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Solution: Electro-Active Adhesive Layer (EAAL)

High force density (>kg)
Ultra-Fast adhesion (<10ms)
Versatile

Light and deployable
Energy Efficient (<1W)

Scales with size
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Al-driven sensor feedback

No need for:
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# Pneumatics ‘l'; Magnets ,.__:: Heat dissipation Target predisposition /
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Product

+ Off-the-shelf grasping solutions
* Recurring components: consumable + Al-powered sensor data
+ Physical Al data source

AT-CONTROLLER
one-time installation

Reinventing how robots grab objects

EAAL-CHUCK
recurring component



Product: EAAL-Chuck
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Product: AT-Controller

The controller can be easily integrated into client systems using standard digital I/Os for EAAL
activation/deactivation and feedback signals.

Property Value

Communication Serial (UART)

Digital 1/Os

Release timeline: Additional Functionalities:
 Lite Version: CE Certification Q1-26 e Multi-channel EAAL control
* Full Version: CE Certification Q3-26 * Close proximity detection (~2 cm)

* Space Version: IOD Q3-27 « EAAL condition monitoring :
8
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Applications: Labelling

INTERPACK 2026 trade fair
Adaptronics labEAAL product on Print&Apply application
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Application: Packaging machines

IPACK-IMA 2025
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Adaptronics Gripping Systems can be seamlessly integrated in customers' ‘ /
existing machines, for example replacing suction cups in packaging applications. -w
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Application: e-commerce pick & place

Adaptronics Gripping Systems can be seamlessly integrated in customers' existing
machines, e.g. replacing suction cups in e-commerce pick&place applications
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Space: enabling technology € adaptronics

Electro-adhesion is suitable for space conditions: SpacEAAL (space-grade EAAL)

v" Currently at TRL5
# First In-Orbit Demonstration in August 2027

v Incubated by EU Space Agency (BIC Turin)
v" Awarded ESA Spark Tech Transfer Funding
v EIC Accelerator

v' 20+ LOls, 2 paid dev. Contracts

v NATO DIANA Innovator
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State of the Art: Capture of Unprepared Satellites

Probe Insertion in Thruster Robotic ARM + LAR Capture Magnetic Coupling
Nozzle Interface

Credits: ESA-David Ducros, 2016-. .

i.e.. NG Spacelogistics MEV-1/MEV-2 i.e.. AS| |OS - ESA/D-Orbit RISE (etc.) i.e.. AstroScale ELSA-d

Current Solutions are proven to be effective

BUT /

Can be improved in versatility and system/operation complexity
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SpacEAAL CAPTURE

Compliant Articulated Passive Tool for
Unprepared Reliable Engagement

BT

ESA SIM-Photography
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« Passive: no need for actuators or robotic arms
* Versatile: Compatible with different shapes and materials
« Compliant: mitigation of impact and misalignment through articulated joints

* SpacEAAL based: exploiting electro-adhesion for contact feedback and capture

Aiming for a . /
Scalable, Versatile and Agnostic mating system for ISAM operations
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SpacEAAL CAPTURE

Functional Scheme Sizing of Compliant Mechanical Desing and
Elements Integration

LINEAR
SUSPENSION

TORSIONAL
JOINT

<4+—— SpacEAAL
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Test Campaign

Objectives

Test and compare multiple Gripper-Target
combinations

Validate Contact Feedback performance

Evaluate capture envelope of
CAPTURE compliant mechanism

Validate early-stage concept to support
future simulation and design activities

Build hardware/software testing experience
in air-bearing facility

Reinventing how robots grab objects

+ THE EU AN SPACE AGENCY . -I

ORBIT Air Bearing Facility
ESA ESTEC Orbital Robotics Lab
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Test Campaign
Set Up

CHASER PLATFORM: SFP
* 50Kg passive air bearing platform
+ Total Mass: 80Kg

TARGET PLATFORM: REACSA
» 200Kg air bearing platform with air thrusters

. rf.l
and reaction wheel '

TARGET

PLATFORM CHASER
PLATFORM

SpacEAAL CAPTURE

Load Cell

Beckhoff PLC

HV Power Supply
Current & Voltage
\Y[e]ali¥e]g



Test Campaign: Cripper-Target Combinations

SINGLE GRIPPER DOUBLE GRIPPER

120° EDGE D700mm FLAT MLI FRAME FLAT
ANODIZED ALUMINUM ALUMINUM CYLINDER (ALUMINZED KAPTON) ANODIZED ALUMINUM
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Test Campaign

Cases Matrix

TEST CASES

Gripper Versions 4 (3 Single Gripper; 1
Double Gripper)

Target Interfaces 4 (2 Flat, 1 Edge, 1 Cylinder)

Axial Misalignments (Ay) 0-30-60-90 mm

Angular Misalignment (A9) 0-5-10-15-20 deg

« Acceptance Criteria: mating maintained after
impact in 2/2 trials (or 2/3 if one trial fails).

Set Velocity (v,) 20-40 mm/s

Activation Trigger SpacEAAL Capacitive
Sensor » 2 cases tested with 20N thruster pulses for
mManouvering simulation.

Trigger Distance (During) Impact with
Target

. ‘ + Some intermediate cased skipped if «xextreme»
Manouvering Actuators REACSA Air Thrusters cases were succesful.

R z24
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Single Gripper Results

Capture performance on flat aluminum

SINGLE GRIPPER CAPTURE TESTs
on FLAT ALUMINUM

SINGLE GRIPPER

Thrusters manouver tests 3/3 iterations
Max Axial Error (mmm) 90
Max Angular Error (°) 20

Max Pull Force after Impact (N) 3

Total Iterations 48

Successful Iterations (%)

Reinventing how robots grab objects
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Single Gripper Results

Force measured during thruster manouver
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Frmax = 17.036 N

N

SECOND PULSE

FIRST PULSE

Force
= — = Contact Feedback
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Results Overview

Contact Feedback Performance of «Single Grippers»
Test with 0° and Omm misalignment were considered

SINGLE GRIPPER CONTACT FEEDBACK
on FLAT ALUMINUM - | |

Successful Detection (%)

False/Early Detection (%)
Missed Detection (%)
Impact Force at Feedback (N)
Response Time (s)

Contact Duration (s)

Total Iterations

(*): False/Early Detection was induced by close proximity sensing with target interface

27
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EAAL ON vs OFF
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Versatile Gripper

One Architecture for Multiple Target Interfaces
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Misalignment Mitigation

Succesful engagement up to 90mm and 20° misalignment

Reinventing how robots grab objects
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Capture and Manouvre

20N Multi-direction Pulses
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Conclusions

« Preliminary validation of multiple SpacEAAL based gripper concepts

+ Capacitive contact feedback effectively triggered 87% of tests with 13% of early trigger due
to proximity detection that didn't affect capture operation

« Achieved capture of rigid and flexible interface, of different shapes
« 20° angular misalignment mitigation obtained on flat target interfaces
*+ SpacEAAL sustained up to:

* 3N pulling force after impact

* 20N pulling force during manouver

+ Detailed results are planned to be presented at IAC-2026 and submitted to a peer-

reviewed journal /
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