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P 2.1 Structure Design

camera, gripper, thruster and other
functional components

Lightweight design, integrated i

Mother Satellite
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power core of the whole satellite

Robotic Arm

Close to the body and does not occupy space.
There is a slide rail at the root, allows it can flexibly
grasp objects in different directions and shapes
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P 2.1 Structure Design

Protective Layer

Information Cable

Packing Layer

Propellant Pipeline Electricity Cable
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P 2.2 Movement and Inspection Scheme

1.Retrieving and Releasing 2.Inspecting
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Inspection Area

Electricity-Gas Hybrid Movement and Inspection Scheme, or EGH for short
Repeat EGH Movement Scheme to Conduct Wide Range Movement on Space Station




P 3.1 Retrieval and Release Process

Consider the effect of umbilical and winch
Releasing Process

Dynamical Equation:

m(x)x(t) = Froa — f — Ftether

where
m(x) = Ax + Mypope
Frether = ]releasejé(t)/Rz
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Dynamical Equation:

](X)C((t) =T — (Fprobe + f)R

where

J(x) = recycie/R + mGOR]

Jrecycte = Jretease + A(2xX — Lpgnaie) (R* + 0.751%)
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p 3.2 Inspection Process
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P 3.3 Crawling Process

Two winches respectively retract and release umbilical.
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P 4.1 Single-Step Movement Analysis

Consider the whole CubeSat’s L ' | 7
single-step movement between two LT N L
handles. i B

Length of Umbilical Cord m

Linear Density of
Umbilical Cord kg/m
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P 4.1 Single-Step Movement Analysis
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P 4.2 Partly Inspection Analysis
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P 4.2 Partly Inspection Analysis
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P 4.3 Overall Inspection Analysis

Consider Tiangong
Space Station (7 Cabins)

iEstimation of Overall Inspection Time
: Consumption:

142min (20min per cabin)
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5 Current Progress

Version 1

O For debris
removal

\ersion 2

O For on-orbit
service

\Version 3

O Make
prototype and
ground test

Multi-arm Umbilical CubeSat

Design Iteration
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Prototype Making

O Winch, Umbilical
Cord and Probe’s
Prototype Making
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Thanks for Listening

Your comments and suggestions are appreciated!



