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1.   OBJECTIVE AND QUALITY STATEMENT

The objective of Chavez Calibrations International, Inc. is to provide Charpy verification and calibration specimens which conform to the requirements of ISO Guide 30 and ISO Guide 31.  It is the intention of CCI to provide a quality product and extremely high quality customer service by conforming to ISO Guide 31 and ISO Guide 34.  CCI specimens are characterized according to the requirements of ISO Guide 35.  

All tasks assigned to the Technical Manager and the Quality Manager are shared by all owners.  All owners are trained in all managerial and quality responsibilities to ensure that any one owner can perform the daily operations of the company alone if required.  All work is checked by a second owner as soon as practical.  Each owner must show that he/she is capable of performing all tasks properly.  If it is determined that any owner is making an excessive number of mistakes, additional training will be required.

All owners are free from internal or external pressures that might affect the quality of their work.  Owners will not be involved in activities that may diminish the confidence in competence or impartiality.  Owners will not be involved in activities that may impair judgment or operational integrity of CCI.

1.01   The Technical Manager is responsible for the following tasks and compliance with Guide 34.

(a)  Oversee packaging and documentation of specimens received from supplier

(b)  Oversee packaging and documentation of specimens when preparing a shipment

(c)  Visit suppliers annually to audit specimen preparation procedures

1.02   The Quality Manager is responsible for the following tasks and compliance with Guide 34.

(a)  Physical check of the specimens when received from supplier to be sure of the series number

(b)  Check all certificates when prepared for specimens

(c)  Check all shipping, customs, NAFTA, and Country of Origin documents before shipments are                                       released

(d)  Oversee verification and evaluation procedures

(e)  Check database periodically for correctness

(f)  Check verification letter and machine sticker before mailed to customer

(g)  The final draft of a form or procedure and any necessary training

2.   VERIFICATION SPECIMEN PRODUCER RESPONSIBILITIES 

Each producer listed below has provided acceptable Charpy verification and calibration specimens for CCI and NIST for over 15 years.  Each continues to provide these specimens to CCI and NIST with a high level of accuracy and efficiency.  These producers are not required to perform the acceptance testing provided in section 2.05 of this manual.
Producer List:
Laboratory Testing, Inc.


BMC Marketing Group




2331 Topaz Drive



300 E. Pleasant Street




Hatfield, PA  19440



Churubusco, IN  46723




Contact:  Rick Heist



Contact:  Steve Barcus




Phone:  800/219-9095


Phone:  260/693-2193




Fax:      800/219-9096


Fax:      260/693-3448

2.01   Each producer will be provided with Attachment 9 – “Producer Manufacturing Requirements” when specimens are ordered.  The producer shall be supplied with the required materials to produce Charpy verification specimens as required.  The producer shall use 4340 steel to produce the low and high energy level specimens.  The producer shall use T-200 Maraging steel to produce the super-high energy level specimens.  These materials shall be well marked so that they cannot be confused.  The materials shall be stored separately in a dry area.
2.02   The producer shall prepare specimen blanks from the proper material to produce the appropriate energy level specimens requested.  Each blank shall be approximately 2.2 inches long.  The specific steps to produce and heat treat the materials at each energy level are proprietary and protected by the producer.  Each production lot shall consist of a maximum of 2000 blanks. 

The producer shall be responsible to prepare specimen blanks and heat treat the 4340 steel of low energy specimens to fall within the ASTM Standard E 23 recommended range of 13-20 Joules.

The producer shall be responsible to prepare specimen blanks and heat treat the 4340 steel of high energy specimens to fall within the ASTM Standard E 23 recommended range of 88-136 Joules.

The producer shall be responsible to prepare specimen blanks and heat treat the T-200 steel of super-high energy specimens to fall within the ASTM Standard E 23 recommended range of 176-244 Joules.

After heat treating, the producer shall machine the Charpy specimens to the dimensions and tolerances found in Attachment 4, Specimen Drawing.
After the specimens are heat treated, 75 specimens will be randomly chosen from the production lot and will be referred to as the pilot lot.  The pilot lot will be tested and analyzed in accordance with sections 3.01, 3.02, and 3.03.

The sample size of the lot shall be determined and will dictate the number of specimens in a set of verification specimens to be sold to customers.
2.03   The production lot will be completed and shipped to CCI along with the appropriate documentation.  The completed specimens will be coated with a rust preventative and packaged securely before being shipped to CCI.  

2.04   Each producer will be audited once each year by at least two owners.  The producer will provide access to the employees who produce Charpy V-notch specimens.  The producer will also provide access to the manufacturing and measurement equipment and calibration records.  Each producer will provide access to heat treating facilities and records to assure that their heat treatment contractors are following procedures.
2.05   The following procedures will be followed to qualify a new supplier.


1. The prospective new producer will manufacture a lot of 50 specimens of any material of his choice and provide them to CCI.  CCI will make measurements to make certain that the specimen dimensional requirements conform to the drawing in attachment five of this manual.  If more than 0.02% of the specimens do not conform to the requirements of the drawing, the lot will be rejected.

2.  When step 1 is completed successfully, the candidate supplier will decide which energy ranges he would like to produce.  The candidate will purchase enough material from CCI to produce 300 specimens of the desired energy level.  He will then produce 300 specimens at the chosen energy level and provide them to CCI for evaluation.  CCI will then test the specimens according to the same procedure that all Charpy reference materials are tested.  The analysis will be performed and if the testing produces results of a sample size of 5 or less, the production of the chosen energy level will be considered successful and the supplier will be accepted.  This procedure must be completed for each energy level that the supplier would like to produce for CCI.

