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Metrology for length-scale engineering of materials
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To measure and understand
plasticity size effects

It is essential that EU companies
are provided with length-scale
enabled design and modelling
capabilities in order that they can
maintain their competitiveness.

To meet the measurement
challenges that size effects pose

To realise the material and
component performance

benefits that length-scale

engineering offers

For more sustainable components
with longer life and lower energy
use in manufacture and in service

Size-enabled measurement

Indentation and uniaxial methods and analysis

compression testing
methodologies are included
and contributions to ISO

and EN standards will be made

Industrial innovation and
competitiveness needs new
indentation-based measurement
methods
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WP2 AFM & MEMS-scale instrument
and test method improvement

Mask implantation Reactive ion plasma etch
by directed ion beam
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‘ Diamond coating

WP3 Data generation: size effects
vs. length-scale and temperature
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1 Develop diamondtbased probes 2.Develop MENS-based I system ondsample {2 o 4 Thermal stabilty
: generation (nm to pm) preparation of size-enabled
2. Materials e material strength
characterization

i) 200 x 1850 nm?, A, =0.37 pm?
i) 700 nm Diameter, A, = 0.38 pm?
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Jennett et al Appl. Phys. Lett. 95 123102 (2009)

algorithms, software and desl

Validated models, algorithms and software

WP4 Data analysis to separate test vs. material size effects and develop new
Measurements methods that exploit test size-effects

1. Separation of residual stress effect from size effects 2. Separation of intrinsic and extrinsic size effects
3. Indentation property mapping (length-scale enabled)
4. Feasibility to use size effects in new beyond-state-of-the-art measurement methods for intrinsic properties/sizes
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1. 150 standards for mechanical property mapping ( /q

2. Knowledge transfer, Training, Exploitation / ) / /
3. Industrial case studies & new products —— < /
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Case study 6: Structural-health
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Case study 2: Novel structure NN Stu d 1es Case study 5: Better material
for photovoltaics and electronics ~ design of a selected

ackagin
pactaging Case study 3: Case study 4: Soldered optics steel system

Manufacture of better for energy
cutting tools saving, fuel ignition

WP6 Management & Coordination
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