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Orthopedic and dental implant applications;im @

Oneof the mostappropriatebiomaterialsfor load-bearingimplants:
- Goodmechanicalproperties
- Highcorrosionresistance
- Goodbiocompatibility(Bioinert)

Biological response is regulated by the material / tissue interface
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GRIT BLASTING (GB)

Beneficial effects

- Increases surface roughness

- Increasesompressive residual stress

- Increases fatigue resistance
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Orthopedic and dental implant applications
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SURFACE MODIFICATIONS BASED ON SEVERE PLASTIC DEFOR

GRIT BLASTING (GB)

Beneficial effects
- Increases surface roughness
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LASER PEENING WITHOUT COATING

Alternative to achieveompressive residual strest adepth of 1 mm avoiding
stress concentrators

- Delayingthe nucleationandpropagationof cracks

- Improvingthe fatigue resistance.

Q-switchedNd-YAGLaserirradiation:
AE=2,8J/ pulse

A =9ns

Apulse=1,5mm

AEOD=5000cnT2
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Evaluating LP induced effects @@
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Evaluating LP induced effects @@

LSJ Topography and ScanningelectronMicroscopy(SEM)
R surface roughness
F X-RayDiffraction (XRD)
é \ Mechanicalprofilometry
E
compresstve residual stress
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A Transmission Electron Microscopy (TEM)
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Evaluating LP induced effects &z@ j
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Thermoelectric powemeasurementd TEP) im @

SEEBECK PRINCIHhErmoelectric property that causes the conversion of a

temperature differenceinto electricity.

Hot tip method Magneticmethod
Mainly sensitiveto: Mainly sensitiveto:
Solutecontent and Residual stress

lattice defects

Insensitive to the sample geometry and the surface roughness
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Thermoelectric powemeasurementd TEP) @ @

Hot tip method AWhena closedloop is madeof two metals

with a temperature difference at the joints

between them, a potential difference 6 k +

Reference metal , iIsinduced (Seebecleffect).
e ke e Hot tip
Cold contact 3
Material " AThe thermoelectric power ¢ k {of) the

sample(S,,) relative to the referencemetal

AV
(Siip) Isgivenby the relation:

Measuringtime 1 s

Accuracy+ 0.5%

RS:Sv,cSip:RV/RT nV/IK)
Resolutionl nVIK
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Thermoelectric powemeasurementd TEP) @ @

Hot tip method Magneticmethod

Fluxgate gradiometer ifi-off =2 mmn)
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Thermoelectric powemeasurementyTEP) im @

Combination of LP with two standard heat treatments

1- Partial residual stresselief (595°C / 1h)
2- Total residual stresselief (710°C / 2h)

|

Fivedifferent conditions
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S4800CENIM 10.0kV 8.0mm x20.0k SE(U) 2.00um
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