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Goal 
To control the human haptic feelings
by incorporating porous media.

Many natural substances such as petroleum
reservoirs, zeolites, biological tissues (e.g. cartilage),
and man-made such as cements and ceramics can be
considered as porous media.

Parameters:

• Lubricant – Mixture of glycerol
and water

• Viscosity – 2.5 - 1410 cP

• Load Force – 1.5 N

• Sliding Speed – 0.1 – 80 rad/s

• Temperature – 20°C

Ingredient – PDMS prepolymer, curing agent and
ammonium bicarbonate

Procedure:
• Porous PDMS is fabricated via direct templating

technique

• Ingredients are mixed thoroughly and poured into a
beaker

• The sample is degassed in a vacuum chamber to
remove trapped air bubbles

• The sample is cured in an oven at 120°C for 2
hours

Results
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Summary

ɸ = 504.15 ± 6.05 µm
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Friction at human-device materials interface directly
affects human haptics feedback. The direct correlation
between surface roughness and lubricated friction
further proves the potential of tuning tactile feedback
by simply changing the materials roughness.

Key remarks:

• Rough surfaces exhibit higher friction even in
presence of a lubricant

• Increasing the pore sizes increases coefficient of
friction

Friction is further decreased when PDMS is
chemically treated to be hydrophilic.

• The fabrication of a new class of poroelastomer
was discussed

• Rough surfaces exhibit a higher coefficient of
friction compared to smooth surfaces

• Chemically modified hydrophilic PDMS showed a
decreased in friction

• Next step is to study and understand ways to
modulate the friction quantitatively so as to tune
tactile feedback

In this study, we fabricated new classes of
poroelastomer materials that enable the tuning of
interfacial energies and lubricated friction.
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