Game-Changing Interface - iSS| ,02iB(lSS°“"“
G,

|AC-19-D3.2B.6X54237

A GAME-CHANGING SPACE SYSTEM INTERFACE ENABLING
MULTIPLE MODULAR AND BUILDING BLOCK-BASED ARCHITECTURES FOR
ORBITAL AND EXPLORATION MISSIONS

JOERG KREISEL THOMAS A. SCHERVAN PROF. KAI-UWE SCHROEDER
JK@JKIC.DE THOMAS@IBOSS.SPACE KAI-UWE.SCHROEDER@SLA.RWTH-AACHEN.DE

élﬂﬂSS"

II.IIQII.II.II


http://JKIC.de
http://iBOSS.Space
http://SLA.RWTH-Aachen.de

? 4

High-Level Rationale Towards OOS ,*2iB(lSS““"“
G,

= Passive O0S - # # = Active O0S
DLR

= Co-Operative Design = Servicer S/C

= Modularity Perspective = Robotics
» Interfaces t = Services
» Building Blocks » Warehousing
* Plug & Play = Etc.
= Enabling OOS = Conducting OOS

= Service Providers

é iBOSS™
1 2 I 1| i
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Technology Heritage + Commmercial Exploitation ,MB(ISS
A

» German Aerospace Center DLR - Space Administration 4#7
= Collaborative R&D Program iBOSS (2010-2018) DLR

= IBOSS ‘

» |ntelligent Building Blocks for On-Orbit Satellite Servicing + Assembly

Program

= OOS (On-Orbit Servicing) ‘

Company

= Commercialization

™JKIC

II.IIQII.II.II



- : . _ P 4
IBOSS R&D Project (Vision Heritage) 2+ 1B0SS™
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Mechanical I/F

Data I/F

Electrical I/F

Thermal I/F

Multi-Functional + Androgynous Fail-Safe System
Fully-Modular + Scalable Design + Production
End-to-End Series Manufacturing + TQM Process-Ready
Patented (US, EP, JP, CN, KR, RU + Counting!)
Ground-Qualified + Customer-Tested
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Series Production - Industrialized Interface ,‘:iBﬂSSW
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Design to Robotic Manipulation
20-Year Lifetime in GEO
Multi-Functionality

Maximum Flexibility
Multi-Redundancy
Compactness
Robustness
Lightweight
Scalability

Easy Integration
Standardization
Series Production

Cost Efficiency

B ISSI - Initial Requirements + Evolution

A Boss

Program

2018
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Standards ENABLING YOUR Business #
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isi i i % IBOSS ™
Corporate Vision - Enabling Modularity + PnP Systems Based on Standards ,0|
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Get an Idea

Click Here for Video
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https://yvoutu.be/pCT5ig35XgE
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ISSI - Applications for Space

Mechanical | I/F

Data I/F

E\eclnca_ll/F/

Thermal I/F,

,‘:’iB 0SS™
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Coupling
De-Coupling
Extension

Servicing

Upgrading
Re-Purposing
Configuration
Re-Configuration
Robotic-End-Effector
Late Loading Solution
Hosted Payload Adapter
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Baseline Interface Passive Counterpart

atio®
S\mp\‘\c\w P\ane\a‘\f Ew\m
2-in-1 (Mechanical + Electrical)
3-in-1 (+ Data) = Core Product
Patent Filing
o BloCK® :
Bu’\\d‘“g = 000\4‘“9
4-in-1 (= 3-in-1 + Thermal) Launch Lock Form Fit
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iSSI - Specifications }:IB“SSW
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BASELINE (3-in-1) Mechanical + Power + Data (+ Thermal = 4-in-1) WOrRO15/150338
Design Features Androgynous w 90deg Rotational Symmetry Loy 15300940
Fully-Retractable in Plain Surface RU 2016138844
Fail-Safe System CN 2015800164031
Lubricant-Free Mechanical I/F - And Counting
Geometry Diameter 119mm
Height 48mm Data I/F
Mass w Electronics/Harness Total 0.900kg
Coupling Sequence <10s

