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PROBLEM STATEMENT

The V-22 Osprey is a tiltrotor aircraft combining 

certain capabilities of a helicopter and a turboprop 

airplane. Blade balance is essential for optimal 

performance. Current fleet measurement process 

for moment span is costly and time consuming.. 

The goal of this project was to research various 

methods and create a prototype of a more 

affordable commercial solution using off the shelf 

products that would verify if a V-22 proprotor blade 

is within span-moment tolerances, including an 

operating manual and detailed technical report so 

that it can be replicated and distributed to various 

field locations.

Figure 1. V-22 aircraft in flight1

REQUIREMENTS

CONCEPTS

The team adopted an iterative design strategy, 

beginning with larger structures and components 

and refining the design through a cycle of 

brainstorming, feedback, and modification.

FINAL DESIGN – MECHANICAL

The approach to the product was to create a 

modular design, as small and light as possible and 

easily collapsible for storage. To this end, the 

device was split into two main stands and framed 

out of extruded aluminum (Figure 2). For storage, 

the legs on the taller base fold, and the smaller 

base can fit inside the larger. The positive locator 

bar also folds and can be stored in the same case.

Figure 2. Final CAD Design

The measurement system relies on three main 

components: the mid span device (Figure 3a), the 

tang device (Figure 3b), and the locator bar. Four 

s-type load cells are mounted on both devices, on 

top of which rests a frame to hold the blade. The 

mid-span device features an adjustable blade 

cradle that can be set to the precise angle of the 

blade. Once this angle is set, the device can be 

flipped to accommodate either right or left blades. 

To minimize damage risks for the load cells, each 

load cell is equipped with a small rubber bushing 

just under the loading frame. To minimize damage 

risks for the blade, each steel loading frame is 

covered in ½ in thick of Buna-N rubber foam.

Figure 3. Tang Device (A) and Mid-Span Device 

(B)

FINAL DESIGN - ELECTRICAL

The main electrical components, including the 

battery, microcontroller, and ADC modules, are 

stored on the tang device in a printed electrical 

box represented by the yellow box in Figure 2. The 

user screen is shown in green in Figure 3. The 

connections between the load cells and other 

electrical components are displayed in Figure 4. 

To commercialize the circuit, a PCB board was 

designed (Figure 5).

Figure 4. Electrical Schematic

Figure 5. PCB Drawing

The device interface is designed to simplify device 

usage. From the home screen, the user can select 

the calibration or measurement option. Battery 

and current span-moment is also displayed. To 

calibrate, the interface will prompt the user to 

remove all weight from load cells, tare the reading, 

and place a known weight back on load cells. To 

determine the moment span, the controller 

combines the load cell measurements in each test 

with the predetermined location values of each 

load cell to evaluate the moment-span of each 

blade.

RESULTS

A V-22 Osprey blade was not available for testing. 

So, to verify as much as possible the accuracy of 

the system, various connected and disconnected 

weights were placed on the devices, and the 

system calculation was compared to the hand 

calculation in each case.

SUMMARY AND CONCLUSIONS

The team was tasked to create a device that was 

portable, inexpensive, and replicable to determine 

the moment span of a V-22 Osprey blade. The 

team used hinges, pins, and interlocking 

components to create a device that can support a 

V-22 blade and then collapse into a moveable 

storage container.

FUTURE WORK

Obtaining a V-22 blade at this stage was 
logistically not feasible, so the next step for this 
system is to run extensive testing using actual 
blades and comparing the results to the existing 
technology. This testing would likely reveal any 
potential improvements to this device.
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# Description

1
Able to accommodate a 17 by 3 ft blade 
weighing ~200 lbs

2
Ability to accurately and consistently measure 
span-moment +/- 1 in-lbs

3
Device uses commercial off the shelf 
components and technology

4 Total cost less than $5000

5 Device can fit into hard, portable storage case

6 Minimal training and calibration requirements
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