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University of Tartu and Univeristy of Auckland

November 12, 2014



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



2/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

In the presentation

• Why New Zealand

• Electromechanical actuators

• Motivation

• PIL synthesis

• CP and PIL composites

• Conclusions



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions

• contribute to the scientific objectives of
ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



3/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

New Zealand and ESNAM

• European Scientific Network for Artificial
Muscles

• Short-Term Scientific Missions
• contribute to the scientific objectives of

ESNAM

• foster collaboration

• strengthening the ESNAM network



4/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

Carbon-Polymer Composite
Electromechanical Actuators



4/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

Carbon-Polymer Composite
Electromechanical Actuators



5/15

Introduction ESNAM Electromechanical actuators Membranes IL’s PIL’s PIL-CP

Actuation

Click on picture to play the movie
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Polymerized Ionic Liquids

• PIL’s incorporate the IL’s moiety into the polymer
macromolecular structure

• Properties strongly associated with polymer and IL structure
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PIL-CP composites
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PIL-CP composites
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PIL-CP composites
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Thank you
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