Loads w/o Form Fit

Transfer Rates

Temperature Range
Misalignment Tolerance

ADD-ON MODULES
(+) Passive Interface
(+) FormFit

(+) Dust Cover

(+) Launch Lock
SCALABLE DESIGN

Axial / Lateral ~ 6,000N / 400N Electrical If__——

Bending / Torque 400Nm / 400Nm

Power 5kw/100V

Data 1Gbit/s Thermal I/F
Heat 5W/K

Operational -50°C / +70°C

Radial/w FormFit 3mm /20 mm

Angular/w FormFit 15deg / 60deg
PRODUCTION PARTNERS

0.400kg HEGGEMANN

Easy Berthing ¢ ¢ o o0 oo

Planetary Missions

Launch Loads

CERTIFIED MANUFACTURING PROCESS
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HEGGEMANN
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Series Manufacturing
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Heritage - Robotic Concept Demonstration (2015) ,‘:iBﬂSSW
G,

Click Here for Video

https://youtu.be/Ev60WJuliB4
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Click Here to Watch the Video
https://youtu.be/87Wv3xgJAOM
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iBOSS GmbH - Snapshot + Contact /2iBllSS““‘“
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» The Company
= Comercialization of Products + Services Based on iBOSS Technologies
» Standards for Next-Gen Space Systems
» Member of CONFERS www.satelliteconfers.org

» Global Business Development + Partnerships
» |P-Pooling, Management + Licensing

= A German NewSpace Company

= \Website
= WWW.IDOSS.Space

= Address
» IBOSS GmbH, Dennewartstrasse 25-27, 52072 Aachen, Germany

» Contact (General: info@iboss.space)
= Thomas A. Schervan thomas@iboss.space CEO + Co-Founder (Tech + Admin)
» Joerg Kreisel joerg@iboss.space Chairman + Co-Founder (BizDev + Strategy + Partnerships)
» Kai-Uwe Schroeder kai-uwe@iboss.space VP Institutional Affairs + Co-Founder (Tech + Gov)
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SUPPORTING SLIDES ,’3iBﬂSS“’“‘"
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Multi-Redundancy + Generic Features ,02iB(lSS°“"“
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Passive Decoupling Capability Interface for Robotic Manipulation
= IMPORTANT: Independent of the mechanism of the active oAndrqunous Design
coupling Interface, e.g. in case of gear damage or electronics 90° Rotational Symmetry

Compact Dimensions

Fully Retractable Behind Contact Surface
No Obstacles + Edgings

Mechanical I/F Fail-Safe System

malfunction
= No Actuation of Active Coupling Interface Necessary

Data Transfer Redundancy

» 2 Data Interfaces with independent data routes and protocols

= Optical CAN Interface for Telemetry & Telecommand (TM & TC)

= QOptical Ethernet Interface for High Data Rates (1 Gbit/s) and TM Electrical VP
&TC

Electrical Interface with Two Separate Power Circuits

Thermal I/E

Robust Thermal Interface Design
= No fluids, No valves, No sealing Necessary

. IAC-19-D3.2B.6x54237 - Oct 2019
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Lubricant + Fluid Free Mechanism - Friction-Minimizing Coating ,02iB(lSS““"“
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=

w/o Coating

* No Instrument Contamination
_ _ o _ Space-Coted
» Reduction of Moving Parts* Friction + Cold Welding

» No Error-Prone Gear - Simple Gear Busing Electric-Driven Worm Shaft

» No Use of Spring Elements — No Potential Spring Relaxation/Challenges During Vibration
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Space Debris Mitigation - EOL Considerations ,02iB(lSS°“"“
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Space Debris around Earth [NASA]
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De-Orbit Satellit [ESA]

Minimized # of Distinct Parts

= Compact + Robust Design

= Minimized Orbit Contamination in Case of Interface Damage

= No Ball Bearings

Fully-Retractable interface Design — Protection by Surrounding Structure
No Stored Potential Energy — No Springs + No Pressurized ltems

De-Orbiting w/o Steel or Titanium Parts — Full Disintegration During Re-Entry
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Qualification - Thermal Vacuum Chamber }2iBﬂSS““‘“
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ISSI - Form Fit Module ,‘2iBﬂSS““‘“
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ISSI - Dust Cover Module ,ﬁBﬂSS"”“
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iSSI - With Thermal Interface (4-in-1) ,*2iB(lSS“”‘“
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