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Section I: Calculation of the driving force for Stage II (-12<x<-3.5 nm)

The contact area of the flake and substrate A¢, can be expressed as
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Where, ¢ denotes the angle of the substrate, x denotes the local position of the CoM of the
flake, W and L are the width and legnth of the flake, respectively. Thus, we can obtain the

vdW interaction energy from the substrate
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Therefore, the force exerted on the flake from the substrate is
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Section II: Calculation of the driving force for Stage III (-3.5<x<3.5 nm)

When the flake moves to the stage III (-3.5<x<3.5 nm), the contact area of the flake with

the upper layer of the first and second track are
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The total contact area between the flake and the upper layer is therefore obtained as

Aup = Aupl + AupZ

Therefore, the driving force from the upper layer is
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The contact area of the flake with the substrate of the first and second track are
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The total contact area between the flake and the substrate is obtained as

A = Asubl + AsubZ
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Thus, we get the driving force from the substrate
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