
Lab #8 – Introduction to LabVIEW 

Short Form Report Name:  

 Date:  

 Section / Group:  

Follow the Start-Up Procedure in the laboratory manual.   

 

Part I: 8.1 Simulation of a Spring Mass Damper System 

8.1.1 Calculate the theoretical natural frequency of the system with the given parameters in the 

Lab Manual.  

 

 

 

8.1.2. Simulate the response (No damping and Free vibration) with initial displacement x0=3 and 

compute the natural frequency from the plot. Compare to the theoretical value. Attach a screenshot 

of the response and label it Figure 8.1.1. 

 

 

 

 

 

8.1.3 What happens to the system if we increase the initial displacement x0? 

 

 

 

 

 

 



8.1.4 Begin to add damping to the system. Change the damping value to obtain an underdamped, 

critically damped, and overdamped response. Write down the corresponding damping values 

below, and attach the plots for the three cases and label them as Figure 8.1.2, Figure 8.1.3, Figure 

8.1.4 respectively. 

 

 

8.1.5 What do you expect to see if the system is being excited at its natural frequency (Forced 

Vibration) with NO damping? Attach a screenshot for the system response under a sine wave 

excitation of a frequency equal to the system natural frequency. Label it Figure 8.1.5. (Note: For 

Labview: Convert the frequency from rad/s to Hz)  

 

 

 

Part II: 8.2 Control of a Spring Mass Damper System 

8.2.1 Proportional Control: Set 𝐾𝑃 = 300. Measure the percentage of overshoot, settling time, 

and steady-state error. Comment on the performance. Record the response and label it as Figure 

8.2.1. 

 

 

 

 

 

 

 

 

 

8.2.2 Proportional-Integral Control: Set 𝐾𝑃 = 30 and 𝐾𝐼 = 70. Measure the percentage of 

overshoot, settling time, and steady-state error. Comment on the performance. Record the response 

and label it as Figure 8.2.2. 



 

 

 

 

 

 

 

8.2.3 Proportional-Integral-Derivative Control: tune 𝐾𝑃, 𝐾𝐼 , 𝐾𝐷 to obtain the desired system 

response (No overshoot, No Steady State error, settling time less than 1.3 sec). Write down 

the tuned parameter values. Comment on the performance. Record the response and label it as 

Figure 8.2.3. 

 

 

 

 

 

 

8.3.4 Briefly describe your strategy to tune the parameters for PID control. 

 

 

 

 

 


