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PROJECT BACKGROUND PROJECT REQUIREMENTS 

THE OBJECTIVE OF THIS PROJECT IS 
TO PROVIDE COAST GUARD 
ENGINEERS AND CONTRACTORS 
WITH A TOOL TO ANALYZE THE 
STATUS OF ANY STRESSES BEING 
EXERTED ON A  SHIP’S PROPELLER 
SHAFT. THE PROJECT DEVELOPS A 
SYSTEM THAT MAY BE USED TO 
DYNAMICALLY MODEL THE STRESS 
IN A SHIP’S PROPELLER SHAFT TO 
PREVENT FUTURE CASUALTIES BY 
IDENTIFYING LOADS BEING PLACED 
ON THE SHAFT.  

• DETECT DYNAMIC STRESS 
EXERTED ON A ROTATING 
STRESS 

• WIRELESSLY TRANSMIT 
DATA FROM SHAFT 

• DISPLAY RESULTS OF 
MEASURED STRESS 

• DURABILITY TO 
WITHSTAND SPEEDS OF UP 
TO 500 RPM 

• SMALL IN SIZE, NOT TO 
EXCEED 0.5 LBS AND 1 
INCH TALL 

• STORE DATA FOR POST 
ANALYSIS 

THE PROJECT GOALS ARE AS 

FOLLOWS: 

• DESIGN A CIRCUIT THAT 

AMPLIFIES AND DIGITIZES THE 

VOLTAGE COMING OF THE 

STRAIN WHEATSTONE BRIDGE 

• FPGA AND MICROPROCESSOR 

COLLECT DATA FROM THE 

STRAIN GAUGE CIRCUIT 

• DISPLAY OF STRESS BEING 

EXERTED ON MODEL SHAFT 

STRAIN GAUGE BEAM TEST 

DYNAMIC STRESS MEASUREMENTS  

OF A SHIP’S PROPELLER SHAFT 

CIRCUIT CARD DESIGNED IN EAGLE CAD 
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Static Beam Test

PROJECT DELIVERABLES 

THIS TEST WAS COMPLETED DURING THE 

FALL SEMESTER. THE PURPOSE OF THE 

STRAIN BEAM TEST WAS TO GAIN 

FAMILIARITY WITH STRAIN GAUGES AND 

INTEGRATE OUR BREADBOARD CIRCUIT WITH 

THE MICROPROCESSOR. AN AMPLIFIER AND 

ANALOG TO DIGITAL CIRCUIT WAS BUILT ON A 

BREADBOARD, WHICH WAS THEN CONNECTED 

TO A RASPBERRY PI MICROPROCESSOR. TO 

COMPLETE THE TEST, WE STRUCK THE BEAM 

AND WIRELESSLY TRANSMITTED THE DATA 

BEING COLLECTED OFF THE BEAM FROM A 

MICROPROCESSOR TO A COMPUTER. THE 

PLOT TO THE LEFT IS THE DATA WE 

RECEIVED FROM THE MICROPROCESSOR 

AFTER PLOTTING IT IN MATLAB.  

MODEL SHAFT WITH WEIGHT 

CIRCUIT ON BREAD BOARD 

CONNECTING THE CIRCUIT CARD AND 

THE RASPBERRY PI MICROPROCESSOR 

IS A FIELD PROGRAMMABLE GATE 

ARRAY (FPGA).  THE FPGA  CONTAINS 

A DUAL PORT RANDOM ACCESS MEMORY 

THAT IS A BUFFER FOR THE DATA 

INCOMING FROM THE STRAIN 

GAUGE’S.  THE FPGA  ALLOWS THE 

RASPBERRY PI TO READ THE DATA 

FROM THE DUAL PORT MEMORY OR TO 

READ IT STRAIGHT FROM THE OUTPUT 

PINS OF THE ANALOG TO DIGITAL 

CONVERTER ON THE CIRCUIT CARD. 

FPGA AND MICROPROCESSOR ROLE  


