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User Guide:  Verification Test for Vibration Calibration Work Stationsfillin "Enter Title of Procedure"

Purpose:

To track the performance of the working standards used to calibrate the vertical sensitivity and frequency response of vibration sensors.  This guide also serves to validate the software used for gathering the test results as well as providing random error contributions necessary for uncertainty analysis.  Verifications are performed on a daily, as used, basis.
Responsibilities:

The Calibration Technical Manager is responsible for maintaining this guide.
The Calibration Test Technicians are responsible to carry out the steps outlined in this guide.
Affected Department / Product Group / Support Group:

TC vibration, IMI, NC including repair department

Associated Documents:

QAM, QSM, ISO-9001, ISO 17025
Procedure:
1.) A sensor is selected from inventory and identified as the “verification” sensor for the calibration setup. (Model 353B04 or equivalent for mid-range shaker and model Q353B51 or equivalent for the long-stroke shaker).

2.) A calibration by primary methods (AT401-22) is performed on the verification sensor from 5 Hz to 20 kHz.  The sensor model number and serial number along with the resulting data (frequency and amplitude) is installed into the final calibration workstation software as necessary for reference during this process.

3.) Refer to the general-purpose acceptance test for “ ICP Accelerometers” Frequency Response (AT401-3), for the test equipment to be used during verification.  

NOTE:
The low frequency calibration stations are verified in the same manner as the mid-range calibration stations.  The equipment used during low frequency calibration is outlined in the corresponding acceptance test (AT401-12).

4.) The software indicates that verification is required for a specific reference if it has not yet been verified for that day (See figure # 1).

5.) Mount the verification sensor on top of the working standard to be verified and enter the model and serial number of the verification sensor into the appropriate fields displayed on the calibration station computer screen (The letters “VER” are added to the base model number of the verification sensor so that the software saves the information into a specific table for result comparison.  Example: 353B04VER).  Set up the profile under the selection of “perform calibration” and perform a frequency response from 5 Hz to 20 kHz (The frequencies used during verification of the low frequency test set up are 0.5 Hz to 1 kHz).

NOTE:  The verification frequency range will depend on the shaker capability.  Some mid-range shaker systems are not capable to 20 kHz and will have a limited range of operation (Typically between 10 kHz and 15 kHz).

6.) After the frequency sweep is complete, select “save”.  To observe the result and identify any performance related issues, click on the “Utilities” option listed at the top of the main menu interface screen (See figure # 2).  On the following screen, results from any workstation can be viewed by selecting the desired station under the “StationID” drop down menu (See figure # 3).
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Figure # 1
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Figure # 2
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Figure # 3
NOTE:
In an effort to ensure accurate, repeatable test results, an acceptance guard band for vertical sensitivity has been established at ± 0.5% for the 100 Hz. reference frequency between the daily verification result and the original calibration performed by primary methods from step 1.  Guard bands established for the entire frequency response result obtained during verification are listed below:

For Mid-range setup

From 5 Hz to 9.9 Hz (± 2.0 %)

From 10 Hz to 2,999 Hz (± 1.0 %)

From 3,000 Hz to 10,000 Hz (± 2.0 %)

>10,000 Hz (± 4.0 %)

For Low Frequency setup

From 0.5 Hz to 1 kHz (± 1.0 %)

Example:


If the original sensitivity for the verification sensor at 100 Hz. is 10.00 mV/g and the deviations at 1 kHz. and 7 kHz. are 2.0% and 5.0% respectively, then the acceptable results are 9.95 mV/g to 10.05 mV/g at 100 Hz, 1.0% to 3.0% at 1 kHz. and 3.0% to 7.0% at 7 kHz.
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Figure # 4
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Figure # 5
NOTE:  A failed verification as a result of a faulty reference sensor is addressed by removing the faulty unit from use and sending to it the transducer assembly department for repair.  After the sensor is repaired, a new calibration certificate is generated for QC records regarding equipment control.  The QC department is notified and supplied with new calibration documentation if the reference sensor is not repairable and replaced with a new unit. 

NOTE:  A failed verification as a result of faulty measurement equipment such as Data Acquisition Cards, Digital Volt Meters…etc, is handled by following the procedure TC1022 (Measurement and Test equipment maintenance).  

Referenced Documents:

AT401-3, AT401-12, AT401-22, TC1022 
Unusual Conditions:
1) A failure to produce a passing verification is evaluated for cause by the calibration technical manager or delegated representative.  The Calibration technical manager or delegated representative will determined that the system is ready for use only after the failure is identified and corrected.

2) Items tested prior to an identified verification failure at a specific calibration setup are retrieved for a re-check after the setup is corrected.

3) Manual calibration stations may be verified by selecting and using a suitable “verification sensor” from product inventory.  In this situation, the original calibration of the verification sensor, as inventoried, serves as the reference for daily (or as used) comparison.  This method of verifying the calibration station involves a single point calibration at the system operating frequency (typically 100 Hz).  The results are documented as pass/fail on a verification record (TC022).  The same acceptance criteria of +/- 0.5 % from the example displayed in the note after step 5 applies for this method of verification.

4) Calibration stations that include multiple shakers (mid-range, low stroke or high frequency) are verified regularly by running a verification sensor for acceptance.  The software is only capable of saving one verification record for trending.  The result of this process for other shakers used at the same system may be handled by saving the result to the network database and printing a hard copy for performance comparison.

5) While this guide is intended for the use of verifying all of the back-to-back calibration stations, situations may develop where customized setups may result in the inability to use the software as intended.  Under these circumstances, the calibration technician is responsible to demonstrate reasonable evidence that the system is verified ok to use before acceptance calibration is performed on product.
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