Minimum System Requirements
Bearing Vibration Analyzer System
General:
This procurement is for a rolling element bearing vibration analyzer, which as a functional tester shall be used for Level I* and Level II type bearing inspection and refurbishment.
· *Zaretsky, E. “Model Specification for Rework of Aircraft Engine, Power Transmission and Accessory Auxiliary Ball and Roller Bearings;”  NASA-TP 2007 - 214463
· http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20070018937_2007018376.pdf 
The bearing vibration analyzer shall serve as a functional tester to characterize the vibration produced from small geometric inaccuracies of the rolling surfaces in bearings either from errors in manufacturing (new bearings) or damage from operation (used bearings).  The bearing vibration analyzer shall complement existing bearing inspection equipment for visual condition, dimension, surface form and texture, and torque.  The bearing vibration analyzer shall perform tests along the basic objectives of American Bearing Manufacturers (ABMA) Standard 13, Rolling Bearing Vibration and Noise, Methods of Measuring, though shall deviate from those specific requirements notably by: 
· Accommodation of sliding ring roller bearings under radial load only
· Variable rotational speed
· Not requiring specific bandwidths of low, medium, and high frequencies
· Verify functionality of critical bearings without disassembly
The bearing vibration analyzer is for a turnkey, bench top system, operable by one person (skilled technician or engineer) to test single bearing assemblies, in research and development quantities versus production or fleet maintenance (e.g. dozen a month versus thousands), and does not include portable devices used for health monitoring and predictive maintenance of bearings installed on machines that are operating in normal service conditions.  
Specific Requirements

Test Loads

The bearing vibration analyzer shall be capable of providing constant axial and radial loads independently, with the load selectable before test as required by the particular bearing.  Dead weight loading is preferred, however, If a dead weight loading method is not used, i.e. use of pneumatics, hydraulics, etc., the instrument shall provide a means of controlling and monitoring the load during test such that the applied load does not vary by more than 0.1% during the test.  A calibration certificate shall be provided for non dead weight load application configurations stating the accuracy of the applied load and a means of user calibration shall be provided. 
Axial Load:

a. Minimum of 30 pound axial load capacity and 

b. The design shall provide for testing of cylindrical roller bearings with no axial load. 

Radial load:

a. Minimum of 2 pound radial load capability

Test Speeds:

Variable drive speed control with a minimum range of 0 to 500 revolutions per minute (rpm).
Bearing Types:
The bearing vibration analyzer shall accommodate, 

a. Roller bearings, including straight cylindrical roller bearings
b. Ball bearings, including angular contact and deep groove
Bearing Size Capacity:

The bearing analyzer shall be capable of testing bearings sizes from 0.080 inch bore internal diameter to 10 inch outer diameter with suitable mounting adapters to not adversely affect vibration performance.  
Bearing Mounting Adapters:
Any bearing mounting adapter shall be designed to minimize alteration of the vibration signal generated by the bearing and transmitted to the vibration sensor, or pick-up.  Such alteration includes excessive attenuation, amplification, or addition to the bearing vibration.  The size of bearing adapters provided shall include at a minimum: 

a. Adjustable external jaw chucks with locating steps for various diameters for bores from 0.08 to 9.5 inches. 
b. Stepped shoulder arbors for bores
a. Metric from 4 to 8 mm in 1 mm steps

b. Inch from 1/8 to 3/8 inch in 1/16 inch steps

c. Axial load (weighted) ring for slip fit onto 62 mm outer diameter Barden 107H series bearing.  The system design shall not preclude for later fabrication by user or purchase of larger diameter load rings as future needs develop.
d. A concave vee drive pulley or other suitable means for driving a sliding ring cylindrical roller bearing outer ring while maintaining its alignment to the inner ring.
Calibration Standard:
A master bearing shall be supplied with the instrument for periodic verification that the instrument is operating within the required specifications.  The master bearing shall be provided with a calibration statement, i.e. sample test result, noise signature, etc., for comparison with future recalibration by the vendor, or recommended calibration source. 
Vibration Sensor
The vibration sensor (pick-up) shall be an integrated electronic piezoelectric (IEPE*) type accelerometer device with minimum sensitivity of 500 milli-volts/g with a frequency response of 1000 to 8000 Hertz.  Any wider frequency response must include the ability to selectively filter the response to the 1000 to 8000 Hertz bandwidth to prevent any mounted resonant frequency of the accelerometer from adversely affecting the signal. (* Proprietary versions include such names as Integrated Circuit Piezoelectric (ICP®), Isotron®, and Deltatron® accelerometers.)
Measurement Analysis Software:

The instrument software shall operate under MS Windows XP Pro or later and provide: 
a. control of the mechanical test portion of the system 
b. software analysis program with graphical user interface to illustrate the vibration noise signatures of the rolling element bearings under test in a graph of milli-volt (mV) versus time.  This shall include at minimum 
a. Auto-ranging of the mV versus time graph

b. Minimum peak to peak mV meter display with reading range of 0 to 100 mV

c. Root mean square (RMS) mV meter display with range of 0 to 30 mV

d. Display of the test bearing rotation speed
e. Display of a user selectable 5 second data snapshot that can be examined for specific mV value at a given time within the snapshot.
c. Output of the bearing vibration results, including test result graphs and singular peak to peak and root mean square average milli-volt values
a. to color printer for immediate hard copy documentation and 
b. electronic version such Adobe PDF or Microsoft Document Writer.  
c. Storage of measured results for archiving and later reanalysis.
Audio Output:
A minimum 10 watt audio amplifier and loudspeaker for output of the vibration signal as an audible sound for qualitative assessment of the bearing vibration performance to complement the quantitative software analysis.
Personal Computer:

A personal computer (PC) for operation of the instrument, analyzing measurements, storing files, and transferring files using a USB device.  The PC shall include Windows base operating system, XP Pro, or later.  The PC shall be EPA ENERGY STAR compliant.  
Cabling and electrical connections:

All cabling hardware to interface control PC to instrument and for electrical power shall be provided to use 120V/60 Hz AC facility electrical power.

Facility Requirements:

Temperature and relative humidity: The instrument shall be able to meet the performance requirements when located in the user’s controlled environment bearing test rig assembly lab.  This lab maintains controls for particulates < 100k (typically 10-20k), temperature 70-76 F, and relative humidity 40-50%, 

Vibration Isolation:  The instrument shall be located in a ground floor and windowless lab, no heavy machinery nearby, where the typical seismic vibration activity is one or two workers in the lab walking on the tiled, concrete slab floor.   Further, a leveled, grade B granite surface plate 60 x 36 x 6 inches, shall be available (user provided) to support the instrument.  If this is insufficient, the vendor shall provide for necessary vibration isolation to enable the instrument to work to the specifications listed, either via inherent design, or a modular isolation base for use on a laboratory bench top, or a dedicated isolated work stand of the vendor’s specifications. 

Compressed Air:  A high purity air source, 80 pounds per square inch is available if needed.

Electrical Power:  All system hardware shall be able to operate from 120v/60Hz AC voltage.
Installation and training:

The vendor shall install the instrument and provide minimum of one day operator training and calibration instruction.  

