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e.Deorbit Phase B1

• Study led by Airbus

• SENER is responsible for the concept 

of clamping mechanism

• Study included trade-off between 

alternative clamping interfaces (hold-

downs indicated as a baseline in 

Phase A and launch adapter ring) 

Introduction
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The following scenarios were considered in 

the beggining of e.Deorbit Phase B1:

• Clamping on the Envisat’s solar array 

hold-down points

• Clamping on the launch adapter ring

Clamping scenarios
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Hold-downsClamping scenarios

Capture (robotic arm) Detumbling (robotic 

arm)

Positioning over the 

3rd hold-down’s row 

(rob. arm + cameras)

Positioning – the first 

contact (robotic arm 

+ cameras)

Positioning – the first 

contact (robotic arm 

+ active cameras)

Lowering to the 4th row 

while keeping contact 

with the 3rd row (robotic 

arm + cameras + 

guiding elements)

Locking of the linear 

actuators (clamping 

mechanism + 

supervising cameras)

Rigidisation of the 

clamping mechanism
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Hold-downs

• Mechanism has to clamp on the ENVISAT’s 

hold-down brackets in rows 3 and 4

• Hold-down brackets seem to be suitable 

points for clamping (but not perfect)

• Hold-downs are in unknown condition 

(free-flying cables, torn MLI sheets etc.)

Clamping scenarios
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Hold-downs

Clamping scenarios
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Hold-downs

Concepts of mechanisms were proposed.

Clamping scenarios



©SENER Sp. z o.o. – Warszawa 2016

Development of the clamping mechanism for ADR missions  Aerospace Section

Launch Adapter Ring (PAS 2624VS )

• Well known and defined interface

(easier to capture)

• No major obstacles, in general it can be 

considered as a clean interface (micro-

meteoroid damage)

• Stiff structure of the LAR

Clamping scenarios
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Trade-off

Final decision considered clamping on the 

LAR as the most suitable choice. The most 

important advantages of that solution 

include:

• Clean and known interface

• Ability to adapt to the encountered 

obstacles (clamping in a different 

position)

• Stiff structure of the LAR

Clamping scenarios
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Clamps with locking 

mechanism

Alignment mechanism

Clamping mechanism

Support bracket

Overview of the clamping mechanism
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Overview of the clamping mechanism



©SENER Sp. z o.o. – Warszawa 2016

Development of the clamping mechanism for ADR missions  Aerospace Section

Support bracket

Overview of the clamping mechanism

Clamping 

mechanism

Solar 

array

LIDAR

Thrusters

Chaser

interface

Rotary 

joint

interface
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Rotary clamp with locking mechanism

• Clamps shape adjusted for Envisat’s 

launch adapter ring

• Contact surfaces covered by elastic 

material (e.g. PTFE)

• Rotary actuator driving clamps and 

locking mechanism

• Locking in the overcentred position 

(power-off)

• Reversible operation (multiple clamping 

approaches possible)

• Provisions for HDRM mounting (optional)

Overview of the clamping mechanism
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Rotary clamp with locking mechanism – SENER’s heritage

Overview of the clamping mechanism
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Rotary clamp with locking mechanism – SENER’s heritage

Overview of the clamping mechanism
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Alignment mechanism

• Provides ability to align Envisat’s and 

chaser’s CoGs before de-orbit burns

• Linear actuator with linkage connecting 

actuator’s carrier with clamps structure. 

Ball/roller screw design, braked while 

power-off

• Alignment angle estimated as 62deg (in 

case of the presented mechanism)

• Accuracy shall be at least 0,1deg in order 

to achieve acceptable alignment. 

• In case of the presented design achieved 

accuracy depends on angular position of 

the clamps structure 

Overview of the clamping mechanism
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Alternative design solutions

• Load transferred axially through the 

ball/roller screw (in case of the baseline 

design it is transferred both axially and 

radially)

• Lower volume of the suport bracket 

(possibly lower mass of the clamping 

mechanism)

Applicable to the alignment mechanism’s 

design.

Overview of the clamping mechanism
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Alternative design solutions

IBDM actuator performances summary:

Overview of the clamping mechanism
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Summary of the development process

Overview of the clamping mechanism
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• Design and sizing (torques, loads

capability, stiffness of the mechanism,

self-alignment capability, redundancy,

thermal design, control system, mass)

• Condition of the LAR and the clamping

mechanism during clamping and de-orbit

phase (obstacles, damages, temperature)

Important aspects to consider

Pushing by 

the rotary

clamp

Sliding on 

the contact

surfaces
X
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• Approach to the Envisat’s LAR (strategy,

robotic arm accuracy, sensors considered)

• Hold-down and Release Mechanisms

(concept, release devices)

Important aspects to consider
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 Finalisation of e.deorbit study 

(requirements, action items from KP2, 

remaining analyses, update of the 

documentation)

 Clamping mechanism TRP (?)

Future activities
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Dziękuję 

Thank you


