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1. PURPOSE  

The purpose of this document is to establish a system for the calibration and maintenance of all precision measuring equipment used to demonstrate the product conformance to specified requirements, including sub-contracted calibration services.
2. SCOPE   

This procedure shall apply to all Inspection, Measurement and Test Equipment owned by Aircraft Belts Inc (ABI) or Firstmark Aerospace Corp (FAC), on loan or provided by the customer to verify product conformance.

3. APPLICABLE DOCUMENTS

3.1. ANSI/NCSL Z540

Calibration Laboratories/Measuring/Test Equipment

General Requirements
3.2      11.01.00.01


Non-Conforming Measurement & Test Equipment

Evaluation 
        3.3      13.01.00


Non-conforming Material Control and Review
        3.4      16.01.00


Records Management 

4.
DEFINITIONS

4.1 Calibration - A comparison of two instruments or measuring devices, one of which is a standard of known accuracy traceable to national standards, to detect, correlate, report, or eliminate by adjustment any discrepancy in accuracy of the instrument or measuring device being compared with the standard. In the case where a standard does not exist the bases for calibration will be defined or verification shall be recorded.  
4.2  Standard - An instrument with a known value, and is recognized by all as a basis for comparison.
4.2.1 Reference Standard: a standardized object or substance which is used as a measurement base for similar objects or substances.  Reference standards are not calibrated, they are the known good object or substance that items are compared against.
4.3  Measurement & Test Equipment- Any measurement equipment used to prove product conformity.  Equipment used to prove product conformity must be calibrated.  Internally Firstmark uses the terms inspect, test, verify, and calibrate to identify steps where equipment is used to prove product conformity.  The following are examples of Measurement & Test Equipment:
4.3.1 Calipers
4.3.2 Multi Meters

4.3.3 Thermometers

4.3.4 Surface finish measuring equipment

4.3.5 Smart Scope

4.3.6 Leak Tester

4.3.7 Weights

4.3.8 Tachometers

4.3.9 Vacuum gage

4.3.10 Pressure gage

4.3.11 Rulers (scales) 

5. PROCEDURE 

5.1 Responsibility:

5.1.1  Firstmark Aerospace/Aircraft Belts Inc. shall select and issue to the user calibrated equipment, which provides a minimum reliability of 95% and 10:1 accuracy ratio of characteristics to be gauged. Calibration labels shall be reviewed to verify status prior to issuing.

5.1.2  Calibration Technician/Outsourced Calibration Service is responsible for preparing and maintaining written or electronic records indicating the maintenance required and the periodic calibration of equipment based on type, purpose, and degree of usage.

5.1.3 Calibration Technician/Outsourced Calibration Service will monitor the calibration records and ensure equipment is recalled to Metrology Lab prior to expiration of calibration due date.

5.1.4 Calibration Technician/Outside Calibration Service will use form 11.01.00.01 to notify Firstmark Quality Manager or Engineering Manager of any Measurement & Test Equipment found to be out of tolerance by greater than 25%.

5.1.5 Firstmark will evaluate the impact on quality of Measurement & Test Equipment found to be out of tolerance by greater than 25%.  Customers will be notified if Firstmark determines that the out of tolerance conditions impacts product quality.  Records of the evaluation will be documented on form 11.01.00.01.
5.1.6 Outsourced Calibration Sources must hold a current third party certificate for the calibration services performed for Firstmark.  

5.2 Equipment Identification

5.2.1 Equipment included in the calibration program will be assigned a unique identification number.

5.2.2 Equipment will be logged into the Equipment Inventory List maintained by Calibration Technician/Outsourced Calibration Service.

5.2.3 Identification numbers shall be maintained on applicable equipment and shall not be removed until equipment is permanently withdrawn from service.

5.3 Adequacy of Standards and Traceability

5.3.1 Calibration of Standards shall comply with applicable Federal Specifications and shall be traceable to the National Institute of Standards and Technology (NIST).  Where traceability to international, national or intrinsic standards of measurement is not available, suitable reference materials can be used.
5.4   Equipment Used for Acceptance

5.4.1 The frequency of calibrations shall be based on manufacturer’s recommendation and continued accuracy of the equipment as derived from historical data and the degree of usage by either measuring and test equipment type or individual piece of test equipment.

