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Surface topography and roughness
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Greenwood, Williamson, Proc. Roy. Soc. Lond. A 295, 300 (1966)
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Self-affine systein

C(q) = (2±0 f d2 x (h(x), h(x + (5x))e—i'q

C(q) N q-2(1±H) where H ranges from 0 - 1

(d) GEOLOGICAL FAULTS
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A common origin in plastic deformation? Quantify?
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Plasticity and self-affine scaling

Experiments of polycrystalline Cu and single—crystal KCI
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Experiments of metallic glasses
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NO ATOMISTICS OF ROUGHNESS & SELF AFF.

NO EXPERIMENTS OF ROUGHNESS & SELF AFF.
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Bi-axial compression of amorphous CuZr and Au(111)
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The radially averaged PSD for amorphous CuZr and Au(111)
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- e convergence and surface-grid convergence
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C(q) q_2(1+H): H as a function of strain
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PSD of plane of atoms within the bulk
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Bulk zz-dis. . - is - orrelation function and power-law scaling

3D displacements correlations

G„(fr-') = (u,(0)u,(f)j

Fourier transform: G„(4)

2D in-plane correlations

C (q) a c G„(q)

h(x) = x, z = 0)

x,

Elastic limit

G„(q) q-2

structural disorder
DiDonna, Lubensky, PRE 72, 066619 (2005)

thermal disorder
Campana, Muser, PRB 74, 075420 (2006)
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Bulk zz-displacement correlation function and power-law scaling
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Bulk elastic zz-displacement correlation power-law scaling G, q-2
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Affect of surface steps
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o Understand the role of geometric factors (steps, kinks, etc.) on H and
any bounds

o Implementation into continuum models with well defined yield
criterion and constitutive law

o Wider array of amorphous solids and glasses. Currently looking at
High Entropy Alloys —between crystal and amorphous

Roughness and Plastic Deformation Adam R. HinIWZIESIEEMEMEMMI



Overview Biaxial 2D-PSD Radial-Ave H Bulk
00 00 00

Correl Steps future Acknow
000

Acknowledgements

o DFG Emmy-Noether (grant PA 2023/2)

o Mich Supercomputing Centers (JURECA and JUQEEN)

o Sandia National Laboratories is a multimission laboratory managed

and operated by National Technology and Engineering Solutions of

Sandia, LLC., a wholly owned subsidiary of Honeywell International,
Inc., for the U.S. Department of Energys National Nuclear Security
Administration under contract DE-NA0003525.

b.nLICH AO'
Emmy
Noether-
Programm

FORSCHUNGSZENTRUM Karlsruher Institut 'kir Technologie

Roughness and Plastic Deformation


