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Introduction
- electrorheological fluid -
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Quelle: Conrad 1991

 Rapid and reversible changes of the viscosity

 Realisation of highly dynamic valves without moving parts

electrodeflow in

flow out
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Unmanned Ground Vehicles
(UGV)

wheeled / tracked walking limbless

• developed / in use
• electric drive
• widely used
• limited all-terrain

• in development
• hydraulic drive
• all-terrain ability
• complex control

• in development
• hydraulic drive
• robust, low profile
• low speed

(irobot, 2014) (BostonDynamics, 2014)
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- overview -
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1.b Limbless locomotion

2-D

3-D

1-D
peristaltic
movement

serpentine
movement

side-winding
movement

concertina
movement

caterpillar
movement
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1.c Peristaltic locomotion
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+ radial stiffness
- installation space

inside the bellow

+ radial stiffness
+ installation space

inside the bellow
+ wall length

2.a Elastomeric bellow
- Development -
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2.b Elastomeric bellow
- development step 1-
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2.b Printed elastomeric bellow
- development step 1-
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2.b Printed elastomeric bellow
- development step 1-
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+ radial stiffness
- installation space

inside the bellow

+ radial stiffness
+ installation space

inside the bellow
+ wall length
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2.c Printed elastomeric bellow
- development step 2-

Simulation

Reality 3D-Printed 
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3. Moulded elastomeric bellow
- moulding form and bellow -
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3. Moulded elastomeric bellow
- performance chart -
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4. Summary & Outlook
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+ Very good for fabrication moulding forms

+ Perfect for small material streching development

- Not useful for
long elongation
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Thank you for your attention!

M.Eng. Holger Freyer

Institute of Machine Elements and Technical Logistics

Helmut Schmidt University / University of the Federal Armed Forces 

Holstenhofweg 85, 22043 Hamburg, Germany

E-Mail: holger.freyer@hsu-hh.de
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