5.4.2 Changes to Inspection, Measuring and Test Equipment calibration intervals shall be based on the following:

5.4.2.1 Calibration intervals shall be shortened if the result of the current calibration or previous calibrations indicates that such action is appropriate to maintain acceptable reliability.

5.4.2.2 The Quality Manager or Calibration Technician shall consider the  gage/equipment life and the use of the equipment/gage prior to lengthening the interval.

5.4.2.3 Quality Manager or Calibration Technician may approve to extend calibration when required to prevent a test interruption or when an extension is warranted due to extenuating circumstances, provided it will not be detrimental to the equipment. 

5.4.3 Calibrate Before Use

5.4.3.1 Equipment Identified as “calibrate before use” must be calibrated to a known standard prior to each use.  
5.4.3.2 The standards used to calibrate the equipment will be calibrated to 10X the accuracy of the equipment it is calibrating, unless otherwise directed by an industry, manufacturers standard, test/calibration specification.
5.4.3.3 The identification number of the standard will be attached to the equipment requiring calibration before use, normally this is done with a identification label.  “Calibrate Using Standard ID XXX” is the suggested method of identifying the proper standard. 

5.4.3.3.1 The standard identification may be attached to the equipment storage container as needed.
5.4.3.4 Firstmark standards will be treated as calibrated equipment per this procedure.
5.4.4 Reference Standards are identified by an identification number and are labeled as “Reference Standard.”  
5.5 Calibration Records

5.5.1 A complete and accurate record shall be maintained for all equipment subjected to calibration requirements. Calibration equipment shall have the following information recorded:

5.5.1.1 Equipment Description

5.5.1.2 Equipment Identification Number

5.5.1.3 Equipment Size/Range and Rated Accuracy

5.5.1.4 Date of Calibration

5.5.1.5 Calibration Due Date

5.5.1.6 Frequency of Calibration

5.5.1.7 List of Standards and Methods Used for Calibration

5.5.1.8 Equipment Location 

5.5.1.9 Personnel Performing/Verifying Calibration

5.5.1.10 Percent Accuracy Full Scale When Required

5.5.1.11 Off-Site Calibration Report/Certification

5.6   Interval for New Equipment

5.6.1 The Calibration Technician/Outsourced Calibration Service shall review individual IM&TE calibration intervals in which no past historical calibration data is available. This review shall be performed on the basis of the following minimum parameters to establish initial interval:

5.6.1.1 Environment IM&TE is to be subjected


5.6.1.2 Durability of IM&TE

5.6.1.3 Usage – (percent of usage)

5.6.1.4 Manufacturer’s Recommendation

5.7 Third Party Calibration

5.7.1 Calibration of equipment that cannot be accomplished at Firstmark Corp or the Outsourced Calibration Service shall be performed by approved calibration sources.  Third parties may be approved by Firstmark or the Outsourced Calibration Company.  Standards used for calibration shall be traceable to NIST.  Certification data sheets shall be furnished for each item calibrated.
5.7.2 Calibration Certificates shall satisfy ANSI/NCSL Z540 and contain as a minimum the following information:

5.7.2.1 Date of Calibration

5.7.2.2 Calibration must meet or exceed manufacturer published specifications or defied acceptable alternative.

5.7.2.3 Traceable to NIST through National Bureau of Standard test number.

5.7.2.4 Environment, when applicable, in which result were obtained.

5.7.2.5 If equipment out of specification when certified, supply brief statement of condition.

5.8 Vendor Consignment

Test equipment on loan outside the facility shall be subject to recall for periodic calibration.  Calibration may be performed at the equipment holder’s location; providing calibration records conforming to this SOP can be provided at Firstmark Corp request.

5.9 Damaged or Suspected Out of Tolerance Evaluation

5.9.1 Any Measuring and Test Equipment that is damaged in any way or suspected to be out of calibration will be removed from service immediately and returned to calibration laboratory until repaired and/or recalibrated. 

5.9.2 Large items that cannot be physically moved will be tagged with the appropriate identification until re-calibrated.

