Project Expectations  

· Develop a technology, cost, size cross matrix for 2-3 concepts that give a 6” wingspan MAV the capability to collapse/fold its wings along the body of the fuselage.

· Main emphasis should be placed on mechanical components and design, not aero-stability.  Hence, the design (except material selection) of the wing is not of significant importance, only the mechanical components for actuation of the collapsible/folding wing.  

· Optimize final concept subsystems for performance, size, and weight by addressing component and material selection (i.e. plastic actuators).  It is not expected for the concept to optimize the MAV wing and fuselage materials for aerodynamics.

· Final concept selection should be able to successfully operate (stow and deploy wing structures) in static and low air speed environments (< 30 mph).

· Final cross section of MAV should fit into 3” diameter tube

· A working prototype demonstrating the collapsing wing technology is expected upon completion, including a final design demonstration at Eglin AFB, FL.
· Furnish a report detailing test results with the different materials and design outcomes as well as a budget analysis for hardware used.  Recommendations for future work should be included.

· AFRL/MNAV will be responsible for final integration of an aerodynamic concept for the subsystem into the MAV.

Preliminary Design Specifications

	Component
	Specifications

	Wing Dimensions
	6” wingspan, 3-4” width

	Deploy/Retract time interval
	1-3 seconds

	Fuselage dimensions
	2-2.5 in. diameter x-sec., 4-6 in. length

	Landing System
	N

	Wing/On-board Power Source
	10-12 V

	MAV recoverable
	Y

	Wing Material
	Carbon Fiber

	System Weight
	100-200 gm

	Vehicle Velocity
	< 25 mph

	MAV control
	Remote

	Fuselage Material
	Carbon fiber


Project Procedures

1. Background Research

a. Understanding Project Needs 

i. Contact sponsor

ii. Discuss project scope

b. General information search

i. Existing Micro Air Vehicles

ii. Designs

iii. Material

c. Consult Daniel Braley (graduate project supervisor)

2. Idea Generation

a. Create concept drawings

b. Concept Matrix using Word

i. Pros 

ii. Cons

3. Design 

a. Mock fuselage using

i. Act as a base for wing deployment/retraction device

ii. Dimensions relative to given wingspan

b. Wing 

i. Determine storage method

1. Single, non-collapsible

2. Fold alongside fuselage, vertically

3. Bi-wing, non-collapsible

4. Fold back, top of fuselage

ii. Material Selection 

1. Composites

2. Weight
 

3. Strength

4. Stress analysis

5. Cost

c. Deployment/Retraction Device

i. Device Activation 

1. Micro Actuators

a. Power consumption

b. Weight 

c. Torque

d. Physical dimensions

e. Range/speed of motion

f. Cost

g. Attachment to fuselage

2. Micro Servos

a. Power consumption

b. Weight 

c. Torque

d. Physical dimensions

e. Range/speed of motion

f. Cost

g. Attachment to fuselage

3. Other activation possibilities

ii. Structural components

1. Linkages

a. Attachment from activation device to wing

b. Strength

c. Flexibility

d. Stress analysis

e. Cost

2. Fasteners/Fittings

a. Weight

b. Strength

c. Cost

iii. Power Source

1. Determine available on-board power for activation device 

a. Voltage

b. Current

2. Determine power consumption

a. Time period for wing deployment/retraction

b. Number of cycles

iv. Performance

1. Ease of operation

2. Meet deployment/retraction time constraints (1-3 sec)

3. Durability

4. Reusability

Project Outline:  Attached file, Project_Schedule_Outline.mpp (Microsoft Project File)

