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COMPREHENSIVE MECHANICAL VIBRATION ANALYSIS UNIT

TENDER SPECIFICATIONS
The main structure of the unit consists of a rigid frame made of aluminum profiles, with grooves along its longitudinal axes to allow the movement of all the elements that make up the unit. 

This unit features a flexible design that grants it the ability to perform different types of tests focused on vibration analysis. It allows the study of oscillatory motion through pendulums such as the bifilar pendulum, string pendulum, rod pendulum with adjustable center of mass, or through a flat steel pendulum with longitudinal grooves to couple and move the selected weight. All these pendulums have easy coupling. The “CMVAS” has a thin plate on its upper part where the different supports for each pendulum are located, allowing their oscillation without generating any interaction with the other components.

Next, the unit presents a system to analyze oscillatory motion, but this time longitudinally through a mass-spring system, located on one side of the unit. It simply consists of an axis suspended by a spring. The spring can be easily changed by detaching it from the support at its top. It is important to emphasize that both supports of the system can move vertically, as well as along the axis itself, by means of a threaded wheel, allowing us to adjust its length. On the same axis, there are two weight holders on which the selected weights can be placed to perform the oscillation test. 

Three types of springs with different stiffnesses will be provided: 

    Spring 1: 0.5 N/mm. 

    Spring 2: 1 N/mm. 

    Spring 3: 3 N/mm. 

For both the analysis with pendulums and with the mass-spring system, a set of brass weights with a wide variety of weights will be provided, ranging from 75 grams to 2 kg weights.

For a more specific analysis of vibrations, the unit includes an oscillator system using a beam supported at one end by a vertically displaceable support. On the beam, there is an excitatory system of electrical imbalance that can be moved along the beam, consisting of a variable speed electric motor, a transmission system through a belt and two toothed pulleys, and most importantly, the unbalancer with two discs located on either side of the beam, on which different brass weights can be fixed, generating an eccentricity in the rotation of these discs and causing the beam to vibrate. This exciter is essential for generating forced vibrations. A series of specific weights for these discs will also be provided. 

Additionally, this system includes a beam support system at the free end through an interchangeable spring (the same ones mentioned for the mass-spring system), which is also displaceable along the beam. The height of the beam can be adjusted both by moving the support and by changing the action length of the spring. This possibility of adjustment generates a large number of options for generating oscillations of greater or lesser amplitude.

On the other hand, this oscillator system has a damped vibration analysis system with an adjustable and displaceable oil damper, anchored at the bottom of the structure, allowing for controlled damping (the necessary oil is provided), and also features a damping system using leaf springs located in the electric exciter, on which specific weights are placed. 

For recording the oscillations created by the beam, the unit has two different methods: 

The first is based on an electrical recording unit through a drum where paper is rolled up. A synchronous electric motor allows the drum to rotate, and consequently, the paper to advance at a constant speed. This recorder can be moved vertically and also has a support (located on the beam and also displaceable) to place the drawing tool needed to record the oscillation curves. 

The second recording system is a polar disk placed on one of the imbalance discs of the exciter, where a polar diagram can be obtained during oscillations. The drawing tool is suspended in the air by means of a support fixed to the upper part of the structure, which allows it to be moved longitudinally.

Finally, the “CMVAS” is equipped with a BDAS module for the control of the electric motors of both the exciter and the electric recorder. This module has an ON/OFF button, a power switch for the electric drum, a switch and a speed regulation wheel for the exciter motor. It also has a display that reflects the speed of rotation.

Cables and accessories, for normal operation. 

Manuals: This unit is supplied with the following manuals: Required services, Assembly and Installation, Start-up, Safety, Maintenance and Practice manuals. 

Unit: - Dimensions: 800 x 510 x 890 mm approx. (31,49 x 20,07 x 35,03 inches approx.) - Weight: 30 Kg approx. (60.13 pounds approx.) 

Electronic console: - Dimensions: 300 x 190 x 130 mm approx. (11.81 x 7.48 x 5.11 inches approx.) - Weight: 2.5 Kg approx. (5.51 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
  1.- Familiarization with the unit and its vibration measurement system.

  2.- Analysis of pendular motion in different configurations.

  3.- Study of the mass-spring system and its dynamic behavior.

  4.- Observation of free vibration in a beam oscillator.

  5.- Effect of damping in vibratory systems.

  6.- Generation and analysis of forced vibrations.

  7.- Determination of resonance frequency in mechanical systems.

  8.- Comparison between damped and undamped resonance.

  9.- Study of vibration absorption in multi-mass systems.

10.- Measurement of dynamic response in structures subjected to vibrations.

11.- Evaluation of structural stiffness impact on oscillation frequency.

12.- Detection and analysis of vibration patterns in mechanical components.

13.- Adjustment of parameters for vibration reduction in mechanical systems.

14.- Use of recording systems for graphical representation of vibrations.

15.- Insertion of faults in vibratory systems and their experimental diagnosis.

16.- Comparison between experimental results and theoretical vibration models.
Optional
CMVAS/ICAI. Interactive Computer Aided Instruction Software:

This complete software package consists of an Instructor Software (EDIBON Classroom Manager - ECM-SOF) totally integrated with the Student Software (EDIBON Student Labsoft - ESL-SOF). Both are interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.
- ECM-SOF. EDIBON Classroom Manager (Instructor Software).

ECM-SOF is the application that allows the Instructor to register students, manage and assign tasks for workgroups, create own content to carry out Practical Exercises, choose one of the evaluation methods to check the Student knowledge and monitor the progression related to the planned tasks for individual students, workgroups, units, etc... so the teacher can know in real time the level of understanding of any student in the classroom.

Innovative features: 

• User Data Base Management. 

• Administration and assignment of Workgroup, Task and Training sessions. 

• Creation and Integration of Practical Exercises and Multimedia Resources. 

• Custom Design of Evaluation Methods. 

• Creation and assignment of Formulas & Equations. 

• Equation System Solver Engine. 

• Updatable Contents. 

• Report generation, User Progression Monitoring and Statistics.
- ESL-SOF. EDIBON Student Labsoft (Student Software).

ESL-SOF is the application addressed to the Students that helps them to understand theoretical concepts by means of practical exercises and to prove their knowledge and progression by performing tests and calculations in addition to Multimedia Resources. Default planned tasks and an Open workgroup are provided by EDIBON to allow the students start working from the first session. Reports and statistics are available to know their progression at any time, as well as explanations for every exercise to reinforce the theoretically acquired  technical knowledge.

Innovative features: 

• Student Log-In & Self-Registration. 

• Existing Tasks checking & Monitoring. 

• Default contents & scheduled tasks available to be used from the first session. 

• Practical Exercises accomplishment by following the Manual provided by EDIBON. 

• Evaluation Methods to prove your knowledge and progression. 

• Test self-correction. 

• Calculations computing and plotting. 

• Equation System Solver Engine. 

• User Monitoring Learning & Printable Reports. 

• Multimedia-Supported auxiliary resources.
BDAS. Data Acquisition System and Sensors:

For being used with mechanical units. 

BDAS is designed to monitor the measurements of each mechanical unit from a computer.
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