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Problem: Interface Beechwood Duchess Cockpit with MOOG 6 degrees-of-
freedom electric motion-table to create the physical platform of a flight 
simulator 

Challenges 
• Design must withstand 2.5G-forces 
• Design must accommodate all visual  display equipment 

( screen &  projector) 
• Design must be able to be disassembled for 

maintenance of the cockpit or motion-table 

 
Concept Selection 

Finite Element Analysis 

Concept 1: Plate Design 

Concept 2: Tube Framework 

Concept 3: Framework & Plate 

Concept 4: Intermediate Design 

Concept 5: Plates & Channel 

Concept 6: Channel Framework 

Final Exploded Assembly View 

Six degrees of 
Freedom  Electric 

Motion Table 

Modified Beechwood 
Duchess Airplane 

Selection Criteria Explanation 
Rigidity How strong and supportive is the structure comparatively to the other designs 
Cost of Materials Estimated Cost for Material(including fasteners and machine shop labor) 

Manufacturability 
Can the Concept be created here (RIT) or must we outsource the 
machining/welding 

Ease of 
Dissassembly 

How easy is this Concept able to be taken apart for transportation or 
maintenance of the components 

Weight How heavy is this Concept comparably to the other Concepts 

Optimal Use of 
Materials 

Does this Concept use the materials bought with the smallest waste possible (are 
we wasting material?) 

Aesthetically 
Pleasing 

Does this Concept look clean, professional, and safe  

Listed in the table below are the factors we considered for determining the best design. The term 
“Concepts” refers to the designs shown above. For qualitative assessments the team discussed 
each Concept and came to a consensus for assigning a numerical score for that design. 

A finite element analysis was performed  on Concepts 5 & 6 to determine the stress and deflection 
under a static load and a “worst-case-scenario” dynamic load. Shown in the figure above is the 
static load analysis for Concept 6 to determine deflection. 230lb and 235lb were applied at the front 
and rear supports respectively. The “worst-case-scenario” used for this analysis was calculated from 
Table 2 to produce the loads enumerated in Table 3.   

AXIS VELOCITY ACCELERATION POLARITY

ROLL ± 35 DEG/SEC ± 250 DEG/SEC2 RIGHT EDGE MOVES UP

PITCH ± 40 DEG/SEC ± 250 DEG/SEC2 FRONT EDGE UP

YAW ± 50 DEG/SEC ± 250 DEG/SEC2 ROTATES CLOCKWISE

SURGE ± 30 IN/SEC ± 0.75 g's FORWARD

LATERAL ± 30 IN/SEC ± 0.75 g's LEFT

HEAVE ± 20 IN/SEC ± 0.75 g's DOWN

MOTION CAPABILITIES

Andy Birkel ME, Christina Cignarale IE, Daniyar Tokohza ME, Matt Glynn ME 

Table 1: Criteria Explanation 

Worst-Case-Scenario Loads (lb) 

  X Y Z 

Front Support -175 -575 -247 
Rear Right Side 
Support -140 -273 -139 

Rear Left Side 
Support -210 -377 -139 

Table 2: Motion Capabilities Table 3: Worst Case Scenario Loads 

This figure 
depicts the stress 

analysis 
performed on 

Concept 6. For 
further 

description refer 
to the Finite 

Element Analysis 
paragraph.  