5.9.3 If available, a replacement instrument will be issued until the “damaged” instrument is re-calibrated.

5.9.4 Damaged or out of tolerance equipment may be repaired or scrapped. 

5.10 Out of Tolerance Equipment:
5.10.1 The Calibration Technician/Outside Calibration Service will Document the out of tolerance condition on Form 11.01.00.01 recording:

5.10.1.1 Equipment Identification Number (Equipment ID) or attach an equipment list or calibration report including the Equipment ID.

5.10.1.2 Calibration Date

5.10.1.3 Description of Non-Conformance (describe the out of tolerance condition or supply calibration report describing the out of tolerance condition)

5.10.2 The Calibration Technician/Outside Calibration Service will forward the form 11.01.00.01 and any additional data to the Quality and/or Engineering Manager for review.

5.10.3 The Quality and/or Engineering Manager will evaluate:

5.10.3.1 The data provided on/with form 11.01.00.01,

5.10.3.2 The equipment and the potential impact on products inspected using the equipment including but not limited to the following:
5.10.3.2.1 Is the equipment used for product acceptance,
5.10.3.2.2  Is the equipment in tolerance for the product(s) specification(s)  inspected,
5.10.3.2.3  Could the range of out of tolerance equipment effect product conformity,
5.10.3.2.4  Will downstream inspection(s) or test(s) verify support product conformance, 
5.10.3.2.5  Location (internal and external) of any potently out of tolerance products.  

5.10.3.2.6  Can the equipment be used in a limited capacity (the out of tolerance range does has no impact on the product inspected.

5.10.3.3 If potently out of tolerance product escaped the facility, any impacted customer will be notified per 13.01.00.
5.10.3.4 Potently out of tolerance product that has not escaped the facility will be processed per SOP 13.01.00.

5.10.4 The Quality and/or Engineering Manger will complete form 11.01.00.01 document the Equipment and Product Disposition.  Records will be maintained per records section. 
5.11 Evidence of Calibration

5.11.1 When impractical to apply the calibration label to the equipment due to size, shape or use of the equipment, one of the following practices shall apply:

5.11.1.1 The equipment container shall be labeled.

5.11.1.2 A calibration label shall be applied to a tag, which shall be attached to the equipment.

5.11.2 Tamper proof seals shall be used to safeguard equipment from any adjustments that would invalidate the calibration settings.

5.11.2.1 Equipment with broken or missing seals shall be removed from service and re-calibrated.


5.12 Calibration Recall

5.12.1 All equipment requiring calibration shall be maintained in accordance with the calibration recall system described in this procedure.  Calibration recall is the responsibility of the Calibration Technician/Outsourced Calibration Service.

5.13 Obsolete and Out of Service Equipment

Equipment that is no longer in use shall be placed in a segregated or bonded area.  Large equipment and stationary equipment shall be identified and retained on site.  

5.14 User Responsibilities

5.13.1
Personnel shall perform the following examination of calibrated equipment prior to use:

5.13.1.1
Check the calibration label to ensure current calibration status.

5.13.1.2
Check to ensure that tamper proof seals are present and intact.  Seals, which appear to be damaged, shall be cause for re-calibration. 

5.13.2 Users shall maintain and protect measuring and test equipment against            conditions that may affect achieved calibration accuracy and overall condition   of equipment. It shall be the responsibility of the user to return the equipment to the Calibration Laboratory when the following occurs:





5.13.2.1
When it has been knowingly damaged.


5.13.2.2
When it does not contain a calibration status.


5.13.2.3
When it is due for calibration or obsolete.


5.13.2.4
When it is inaccurate.


5.13.2.5
When it is no longer required for the function for which it was assigned. 

5.13.3 No one shall knowingly uses out-of-calibration equipment to accept production hardware, unless a Calibration Technician or Quality Manager has extended the equipment’s calibration due date.

5.15 Environment Control

5.15.1 Inspection, Measuring and Test Equipment standards shall be maintained under environmental conditions to assure measurements of required accuracy.

5.15.2 Equipment requiring calibration shall remain in the calibration area long enough for the temperature to stabilize.

