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Introduction

Cantilever Beam

Members that are slender and 
support loadings that are applied 
perpendicular to their longitudinal 
axis are called beams.

One such beam is the cantilever 
beam which is fixed at one end and 
free at the other. 

Cantilever beams are very 
structurally popular and can be found 
anywhere from pool diving boards to 
bridges



Theory
For most problems the flexural 
rigidity will be constant along the 
length of the beam. Assuming this 
to be the case the  founding  
equations for the deflection of the 
elastic  curve are as shown
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After successive integration and knowing the 
boundary conditions of the problem we can 
obtain the deflection of the cantilever beam.
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Theory
One of the many problems in cantilever 
beams is stress, which characterizes the  
behavior of the member under an external 
load. The stress can be conveniently related 
to the strain using Hooke's Law

σε =E)4(

This is very powerful in that the stress can now be 
related to the change is physical deformation (ε) 
and the material property of the beam (E)



Ways to Measure
There are a few ways that one can measure the 
strain. The most obvious way is by hand 
measuring the deformation. But a more 
convenient way is by measuring using a strain 
gage

A strain gage works on a very simple principle; 
as the member it is adhered to elongates, so 
will the strain gage thereby causing the strain 
sensitive patterns to become thinner and more 
resistant to the flow of electricity.

The change in resistance in the strain gage is 
directly proportional to the change in length of 
the specimen
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How to use it

One of the most common ways of using a strain 
gage is by incorporating it in a what’s called a 
Wheatstone Bridge. Sizing each resistor 
accordingly will allow for a  not iceable voltage 
difference  across points 1 and 2 whenever 
there is a change in resistance in the strain 
gage. This difference may be further amplified 
using a difference amplifier. This method 
however would require many accurate 
components



How to use it
A simpler way to achieve the same goal of 
measuring the strain is by using the command 
Rctime in basic stamp along with the strain 
gage as the resistor and an appropriately sized 
capacitor.

The command Rctime works by initially setting 
the state of a pin to charge or discharge the 
capacitor and then changing the state of that pin 
so that the capacitor may discharge or charge. 
The time is takes for this to happen is 
proportional to the resistance being measured 
and can be expressed by equation (5)
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Basic Stamp returns this 
time in 2µs multiples



Materials Used
• Basic Stamp 2 Module
• Aluminum 6063 
• LCD Display
• Push Button
• Tilt Sensor
• Capacitor
• Resistors
• Continuous Rotation Servo
• Jumper Wires
• Strain Gage 



Design



Circuit

Push button NO 
active  HIGH

RC circuit with 
strain gage as R

Memsic Accelerometer

Continuous Servo Motor



Number Scaling
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Number scaling was a necessary procedure in the 
project due to BS2’s inability to perform floating 
point math. To compensate for this much of the data 
to be processed was scale up of down 



Program
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Results
1 degree Ohm Meter R Basic Stamp R Basic Stamp Strain

R1 R2 Strain R1 R2 Strain

Trial 1 350.3 350.5 0.000267 350.6 350.8 0.000267 0.00016

Trial 2 350.3 350.7 0.000535 349.9 350.4 0.000669 0.00061

Trial 3 350.3 350.7 0.000535 350.3 350.7 0.000535 0.00050

Average 0.000446 0.000490 0.000423

2 degree Ohm Meter R Basic Stamp R Basic Stamp Strain
R1 R2 Strain R1 R2 Strain

Trial 1 350.3 350.7 0.000535 350.3 350.8 0.000669 0.00073

Trial 2 350.3 350.8 0.000669 350.2 350.8 0.000802 0.00087

Trial 3 350.3 350.8 0.000669 350.7 351.1 0.000534 0.00044

Average 0.000624 0.000668 0.000680

3 degree Ohm Meter R Basic Stamp R Basic Stamp Strain
R1 R2 Strain R1 R2 Strain

Trial 1 350.3 351.1 0.001070 350.4 351.6 0.001604 0.00111

Trial 2 350.3 351.0 0.000936 350.3 352.2 0.002540 0.00258

Trial 3 350.3 350.9 0.000802 351 351.6 0.000801 0.00075

Average 0.000936 0.001648 0.001480



Results



Conclusion 
• Agreeable data acquisition
• Presence of acquisition errors
• Filters/ Algorithm to be considered
• Better  accelerometers to be considered
• Servo with more torque to be considered



Questions? 
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