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COMPANY MISSION & PRODUCT LINE OVERVIEW

* Space-Lock offers space mechatronic components meeting new economic
challenges and providing ECSS-compliance.

 We are committed to meeting our customers’ need for
affordable products having
competitive performance, high reliability and fast lead-time.
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COMPANY INFRASTRUCTURE

* In-house:
* CAD, FEA, etc.
e |SO 7 clean room
e Shock testing
 DAQ, insulation tester, ESR-meter, etc.
* Microscope with measurement capability
 Thermal imaging microscope
e Laser marking
 Assembly tooling
 Lab
 Thermal-vacuum testing
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LOW SHOCK RELEASE ACTUATOR — PRODUCT LINE

e Our main product line covers the most affordable
low-shock Release Actuator meeting customer needs.

* Typical application examples are hold down and release mechanisms of solar arrays,
covers, booms, dispensers, etc.
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RELEASE ACTUATOR PRODUCT FAMILY

e Product family:

* LORA 6 kN

* LORA 18 kN
* LORA 35kN
* LORA 70 kN

e MIiRA 1 kN product

e Further expansion of portfolio ongoing
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1 KN MINI HDRA

e 1 kN user preload (>3 kN ultimate preload)

* 56 grams mass

e -150°C/ +150°C operating temperature range
* 37 ggys random, 80 g sine

* Reset-able by the user

e Qualified.
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ROTARY ACTUATOR — PRODUCT LINE

e Qur second product line covers
affordable Rotary Actuators
meeting customer needs.

 TRL 6 achieved in an ESA project.
e Customization easily possible.
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HINGE — PRODUCT LINE

* Typical application examples are covers, deployable
radiators, etc.

e Passively driven by springs.
e Customization easily possible (interfaces, torque, end stops,
position sensors, etc.)

e Basic version with PEEK bushings and low torque. Optional
end stop leaf springs, etc.

* Small viscous damper currently under development in an
ESA project, to be qualified Q4/26.

 More sophisticated versions with ball bearings, eddy current

damper, high torque, latch, etc. SPACE=-LOCK \'/'



COMPLETE HDRM STACKS

* By popular demand, also complete HDRM
Stacks are offered by Space-Lock.
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POWER BUS ISOLATION DEVICE — INTRODUCTION

A Power Bus Isolation Device is being developed with ESA in an ARTES project.

e  Motivation:

Avoiding risk of debris generation caused by satellite battery after end-of-life or
in case of failure.

Reliable isolation of the battery needed, exceeding the reliability of current
solutions.

* Goal:
* Ensure conductivity if not actuated.

When actuated, ensure reliable electrical passivation of the satellite battery.
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POWER BUS ISOLATION DEVICE — MAIN FUNCTIONS

 Main function F1: Ensure electrical continuity when not actuated.

* The Power Bus Isolation Device acts as a ‘kill switch’. Thus, it must have utmost
reliability against unintended actuation.

 Redundancy for function F1 is mandatory.

 Main function F2: When actuated, isolate the battery by opening the electric circuit.

e Reliable functionality under extreme conditions, assuming failed thermal
management, degraded actuation electronics, etc.

* Provide isolation via a physical gap.
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POWER BUS ISOLATION DEVICE — FUNCTIONAL PRINCIPLE

 The Power Bus Isolation Device is located near the battery.

* Electrical continuity is provided by plated copper conductors.

 The conducting path has a gap, which is short-cut by a movable contact bridge.

* Upon electrical command, the contact bridge is moved, thus breaking the electrical
circuit.

F1: continuity F2: isolated via physical gap

current
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POWER BUS ISOLATION DEVICE — IMPLEMENTATION

 The movable contact bridge is pushed against the conductors with a mechanical
preload force of 1000 N, and held down by a Space-Lock Miniature Release Actuator.
 The Miniature Release Actuator is a qualified product from our existing product
portfolio.
e Push springs try to move the contact bridge away, but cannot do so because they
are held down by the release actuator.
F1: continuity

current
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POWER BUS ISOLATION DEVICE — IMPLEMENTATION

* When the release actuator is supplied with an electrical release command, it
releases the contact bridge.

 The contact bridge is moved by the push springs, thus breaking the electrical circuit.

 The contact bridge is kept in the open position, ensuring reliable isolation via

physical gap.

F2: isolated via physical gap

Electrical command to
release actuator
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POWER BUS ISOLATION DEVICE — MAIN PARAMETERS

Price of recurring units Must be highly competitive
Current and Voltage Capability 250 A, 200 VDC
Resistance of electrical contact Less than 1 mOhm
Actuation Current 1.5 A or more
Non-actuation current 0.25 A for 5 minutes
Bridge wire resistance for actuation 1.5 Ohms
Envelope of Housing Less than 180 mm x 160 mm x 90 mm
Life 18 years in-orbit
Mass <1.4kg
Temperature range, operating -150°C / +150°C
Yes. The main functionality of maintaining electrical continuity is

Redundancy , ,

single-failure tolerant.
Technology Non-explosive
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POWER BUS ISOLATION DEVICE — INTERFACE

* Redundancy for F1 achieved by using two identical paths in parallel.
* Electrical interface towards the battery and towards the power electronics can be
customized (connector, lug, etc.).

Power electronics

side Battery side \
/ Release actuator
Release actuator redundant

nominal
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POWER BUS ISOLATION DEVICE — ACTUATION INTERFACE

Firing Current and Duration (curves with 2 ms internal margin)
6

e Fuse wire 1.5 Ohm
e Safe no-actuation current 0.25 A ’
e Actuation current vs. time curve:

Current [A]
w £y

N
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° N O S pec IfiC d rive r n eed ed ) —T_amb=-150°C —T_amb=+20°C —T_amb = +150°C

Robust electrical interface: No dedicated shape form needed, no maximum current or
voltage.
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POWER BUS ISOLATION DEVICE — EM TEST CAMPAIGN

* EM hardware currently under production.
 Comprehensive test campaign will start in July.

SPACE-LOCK

@



>

SCHEDULE

 TRL 6 planned Q4/26.
* Follow-on qualification.
e Qualified product ready for sale planned Q2/27.
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THANK YOU

 We gratefully acknowledge the guidance, support and responsiveness
of ESA Gustavo Alvarez, Roxane Josses and Lars Pepermans.

* Financial support of the Austrian Space Agency via the ARTES
programme is gratefully acknowledged.
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