
D3.1 SEA module – design description 
 

This documentation gives a detailed description of the mechanical design including all its components. 
This document must be treated confidentially.  

Design and tools 
During the design process we put emphasis on a tight integration of motor (incl. electronics), gear, gear 
encoder, custom titanium spiral spring, and joint encoder (Fig 1) into a single encapsulated unit with a 
hollow shaft. 

All parts were designed using Siemens UGS NX and dimensioned with Ansis.  
A hollow output shaft holds large loads (100Nm bending, 1000N radial/axial load) and enables 
proper cabling 
Sealed bearings on both sides ensure high IP grade 
The spring characteristics is optimized using FEM (Fig 2) 
IP67 rated cable glands are used for power and bus  

 

 

 

 

 

Detailed assembly structure 
The following PDF provides details about  

Figure 2 Main components motor, gear, gear encoder, spring, joint encoder Figure 1 FEM optimized spring 
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