5.15.3 IM&TE shall be calibrated in an environment which is within the following parameters:

5.15.3.1 Temperature and humidity shall be recorded on each individual equipment calibration record.

5.15.3.2 Calibration Lab

5.15.3.2.1 Temperature Range 65 degrees F to 80 degrees F

5.15.3.2.2  Humidity Range 50% RH +/- 20% RH

5.15.3.3 Production /Other Area Parameters

5.15.3.3.1 Temperature Range 65 degrees F to 82 degrees F

5.15.3.3.2  Humidity Range 50% +/- 30% RH

5.15.4 Calibration Technician/Outsourced Calibration Service shall review the temperature and humidity measurement to ensure that the environment is within the specified parameters.

5.15.5 Standards shall be calibrated to the degree and type of controls per the applicable standards.

.

6. RECORDS

Records are stored per the Records Management SOP 16.01.00, as appropriate.

REVISION HISTORY

A. Removed obsolete procedures (QP 2005 & QP 4014) from applicable documents.  Modified procedures sections to exclude any equipment use in fractional of an inch from calibrated tools.

B. “Due for Calibration “was added to paragraph 6.16.1.3.  Work Instruction 11.01.30 also added to the table on section 6.18.4.

C. Work Instruction 11.01.33 added to the table in section 6.18.4.  Changed Torque Watches and Torque wrenches to Mechanical Category from Electrical in Section 6.18.4.

D. Equipment safety guard was added to the procedure in section 6.11.3 and 6.11.4.  In addition, Electrostatic Discharge Procedure 09.01.00 was added to Applicable Documents to reflect section 6.18.3.  External calibration record also added to section 7.0. 

E. Mechanical equipment table in section 6.18.4 removed from SOP.  Also added Davis-Inotek Calibration Company as an outside calibration lab for all mechanical equipment.  Remove Tecstar and added Firstmark Aerospace. Modified several paragraphs to reflect outside calibration services.

F. Temperature parameters in paragraph 6.17.3 modified.  Added “Government Industry Data Exchange Program” (GIDEP) to applicable documents.  Modified to Firstmark Aerospace from Tecstar format. 08/09/02 

G. Added sections 6.16.3, and 6.16.4.  Revised per T. Muller 
10/10/02

H. Added 3.11, 3.12, 3.13, Work Instruction as a Link to Calibrate before use of tools.

Changed Calibration Specialist to Electrical Calibration Specials and or Sub contract.

Changed frequency of calibration to: The Manufacturers Recommendation.

Added 6.6.1.4 to reflect the same to 6.6 Interval for New equipment.

Added “On form 11.01.00.01” to 6.10.4.2.

Removed “On as specified by Firstmark Aerospace,” on 6.11.2.

Removed “Equip Not Available…” and replaced with check the “Lost Status” in

Gage Track.

Added “See Applicable Work Instructions per 3.13, 3.14, 3.11, 3.12” to 6.18.5

Changed “Davis-Inotek Calibration” to “Approved Outside Calibration Service.”                    Revised per T. Muller  02/05/03

I. Revised the procedure to reflect the current process practiced by the facility. P. Blevins 11/7/05

J. Removed reference to obsolete form “11.01.00.01 Inspection Record Form” from applicable documents.  Removed highlights from document.  06/07/06

K. Removed reference to GIDEP Government Industry Data Exchange Program 06-30-06

L. Added ABI changed header from FAC to Firstmark Corp, general update to reflect current practices
8-21-07


M. Revised section 5.2 to comply with current business practice vs. industry standards
06/10/09
N. Reformatted 5.1.1 thru 5.1.3, added 5.1.4 and 5.1.5, added “a minimum reliability of 95%” to 5.1.1.
12/03/09

P.
(1.1), (5.13.2.5), (5.14.4), and (5.14.5) clarified text; 5.9.4 removed; 5.13.1 thru 5.13.3 was 5.16.1 thru 5.13.3
03/02/10

Q
Added 3.2, 3.3, 3.4,4.2.1, 4.3, 5.4.3, 5.4.4, 5.10.  Removed “5.15.5 Standards shall be calibrated to the degree and type of controls per the applicable standards.”
02/21/11
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