Homework#10
1. Please describe the internal structure of the transducers used for general vibration measurement and when they are used.
2. What types of spectrum analyzers are used for vibration measurement? Please explain their working principles, advantages, and disadvantages.
3. What is aliasing in an FFT dynamic signal analyzer? Explain its causes and prevention methods.
4. The dynamic signal analyzer can perform many functions. Please write down at least ten signal processing functions.
5. What are the sources of the forces that cause various vibrations during machine operation?
6. In order to measure a machine with a maximum analysis frequency Fmax = 2000 Hz using an FFT dynamic signal analyzer with N=2048, please set its sampling frequency, period, sampling time, and the number of numerical points it can process in the frequency domain to avoid aliasing. Furthermore, if the analyzer instrument can process data in real-time with a period of 0.005 sec, what is the maximum frequency that the analyzer instrument can process in real-time?
7. When a ball bearing component in use has a defect, calculate the natural vibration frequency of its related components. Assume that the ball bearing has a rotational speed of 600 rpm, 19 balls, a pitch diameter of 2.5 cm, a ball diameter of 0.5 cm, and a contact angle of 30 degrees.
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Please complete the problems of above page.
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