Surface Adhesion and Friction Tester (SAFT)

Measuring static friction and pre-sliding displacement

Malek Jaran*, Tanmaya Mishra and Matthijn de Rooij

The Surface Adhesion and Friction Tester (SAFT) enables the measurement of microscale static and dynamic friction over sliding distances (um) for single asperity
(ball-on-flat) contacts. It was designed and manufactured to minimize errors associated with the highly precise motion and loading. The developed normal and
tangential forces at a contacting pair are measured via contactless capacitive sensors positioned near the flexure-based Force Measurement Mechanism.
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A single asperity is realized as a sphere placed on a flat surface. Contrary

8 10 . :
C : : oy : da wress FR =10 M
to Coulomb friction, Figure 2 shows the non-linear pre-sliding behavior @) ol | (b) [ 1om
along with the stick to slip transition after the onset of sliding. z z - 70mN
< 20 =
Annulus of slip\ ';f ol ‘:i ol
Stick zone | 5 -2 g
¥~ B &
i = 4 o 5+
I
R O 5 | |
= : H0 5 0 5 10 %5 0 s 0 5 10 15
é | Tangential displacement [nm] Tangential displacement [nm]
— | . . . . . o .
- | Figure 3: Frictional hysteresis in the pre-sliding regime
o = 5 (um)
oo Pre-sliding ! A
¢ | stick zone radius displacement A
a | contact radius -~ Loading
3, | tangential displacement 3 — Hnloading
SolA . B
Figure 2: Stick-slip transition for single asperity E 5
Friction hysteresis in the pre-sliding regime might occur in the case of 2 /E
varying oblique forces (Figure 3). F 5 -
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Snap-in and pull-off force measurements (Figure 4) are also essential in
understanding the adhesion and mechanical properties of materials at the Figure 4: Pull-off and snap-in force measurements for adhesion

microscale.
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