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User Guide: Measurement & Test Equipment Maintenance
(including Test Fixtures)

· When introducing a Traceable Measurement and or Test Reference to a Test set-up, new or updated, a test sensor from stock is used for a suitable calibration to verify expected output.  The verification sensor established for a particular calibration set-up may also serve as an adequate comparison.

· Calibration references change. This occurs when a variety of reference methods become available due to new technology or improved efficiency.

Examples:

a.) Morehouse Force Proving Ring Reference changed to Strain Load Cell Reference.

b.) Hiese Gauge Bourdon Tube Pressure Reference changed to Strain Sensor Reference.

In these situations, the two references are tested back to back (old style versus new) for consistency in output.  Typically a sensor calibrated previously with the old style method can be pulled from stock and calibrated against the new method to prove consistency.

· When calibration references are updated as a result of a rotation of standards (Example:  The Back to Back Vibration Reference.), the latest standard to be put into service is tested against current reference data before implementing the new reference information.  The comparison of collected data to that of the N.I.S.T. report will serve as approval prior to installing the new reference information.

Note:  In the event that the new or updated reference information indicates an inaccurate result, consult with the Calibration Technical Manager for input in resolving the situation.  Typically the matter will be directed to the Quality Control Department and handled with the originating Calibration Service.

· Calibration personnel are responsible to observe equipment used in the calibration lab, (Power supplies, Charge amplifiers, Frequency Generators, Oscilloscopes, etc.) which is identified with a PCB control number.  The Calibration interval is also indicated on the equipment in the form of a label. It is up to Calibration personnel to ensure that the equipment in use is within a current calibration cycle.  If such equipment is noticed to be out of calibration, it is up to the individual to notify Quality Control in order to rectify the situation.

· Equipment used in the calibration lab, (Power supplies, Charge amplifiers, Frequency Generators, Oscilloscopes, etc.) that appears to be malfunctioning is addressed by pulling the equipment out of service and delivering to the Quality Control Department for evaluation and/or repair.  A brief description of the failure should be documented on the equipment repair form (QC028) .

NOTE:  When faulty data becomes evident as a result of equipment malfunction, it is necessary to validate any product tested previous to the failure by pulling items tested in that particular area from stock that may be suspect.  Calibration personnel are required to check with the Product Line Supervisor to insure that no items were released for shipment that may be suspect.  In the event that a product was shipped before the retrieval was possible, the Sales Department must be notified so that the product can be recalled for validation of test results.

The Calibration Technical Manager (or delegated representative) will make the decision to resume calibration activities only after a complete review of cause and corrective action have been determined to be acceptable.fillin "Enter any unusual conditions (e.g., exceptions or special circumstances):
· Equipment such as cables, connector adapters, and clip leads, etc., manufactured by PCB that is damaged during use can be repaired by initiating an in house repair form (TA081). The item in need of repair is taken to the Transducer Assembly department for repair and/or replacement.

· Calibration personnel are responsible to observe fixturing used during various calibration processes for cleanliness and/or damage. Any fixtures in need of repair are addressed by filling out a shop order (TA080), describing the problem, along with a detailed drawing of the fixture. The fixture is then taken to the machine shop for necessary repair and/or replacement.

· The process of calibrating dynamic pressure sensors on the deadweight calibrator results in the aggressive use of the test apparatus.  The organizational “preventive maintenance” software triggers preventive maintenance to the deadweight calibrators.  In an effort to ensure proper functionality and accuracy between regularly scheduled calibration intervals, the maintenance for these devices includes the following:

1. Refer to the specific deadweight calibrator operator’s manual for identification of parts and assemblies.

2. Locate the poppet valves and O-rings on the model schematic.  Dis-assemble the calibrator and observe the condition of O-rings.  Refer to the manual for proper sizes and replace as needed, any O-rings showing signs of wear.  (Visible by tears or erosion to the material.)

3. Observe the weight columns for excessive wear in the form of stress cracks or other physical damage that indicates deviation from the original dimension.  Order from the manufacturer and replace as needed.
4. Locate the calibrated piston and dis-assemble for a visual inspection.
i. Observe any wear marks or scratches on the piston surface.
ii. Re-assemble the piston into the pump and apply dead weights, equivalent to 10 kpsi, onto the piston column.  (5 kpsi for the lower range pumps.)
iii. Use a sensor or dummy plug to seal the system and compress the hydraulics in the pump to allow the weight column to float without topping out.
iv. Spin the column and observe the stability of the floated weights. 
NOTE:   The piston is determined to be accurate if the weights are able to float for a period of 1 minute.  If the pump is unable to maintain pressure for this period and all sealing devices are secure (poppet valves, union gaskets, etc…), the pistons must be replaced.

v. Document the performance date of the preventive maintenance onto the verification record (TC022) along with any comments regarding the condition of the pump assembly.


SPECIAL NOTE:  All equipment and fixtures located in the calibration department are essential for the efficiency and accuracy of measurements and are to be treated in a manner as not to promote damage and or deterioration.  Anyone intentionally damaging and/or destroying these items will be dealt with on a managerial level for discipline.

Unusual Conditions:
1- New methods of measurement and test introduced to the production level of calibration are to be qualified in the Engineering Research and Development Department prior to implementation.

2- Notify the Calibration Technical Manager when experiencing problems as mentioned above. Always get a second opinion when in doubt.

3- Reference standards used for back-to-back calibrations are handled in accordance with TC1001 (Verification test for acceleration software and standards), if found to be malfunctioning.

4- Situations regarding pressure tubes and/or blocks that rupture in the 905 High Pressure pump are handled within the calibration department. fillin "Enter any unusual conditions (e.g., exceptions or special circumstances):
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