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Numerical Optimization of Electroactive Actuator Position for Optical Mirror Applications
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Exo-life Finder s
. telescope (ELF) = =28
\ S

Elastic mechanical shape
control or EAP actuator

Active Mirror
(side view)

selBEront mirgg

~-» Shear EAP actuator
> Soft layer filter (decoupling)
Hybrid system ~* Multilayer EAP actuator

/.. ™ Supported glass
~"» Mechanical supported point

EAP = Electro Active Polymer
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I. Background — Objectives

Mirror surface deformed by
an active EAP actuator

Initial Without E E=0
_Position

Control surface

Initial

ZYGO measurements
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I. Background — Objectives

Imported data in Comsol : Uy, (X, 2)
Real Local Curvature
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Find an optimized EAP layout that minimize the local curvature p = = + =
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Il. Modelling and Numerlcal Model
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1st step: Curvature Computation
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Il. Modelling and Numerical Model

Vexp (x,z) [um]

1st step: Curvature Computation — Mesh Validation

Nelement = 25 Nelement = 50 Nelement = 100 Nelement = 200

%107

* Mesh convergence OK
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Il. Modelling and Numerical Model

1st step: Curvature Computation — Numerical Validation AU+ U = Vg
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Il. Modelling and Numerical Model

2nd step: Mechanical Problem — Equations & Boundary Conditions

Solid Mechanics Electrostatics
Previous Work
Eo = = (Vu + vul) =-VV B
i /

&p: Vacuum permittivity 304 3

eg: Reference permittivity = e:& + & E 0] ¥ smemmososim
e : Coupling matrix 410 18E;‘]’)d;;e::r(;;)28 sa; 22
C: Elasticity matrix S =_C: Eol — eTE

K. Thetpraphi, Development of electroactive
polymer actuators for next generation mirror

2
S Ez AV : Live-Mirror, PhD Thesis, 2021.
—)> ~ &nE ~ &nE .
yy - S0ErEy S0 Thickness

* ElectroMechanical Model validated with experimental results
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Il. Modelling and Numerical Model

2nd step: Mechanical Problem — Equations & Boundary Conditions

Solid Mechanics

F, =K, * Ppiezo K;

—

— _— 0
| — AL/ \\ ‘ 0.9

* Mechanical problem solved
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Il. Modelling and Numerical Model

3rd step: Optimization Procedure

Optimization procedure to find Kfi that minimizes :

SNOPT Algorithm

Initial Curvature
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I1l. Main Results

Optimization Procedure

Optimization solution(1)=0

x107?
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I1l. Main Results

Optimized Results
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Application
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I1l. Main Results

Application
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e Parametrization of the EAP Geometry Pattern
e Full Parametrized Optimization Procedure

* Export of resulting K¢, for each EAP
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IV. Conclusions - Perspectives

* Development of an optimization procedure to predict the optimum force
(~ electrical potential) to be applied to each actuator,

e Parametrization of the optimization procedure to study the influence of the
geometry pattern

* Validation of the curvature computation and optimization loop with a
specified pattern of EAP
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To finish...

Thank you!

Q&A?

Our question: What about a coffee
to discuss your topic? ©

Vincent BRUYERE chgc?;foiA(':iRv'el-ﬁhicﬁgf' COMSOL
SIMTEC (+33) (0)9 53 51 45 60 project CONFERENCE

INSTITUT NATIONAL
vincent.bruyere@simtecsolution.fr INS”

2023 MUNICH
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