Ploughing Asperity Tester At Twente (PATAT)

Friction in ploughing and shearing of zinc-coated steel sheet.
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Working principle and schematic

To study friction in a sliding contact at the single asperity scale, a dedicated
setup is developed, called Ploughing Asperity Tester (at Twente: PATAT).
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measure friction due to shearing of the interfacial boundary layer.

Properties of PATAT | Value

Max. track length 50 mm
Figure 1. Schematic of the linear friction tester (PATAT) for

boundary shear strength characterization and ploughing | Max. normal load 50 N
experiments showing (a) the loading set-up and sliding tool

(A) (b) showing substrate specimen (B) and x, y, z stages. | Max. sliding velocity | 50 mm/s

Results and discussion
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20 | | The coefficient of friction due to shearing of the boundary layer on a zinc
ol coated steel sheet, lubricated with quaker lubricant, by a cylindrical steel
02 |4 AR l /,/f’ ' pin, is plotted against the sliding distance in Figure 3. The boundary layer
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Y — | = 5| ff/ _ The data of 75, is fitted and plotted as a function of the nominal contact
: —!N —S};id;gﬂ pressure Pt using power law relation Tz, = CP%.,,,. C = 1.34 and
Y | | | 0 . —— n = 0.88 are fitting constants: for zinc coating (see Figure 4) [1 and 2].
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Figure 3. Friction due to shear for lubricated zinc  Figure 4. Boundary layer shear strength vs. lubricated DX56 steel sheet is higher than that for quaker lubricated zinc
coated steel substrate at different applied loads .  nominal pressure by fitted to power law function.  ¢oated steel sheet. This contributes to the higher friction force during
20 = e ploughing of the steel sheet as compared to ploughing of zinc coated
0.31) * Zn coated DX56 ; steel sheet, for different loads; although zinc coating is softer than steel,
1 : ' e |- resulting in higher penetration of the pin into the substrate (see Figure 6).
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Figure 5. Boundary layer shear strength of quaker Figure 6. Friction vs applied loads for ploughing in
lubricant in uncoated and zinc coated steel sheet. zinc block, zinc coated and uncoated steel sheet..
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