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1 Additional figures
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Fig. S1 a Contact area for elastoplastic calculations with the saturation hardness model. The peri-
odic and self-affine surface topographies were synthetically generated with side length Lx = 333µm,
Hurst exponent H = 0.8, long wavelength cutoff λl = Lx/2, and a resolution of 256×256. Two differ-
ent topographies with Rq = [300, 600]nm have been generated and tested for two different hardness
values, pY = [2, 4]GPa, to show that hardness dominates the contact area. Panel b shows the corre-
sponding contact areas (dark patches) at approximately 42% contact.
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Fig. S2 Contact area sensitivity for different surface roughness resolutions for elastic (dashed lines)
and plastic (solid lines) conditions. The calculation is for a synthetically generated, periodic, self-
affine rough surface with side length sx = 333µm, root-mean-square roughness Rq = 300 nm, and
Hurst exponent H = 0.8. The wavelength distribution is cut-off at λl = sx/2, and N denotes the
number of discretization points per dimension.
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Fig. S3 Temperature dependence of hardness for three martensitic steel grades similar to AISI4140
from Ref. [71]. When normalized by the room temperature hardness, the data collapses onto a single
master curve with A ≈ 57 and B ≈ 4500K. The inset shows the individual data and corresponding
fits.
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