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Project Description (1)

● Problem:

– Adhesive is applied and 

bracket is taped to help cure 

adhesive

– Taping is unreliable and costs 

money and man hours when it 

fails

● Objective: 

– Analyze and build a prototype 

that will hold standoff brackets 

while adhesive cures 
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Customer Needs

1. ESD compliance

2. Apply axial forces

3. Six degrees of freedom in 

movement

4. Usable 4" - 36" inboard of ring

5. Transportability

6. Ease of operation

7. Durability

8. Reliability

9. Adjustable Interfaces

10. Support 10lbs in locked 

position

11. Minimum 3.0 Factor of Safety



Project Description (2) - Black Box Model
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Figure 1. Black Box Model



Project Description (3) - Functional Model
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Concept Generation Sub-Functions:

1. Mount to Ring (“Import Bracket”)

2. Hold Bracket (“Press Bracket)

3. Apply Axial force (“Transmit M.E”)

4. Angle bracket (“Position Bracket”)

5. Translate bracket (“Position Bracket”)

6. Locking (“Position Bracket”)

Figure 2. Functional Model



Concept Generation

• From the six sub-functions of our design, a 

morphological matrix was constructed.

• Using the morph matrix as a reference, the team used a 

variation of the gallery method to develop concepts.

• Developing concepts by taking one method from each 

sub function and essentially building the design from the 

ring to the bracket.
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Morph Matrix

• Six sub-functions for the 

concepts

• Using the Morph Matrix, 

six designs were created 

that are displayed in a 

design table

Table 1. Morph Matrix
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Design Table

Table 2. Design Table 
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Pugh Chart
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Table 3. Pugh Chart



Concept Generation (1)
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Figure 3: Rail System Concept



Concept Generation (2)
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Figure 4: Articulated Arm Concept



Concept Generation (3)
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Figure 5: Rail Crane Concept



Decision Matrix 

Table 4. Decision Matrix
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Current State of Design

• Single mounting point arm

• Future Improvements
– Adjustable rail length

• Account for ring size

– Lockable component positions

– Finish ring clamp design

– Ensure Modularity

Figure 6: Rail Crane CAD
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Clamp Force Calculation

Figure 7: Clamp Force Calculation [1,2,3] 
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Ring Moment Analyses (1)

• Diameter of 92” (max)

• Thickness of ⅛”
– Below specified 3/16” minimum

• 50 lbf applied (max)

• 36” lever arm (max)

• 7075 T6 Aluminum (specified)

• 1.75” clamp depth
– Less than 2” minimum available

Figure 8: Ring Moment 
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Ring Moment Analyses (2)

Stress distribution in the ring

Figure 9: Ring Moment (2) 
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Ring Moment Analyses (3)

3.30 Minimum FOS for ring under load

Figure 10: FOS for Ring Moment
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Budget Planning (1)
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Budget Planning (2)

• Budget based on best estimation of the requirements of 

the design, travel costs, contingency plans, and initial 

prototype

• Cost of Proposed Final Design: ≈ $885.16

• Cost of Initial Prototype: ≈ $200.00

• Travel Costs: ≈ $70.00

• Remaining Budget: ≈ $8,800.00

• Budget Uncertainties

– Design Revisions

– Machine Shop Costs

– Component Failures
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