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Abstract

Dozens of publications address the confounding problem of lateral force calibration. The existing techniques suffer from limitations including: 1) repeated
measurements are necessary, thereby causing wear to the tip, i) calibration is done on another cantilever other than the one that will be used in the experiment,
lll) specialized or expensive equipment is required, Iv) the calibration Is performed ex-situ, v) the method Is time consuming, vi) a form for the frictional
dependence on load is assumed, and vii) the equilibrium diagrams of the forces acting on the tip are incorrect. We describe here a method that overcomes all of
these problems; it uses an easily available test sample with a continuously variable slope. The theory and proof-of-concept experimental data are shown below.
If confirmed as a robust approach, lateral forces will at last be tamed by simple, quick, and potentially accurate calibration.

Model Results
The normal force N, adhesion A, and friction f act on the tip of the probe
from the sample; the cantilever applies forces F,, Fiong: and Fi,.. We seek Topography | [Forvard LFM| [Reverse LFM

expressions for F,,, which is equal and opposite to the sum of the Low load Low load
components of N, A, and f acting In the Xx-direction. Equilibrium Is
assumed. The directional lateral forces F . for the wedge are found first.
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If cos » (dz/dx)/(1+(dz/dx)?)”, then friction drops out of the expressions
for the average lateral force, F_,. They simplify to the following equations
for these flve common geometries:
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Z Above: Raw data from the various samples that were tried.
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Summary Future work

1. The qualitative results follow the predicted behavior.
2. Itis a promising technique with few apparent limitations.

1. Optimize test sample for wear characteristics.
2. Start using known loads and do error analysis.
3. Test assumptions, including that of the small contribution by friction.




