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Tip2

Figure S1. Displacement results for (a) Tip 2 and (b) Tip 3 depending on the normal forces (0.1, 0.5,
1.0, 2.0, and 3.0 mN) based on FEA simulations.
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Figure S2. Displacement results for (a) Tip 2 and (b) Tip 3 depending on the friction forces (0.1, 0.5,
1.0, 2.0, and 3.0 mN) based on FEA simulations.
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Figure S3. Pressure results for (a) Tip 2 and (b) Tip 3 depending on the normal forces (0.1, 0.5, 1.0, 2.0,
and 3.0 mN) based on FEA simulations.
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Figure S4. Pressure results for (a) Tip 2 and (b) Tip 3 depending on the friction forces (0.1, 0.5, 1.0, 2.0,
and 3.0 mN) based on FEA simulations.
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Figure S5. Pressure variations of Tip 2 and Tip 3 depending on the (a) normal forces and (b) friction
forces, respectively (0.1, 0.5, 1.0, 2.0, and 3.0 mN).
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Figure S6. (a) Displacement and (b) pressure changes of Tip 3 depending on the friction force under
a normal force of 0.1 mN.



Max. Pressure: 0.383 MPa
_‘&.\"

(b)

Max. Pressure: 0.591 MPa

5“‘“

Max. Pressure: 0.858 MPa

Max. Pressure: 1.426 MPa

Figure S7. (a) Displacement and (b) pressure changes of Tip 3 depending on the friction force under
a normal force of 0.5 mN.
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Figure S8. (a) Displacement and (b) pressure changes of Tip 3 depending on the friction force under
a normal force of 1.0 mN.
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Figure S9. (a) Displacement and (b) pressure changes of Tip 3 depending on the friction force under
a normal force of 2.0 mN.
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Figure S10. (a) Displacement and (b) pressure changes of Tip 3 depending on the friction force under
a normal force of 3.0 mN.
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Figure S11. Relationship between the maximum pressure and normal/friction forces generated at the
edge parts of the arms of the cantilever tip.



