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Figure S1: Time evolution of a representative EBSD tomographic section at constant
normal pressure of 0.4 GPa. From left to right column: CuNi25 @ 300 K, CuNi25 @
600 K, Cu @ 300 K, Cu @ 600 K. This figure is the “director’s cut” of Fig. 2 in the

manuscript, with additional time steps.
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Figure S2: Time-resolved dislocation analysis at 0.4 GPa. Section thickness is 5 nm.
From left to right column: CuNi25 @ 300 K, CuNi25 @ 600 K, Cu @ 300 K, Cu @
600 K. Coloring by dislocation type (green: Shockley, blue: perfect, magenta: stair rod,
yellow: Hirth, cyan: Frank, red: other). This figure is the “director’s cut” of Fig. 5 in the
manuscript, with additional time steps.
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Figure S3: Grain boundary and defect maps for Cu when sliding at 600 K.
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Figure S4: Grain boundary and defect maps for CuNi5 when sliding at 600 K.
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Grain boundary and defect maps for CuNi25 when sliding at 600 K.

Figure S5:
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Figure S6: Grain boundary and defect maps for CuNi60 when sliding at 600 K.
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Figure S7: Grain boundary and defect maps for Ni when sliding at 600 K.

S-8



(GPa)

o
XX

(GPa)

o
XX

(GPa)

o
XX

t (ns)

1.5

t (ns)

Figure S8: Stress distribution maps for Cu when sliding at 600 K. Compressive stresses
have a positive sign here.
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Figure S9: Stress distribution maps for CulNi5 when sliding at 600 K. Compressive

stresses have a positive sign here.
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Figure S10: Stress distribution maps for CuNi25 when sliding at 600 K. Compressive
stresses have a positive sign here.
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Figure S11: Stress distribution maps for CuNi60 when sliding at 600 K. Compressive
stresses have a positive sign here. Note that the color bar is scaled to 2 GPa here.
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Figure S12: Stress distribution maps for Ni when sliding at 600 K. Compressive stresses
have a positive sign here. Note that the color bar is scaled to 2.5 GPa here.
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Figure S13: Grain boundary and defect fraction over time for Cu, CulNib, CulNi25,
CuNi60, and Ni when sliding at 600 K.
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Figure S14: Twin boundary and stacking fault fraction over time for Cu, CulNi5, CuNi25,
CuNi60, and Ni when sliding at 600 K.
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Figure S15: Shear layer thickness over time for Cu, CuNi5, CuNi25, CuNi60, and Ni

when sliding at 600 K.
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Figure S16: Refined layer thickness over time for Cu, CulNi5, CuNi25, CuNi60, and Ni
when sliding at 600 K.
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Figure S17: AGB over o,, with linear fits. There is obviously a normal pressure after
which AGB saturates at 600 K. Those data points were excluded from the fit in order to
extrapolate to the AGB= 0 axis.
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Figure S18: ATB over o,, with linear fits. There is obviously a normal pressure after
which ATB saturates in our system. Those data points were excluded from the fit in
order to extrapolate to the ATB= 0 axis.
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Figure S19: 7B over Ni content at 600 K, extracted from the zero-intercepts of the

crit

ATB over o, plot, divided by v/3.
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Figure S20: dgpeqr over o, at 600 K, logarithmic scale. Fits only include data in the
exponential regime that are not saturated to ~ 30 nm. Some of the excluded data points
are visible in this plot.
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Figure S21:  s;pqns OVer o,,, with exponential fit. Same 1800 nm prefactor as for 300 K.
Fit curves for Cu and CuNib are so similar that they cannot be distinguished in this plot.
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