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Polycatenated Architected Materials (PAMs)

* Topologically interlinked particles

* Modify behavior of PAMs by changing the particles'
geometry
* Alter flexibility




Locking Chain

Made of Thermoplastic Polyurethane



Applications

Unlocked



What to Study?

* Tunability of locking
mechanism
* Friction

* Loading Rate




Experimental Set-up for 3-Particle
Chains on the Instron ElectroPuls 3000




Aligning the Grips




Three-Particle Chain

* Strain = (How much chain is stretched) / (Initial Length)
* Loadingrates: 10%, 50%, 150% strain per minute

103% of
Locked
Length



Mean and Standard Deviation of Rough Locking Chain:
Loading Rate = 150% Strain per Minute

|
Ln
1

[
o
1

=
W
=
o
Li

s
un
1

8 10 12
Digital Position (mm)




Particle 2

Particle 1

A

Displacement

10



Mean and Standard Deviation of Rough Locking Chain:
Loading Rate = 150% Strain per Minute
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Quasi-Locking Chain: Various Rates
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Non-Locking Chain: Various Rates
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Quasi-Locking Chain: Rate = 150% Strain per Min
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How to align everything?

Various Chains: Rate = 150% Strain per Minute
Strain
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Rough Locking: Mean Loading Area: 0.805 N * m
Smooth Locking: Mean Loading Area: 0.790 N * m
Rough Quasi-Locking Testl, Loading Area: 0.06 N * m
Smooth Quasi-Locking Testl, Loading Area: 0.57 N * m
Rough Non-Locking Testl, Loading Area: 0.02 N #*m
Smooth Non-Locking Testl, Loading Area: 0.18 N * m
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New experiment

* Hang chains at rest
e Stretch chains for 16.3 mm
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Mean and Standard Deviation of the Force-Displacement for All Chains
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Rough Locking: Mean Loading Area: 1.103 N * m
Smooth Locking: Mean Loading Area: 1.047 N * m
Rough Quasi_Locking: Mean Loading Area: 2.143 N # m
Smooth Quasi_Locking: Mean Loading Area: 2.554 N * m
Rough Non_Locking: Mean Loading Area: 2.500 N * m
Smooth Non_Locking: Mean Loading Area: 2.115 N #m




Can calculate energy dissipated
during locking phase
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Mean and Standard Deviation of the Force-Displacement
for Rough Quasi-Locking Chain

Locking Area
= Energy
Dissipated
=0.070 N *m
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Effect of Loading Rate on Energy
Dissipation During Locking Phase
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Effect of Friction on Energy
Dissipation During Locking Phase
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Effect of Geometry on Energy
Dissipation During Locking Phase
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