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Figure 1: Sample Cavatappi Actuation Test



PROJECT DESCRIPTION

Review:

• Design Cavatappi artificial actuator 

manufacturing process

• Design laparoscopic surgical tool utilizing 

Cavatappi muscles

• Ensure scalability of  Cavatappi muscles to 

work in parallel (muscle bundles)

• Possible Tests: needle/ coin on flat surfaces
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Figure 2: Mini Cavatappi Prototypes (18 mm)



MANUFACTURING DESIGN DESCRIPTION
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MANUFACTURING DESIGN DESCRIPTION
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• Major Improvements

• Overall footprint reduction

• Approx. 60%

• Combination of  twisting hardware and 

clamps.

• No need to release tension on non-

annealed muscles to transfer to 

annealing process

• Reduction of  operator interaction with 

process. 

• New annealing process provides consistent 

overall heat. 



DESIGN REQUIREMENTS

• Muscle Scalability/ Parallel Bundles

• D= 6.0 mm => 2.0 mm

• Consistent Manufacture Method

• Current failure rate: 25% (was 60%)

• Caused by old annealing method, tube flaws

• Reliability

• Lower muscle leaks (better gluing, muscle 

geometry and manufacturing consistency)

• low actuation pressure (P < 100 psi)
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Figure 4: Parallel vs. Perpendicular Actuation 



DESIGN VALIDATION

Team Cavatappi: Ann Lester



DESIGN VALIDATION
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• Note:

• Parts 7, 8, and 9 

are highest 

priority

• RPN significantly 

reduced from 

previous design

• Most design 

updates will be in 

the form of  

material 

modification

• Most failure is 

wear related



SCHEDULE/ BUDGET-THIS SEMESTER
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SCHEDULE/ BUDGET-NEXT SEMESTER
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SCHEDULE/BUDGET

• Budget: 200.00

• Spent: 18.99

• Remaining: 181.01
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