applications.

materials

Ti-alloys (se.g. Ti-6Al-4V) and Co-based alloys (CoCrMo) u
orthopaedic, dental and cardiac implants

stainless steels implanted with Al, Zrr Mg, Y for i
applications

-alloys in environment and in cultural heritage
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A common biomaterial

Ti-6Al-4V

_

Disadvantages
friction, hardness,
wear

Surface modification of
the material

/

lon implantation,
plasma nitridation
or oxidation

Coatings
SiC (ion beam sputtering)

+ lon Beam Mixing,
CVD, PVD




Treatment Thickness| Ti (%)
(km)
TiNiO* TiN 300 0.35 48
TiNiO-N |Nitridation| 600-300 0.40 47
+
TiN coating
TiNi20 TiN-Ni 300 0.43 36
coating
TiNi20-N|Nitridation| 600-300 0.44 36
+
TiN coating

Ni-content, N corresponds to the nitri




Treatment Thickness
(Hm)
CoCrMo | reference - -
CoCrMo+N| Nitridation | 395 4.6
CoCrMo+0| oxidation 400 0.3
CoCrMo+ |Nitridation+| 395 and 6.0

N+O

oxidation

400




The samples were also investigated prior and after the corrosion tests
by d-RBS and NRA (E, = 1.35 MeV).
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The NRA data also proved that the CoCrMo+N+0O showed the lowest
deterioration and the best corrosion resistance.



TiN-Ni nano-coating on TAV
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-implanted steel (40keV) and non i
0 °C, b) Y-implanted steel (55 and 80 ke\
oxidised at 900 °C
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Investigation of Cu-Patinas (natural and synthetic)

#JP13—_ #rs

/»”’////’/’

#JP24

#JP4
5
\#JP3

X
#JP8

#Josef ll/11

T

257X 20KV WD:32Mn $:00000 P:00010
288UN
ANSATZ 78/< 2 T ey
3 r g f

s o 3
¥ \if‘ >
s

N

20UM
ANSATZ 78,<12/15)>
> s



mixed patina consisting
(CuSO,.2Cu(OH),) + broc
3Cu(OH),) + chalcanthite
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Radiochemical techniques

Our aim:

- measurement of the natural
radioactivity using y-ray
sectroscopy

- determination of alpha-
emmiters (radionuclides: U-238,
U-235, U-234, Ra-226, Ra-224)
using o-ray sectroscopy

The materials

-Environmental samples (waters,
soils, sediments, air filters etc.)










