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What needs to be measured in a complete friction experiment

Friction force F, Friction force F;
generated here megsaredlere

R

Contact area A
Film thickness D

Surface energy Y (unlubricated)
Film wiscosity 1] (lubricated)

Also: Surface structure (roughness, topology), transient,
time-dependent vs steady-state effects, e.g., stick-slip, ...



Surface Forces Apparatus (SFA 2000)
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Shearing attachments to the SFA
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SFA EXPERIEMENTAL SETUP FECO fringes of two curved surfaces close together
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Adhesion-controlled and load-controlled friction forces by SFA
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Adhesion- and load-controlled friction forces by AFM

Friction force, ﬁl (nN)
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Viscous-controlled friction forces .... also, a good way to
/g introduce anisotropic fgiction
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XYZ actuator-sensor for the SFA 2000 (3D SFA)
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3D SFA attachment

Movable stage
in Xy-plane
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Anisotropic lubricant fluid: n-hexadecane between mica

Sliding path of linear n-alkane molecules

Mica configuration
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Shear-induced ordering of n-eicosane
previously shown by Drummond et al.,
PRE 66 (2002) 011705, and others.
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Friction of hexadecane films: details of the on- and off-axis
friction forces and displacements during back and forth sliding
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Friction ‘limit cycles’ of hexadecane films
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Friction of squalane — a highly branched alkane

e Load 3 mN,

® Velocity v, =2 um/s,
® Twist angle 6 =0°,

® Applied force aty = 0°,

= F-= 0: No off-axis
friction forces or motions
measured.
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Anisotropically structured (polymer) surfaces:
fabricated PDMS tilted micro-flaps ....
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.... sliding against: smooth and rough glass surfaces
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Adhesion and friction against smooth (11 nm) glass
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Adhesion and friction against rough glass
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