PROCEDURE DETAILS
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VS  each step

Incremental Milling;
o Steps of 200 nm

o The pillar size d is
equal to the coating
thickness

The maximum milling
depth is equal to the
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SECOND METHOD, USING NANOINDENTATION:

A difference in the shape of the load-depth curve is
therefore directly correlated to the presence of a biaxial
residual stress state, due to changes in the actual contact
area during indentation.
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SECOND METHOD, USING NANOINDENTATION:
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Load On Sample vs Displacement Into Surface
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RESULTS — STRESS CALCULATIONS
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« Evaluation the contact stress field in
the moment of unloading for both
stressed surface and stress relieved
pillar.

 In this way, a residual stress stat of
— 5,653 Gpa was evaluated by
comparison of the two set of
load-depth data.

c) Modelled: Halfspace coating + RS
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CONCLUSIONS

Research activities at LIME are focused on the
development and application of high resolution,
multi-technique, multi-scale procedures for the
mechanical/micro-structural characterisation of
surfaces.

In case of non homogeneous materials and
coatings, the use of nano-indentation techniques,
even at very low indentation depths, can be useful
for a quick detection of important micro-structural
aspects

By the combination of micro- and nano-hardness
testing and SEM-TEM-FIB-AFM microscopy
techniques, a comprehensive characterisation of
nanostructured coatings and complex structures
can be achieved.
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Possible contribution to Condensed Matter
Nuclear Science, some ideas:

Residual stress Measurements on Pd foils or
tubes:

Young’s Modulus (E): 118-124 Gpa

Poisson ratio (nu): 0.385-0.395

Yield Stress (YS): 50-200 MPa (Pd bulk)

100 MPa residual stresses (0,5 YS), would led to
0,05% relative relaxation
(epsi = sigma*(1-nu)/E)
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Possible contribution to Condensed Matter
Nuclear Science, some ideas:

Surface and local mechanical properties (even
inter-grain):

density gradients

real and apparent elastic modulus

Embrittlement phenomena
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Possible contribution to Condensed Matter
Nuclear Science, some ideas:

Site specific investigation on surface and
subsurface:

micro/nano-structural changes (micro-cavities
formation concerns)

Elemental analyses via FIB TEM of the very surface
and interfaces at grain boundaries (gradients)

Electrodes decoration or patterning for a systematic
study of roughness influence to micro-structural
changes during the experiment

High aspect ratio patterning (i.e. pillar forest) to
investigate surface vs. volume and fluido-dynamic
effects during the experiment

More to your imagination...!
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THANK YOU FOR YOUR
KIND ATTENTION

e.bemporad@stm.uniromaa3.it

‘ HV ourr HFW mag O dat tilt b um
S00kV|069nA 21.3 um 12000% |41 mm |ETD 52 ° |Universita' Roma Tre - L

E o = o ol .

ybiy o) yoeoidde pajeibajuy :peisodwag '3

uonesiiajoeleyd ade)ins uoianjoss.ld






