
Abstract

The purpose of this lab is to determine the natural frequency of a rectangular beam experimentally using LabView, Strobe Light, and Rayleight’s energy method. Using Dunkerley’s formula we also determine the natural frequency of a lumped mass system attached to the beam. The experiment consisted of a rotating motor attached to a rectangular beam. The rotating motor caused the beam to experience resonance that was then recorded by the Labview software. Next, a Strobe Light was used to record the revolutions per minute of the motor. The same procedure was repeated for four different masses 4, 8, 12, and 16 lbs. Once the data was collected from LabView and the Strobe light gun it was plotted to generate a trend line that created an equation of a line. As masses were added to the system we noticed that the natural frequency of the system decreased. This ends up creating a linear line. With each added mass the frequency begins to decrease. 
In conclusion Rayleight’s energy method was used to calculate the effective stiffness and effective mass. With the calculated values we can determine the Natural frequency of the system experimentally. Our results show that the strobe light gun had a larger margin of error of 8%.


Discussion and conclusion 
The lab experiment “Fundamental Frequency of a Beam” helped the understanding of analyzing the relationship between the vibrations of an individual system and a vibrating beam. The goal of this experiment was to understand the numerical and experimental reasoning of resonance in accordance to a vibrating system. Determining the stiffness and effective mass of a beam is what was needed in order to determine resonance of the system. After collecting the required data it is to be compared with the theoretical values. 
The collected data displayed in Table 1 represents the natural frequency of the beam as an array of different weights of 4, 8, 12, and 16 lbs are added onto the system. In accordance to the experiment the beams natural frequency was measured using the LabView frequency, Strobe Light, and Theoretical value. Using the collected data we can determine that as more weight was added onto the system then the natural frequency will decrease. The experimental natural frequencies for the LabView and Strobe light were 105.9 rad/sec, while the theoretical natural frequency was calculated at 168.6 rad/sec. As more weight was added to the system the natural frequencies numeric values began to converge towards a similar value. When the final amount of weight of 16lbs was added both natural frequencies were closer to one another in value. The experimental natural frequency yielded %%%%, while the theoretical natural frequency yielded %%%%. 
The collected data in Table 4 represents the experimental values of the effective stiffness and effective mass. These values were measured using LabView and Strobe Light Gun. The LabView yielded an effective stiffness of 5714.3 lbf/ft, while the Strobe Light yielded an effective stiffness of 5291.0 lbf/ft. The effective mass of the LabView was 0.509 slugs and the Strobe Light effective mass was 0.471 slugs. The marginal error between both values were 8%. This could have probably been due to the incorrect measuring of the RPM. Between the effective mass and stiffness, the one with the greater value difference from the theoretical is the effective mass. 
[bookmark: _GoBack]Table 2 represents the collected data to plot Figures 1, 2, and 3. All the figures represent the natural frequency (1𝜔𝑛2) versus the vibration of the system as weights of 4, 8, 12, and 16 are 
being added. In Figure 2 the effective stiffness and effective mass were determined using the method of a Strobe Light gun. The data displayed was an increasing linear line. In Figure 1 the effective stiffness and mass were determined using the LabView method. The data displayed was an increasing linear line. In order to compare with an accurate display of a linear line the trend line was added for accuracy of the displayed plots. 
Table 5 displays the error analysis of the effective stiffness and mass. The theoretical vs. LabView and Strobe Light for an effective stiffness had a small error of 4% and 3.6%. The Strobe Light vs. LabView had an error of 8%. The experimental effective mass had a much larger error with LabView having a 163% error and Strobe Light had a 143% yielding error. Just as the effective stiffness the effective mass had an 8% error. 
The experimental fundamental natural frequency of the beam is 87.67 rad/sec. The experimental values of ke and me for LabView are 5714.3 lbf/ft and 0.508 slugs. The experimental values for the Strobe Light are 5291.0 lbf/ft and 0.471 slugs. The theoretical effective stiffness was yielded at 5492.9 lbf/ft. The value compared to the experimental do not have a large numerical gap. The effective mass on the other hand are being compared to the theoretical value of 0.19 slugs. The numeric gap is large and therefore the error analysis is greater than the effective mass, which can be viewed from Table 5. 
The marginal error between the Strobe Light and LabView software both yielded 8%. Taking a closer look at the values they only differ by 0.000001. Even through they are very close in value the LabView would give a more accurate reading of the natural frequency. The LabView would be more reliable because it is a software programed to calculate the natural frequency at the highest level of accuracy. The Strobe Light is less accurate because of the outside influences surrounding the Strobe Light Gun as well human error. The team member could have been taking an incorrect reading due to the placement of the laser or not holding the gun at an accurate level. 
Major sources of error during this lab experiment could have been contributed to multiple aspects. They could be lab equipment or human error. The lab equipment used is very old and could be displaying incorrect values through the software. The weight of the motor and beam could have been incorrect. The incorrect values could lead to the reason as to why the experimental and theoretical value have a large gap margin. The human error could have been contributed to incorrect decision of when the beam and system were at resonance.
