Experimental protocols when things get weird
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Characterizing friction
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Characterizing friction

™ “This lack of uniformity in reporting friction results has led to
considerable confusion. The best way to avoid this confusion
would be to publish the force displacement curves for all the
experiments but the amount of data that would be involved

makes this impractical.”

- J. Byerlee, 1978
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What is steady-state?
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What is steady-state?

0.90

Westerly Granite
WG43 (22 °C)

5 = | —— WG40 (250 )
2
2 080
'-IE . ——
et
c
3 070} ’/-m
E
T, "
o
W

0.60 t+

Jeppson etal., 2023

Shear displacement (mm)

05 mm

0.74

0.70

0.66}

0.62

02 01 0 01 02
Shear displacement (mm)




What is steady-state?

0.90

0.80

0.70

Coefficent of friction

0.60

0.75
Westerly Granite
WG43 (22 °C) .’
m— WGA0 (250 °C)
% 0.65 )
E 06
(&]
055 : )
055 I I I | I | J
Shear displacement (mm) o 05 1 15 2 25 3 35
Displacement (mm)

Jeppson etal., 2023

05 mm .




fr\C’i\O“a\

What is Reating? REUFRERAESRY chanee In

frlctlon
0.66- < v, =3 ums —
1\ s 0.74}
b~ Aus W
N h 1
0.64— 0.70} I
B Ho(
10 s 10 s
0.62(- l 100 s 10? S QuartzI gouge  _ 0.66}
24.0 245 250
Load Point Displacement (mm)
Marone, 1998 0625~ 01 032
Shear displacement (mm)




Whatis Au?

) 4 AI»I?
Au?

7




Whatis Au?

-

q

Au?




Whatis Au?

_
A —
H / \ A2

In
Au=p '%(tiytg"'l)

- ———
f Au? |\,




Rate-and-state inversion

* Can be determined from velocity steps, SHS, or oscillations
* Yield different results

* Standardized fitting procedure or different but documented?



Uncertainty

* Measurements (stress,
displacement, etc)

* Reproducibility
* Corrections
* Fitting parameters




Sample selection
& preparation

e Composition
e Grain size &
shape

e Surface
roughness

* Drying
e Packing
e Run-in
e Fabric
e Etc.

_

-

e Apparatus
e Stiffness
¢ PID settings

e Test type

e Stress state

e Fluids/chemistry

* Pore pressure

e Slip rate

e Time

e Temperature

e Displacement

e Localization

e Etc.

e Definitions
* [nversions
e Corrections
e Uncertainty
e Etc.
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