3.   SUMMARY OF STATISTICAL EVALUATION OF TEST RESULTS

CCI will perform the following calculations to determine the acceptability of each production lot supplied by the supplier.  It is CCI policy that all data and calculations are checked for accuracy by at least one other person before recorded.  Microsoft Word, Excel, and Access programs are used to evaluate, store, and report data.  The following information pertains to calibration and verification specimens.

3.01   Seventy-five bars will be randomly selected from the production lot by the supplier after heat treating.  These bars will be completed and designated the pilot lot.  Twenty-five specimens will be tested on each of three designated reference Charpy machines.  These machines will either be the three verification machines located at NIST, Boulder, Colorado or they will be three machines designated reference machines by the CCI Technical Manager and traceable to NIST by testing NIST verification specimens and receiving an acceptable verification letter from NIST.  The production lot may also be traceable to NIST by processing the steel blanks in the heat treating furnace at the same time that NIST blanks are processed.  NIST will then determine the certified value for all of the steel in the furnace.  The NIST certified value will then be applied to the CCI specimens.  Low and high energy level specimens are tested at -40( ( 1 (C.  Super-high energy level specimens are tested at 21( (1(C.  The test temperature may vary according to specimen requirements and will be stated on the certificate.  

The homogeneity of the lot is determined by the following method.  Twenty-five specimens are tested on each of the three reference machines.  The average and standard deviation are calculated for each machine.  In order for a low energy lot to be considered homogenous, the standard deviation of the 25 specimens tested on each machine should not exceed 0.740 Joules.  In order for a lot of high or super-high energy specimens to be considered homogenous, the standard deviation of the 25 specimens tested on each machine should not exceed .037 Joules times the average of each machine.  It is not required that the calculated standard deviations noted above be less than the noted limits.  The above limits assure that the sample size will be five specimens or less which is the accepted limits.  There is no requirement for the number of specimens in a set of specimens.  The average of the standard deviations from each of the reference machines is an indication of the homogeneity of the lot.
The average energy from each machine will be used to calculate the verified value for the production lot.  The reference machines are numbered 1, 2, and 3.
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3.02   The standard deviation from each machine will be used to calculate the pooled standard deviation for the production lot.
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3.03   The sample size is the number of specimens that will make up a unit of specimens provided to a customer.  The sample size is a direct result of the pooled standard deviation of the production lot.  The lower the pooled standard deviation, the fewer specimens are required to make up a unit.  

E = 1.4 Joules (J)


Low energy specimens


E = 5% of pooled average (J)

High and Super-high energy specimens

sp =  Pooled standard deviation (J)
All energy levels

n = Sample Size
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3.04   The stability of each production lot can be tracked by producing a Data Summary Report.  This report is found in the Charpy database.  Go to Main Menu Panel, click the Reports button and choose Data Summary Report.  Enter the series number of the production lot.  A report will be generated automatically.  If the report indicates an outlier, the specimen must show some kind of physical evidence that produced the outlier value.  The report will give valuable data including the number of machines that pass and fail using this series number.  This pass/fail ratio can be used to track the stability of the production lot.  The normal production lot should produce a 10% – 15% failure rate.

3.05   The combined uncertainty of a production lot will be determined by using the NIST uncertainty template found in Attachment 11; Reference Value and Reference Value Uncertainty Calculations: 2005, NIST, J. Splett

4.   SUMMARY OF PACKAGING SPECIMENS

4.01   A certificate is prepared for each series of verification specimens and calibration specimens using the guidelines of ISO Guide 31.  A questionnaire has been developed and is included with verification specimens.  This questionnaire provides information and instructions to perform and document the pertinent information and results of the direct and indirect verification requirements of the current ASTM Standard E 23.  
4.02   The sample size calculation for the production lot is used to determine the number of specimens in each set.  When specimens are received from the supplier, they are checked to see that they are stamped with the appropriate series number, serialized, and are coated with a rust preventative.  Each set is then wrapped in rust preventative paper.  A label with the appropriate series number and the number of specimens in a set is generated.  The label and the wrapped specimens are heat sealed in plastic.  A label with a special warning is included with the super high energy level specimens only. 

5.   SUMMARY OF INQUIRY AND ORDER PROCEDURES
5.01   TELEPHONE INQUIRY AND ORDER


5.01.01   When a telephone inquiry is received, the following pertinent information is recorded in the telephone log.  



Date and time of call


Caller’s name


Caller’s company name


Caller’s phone number


Complete list of information provided to caller



Summary of conversation

5.01.02   When a telephone order is received, the following pertinent information should be recorded in the telephone log and the order should be processed according to the following instructions.



Date and time of call



Caller’s name



Company contact for shipment



Company shipping and billing addresses, if different



Discuss methods of payment



Confirm type of specimens, calibration or verification



Confirm energy levels needed and the number of each energy level



Request type of shipping desired; overnight, second day, or ground



All documentation is stored in a file created for the company

5.02   FACSIMILE INQUIRY AND ORDER


5.02.01   When a facsimile inquiry is received, a response to the inquiry is 
initiated.  The response may be by telephone, facsimile, email, or mail.  The response is recorded and filed in a designated file know as the “Waiting for Reply file”.


5.02.02   When a facsimile order is received, it is checked for the following pertinent information.



Company contact for shipment



Company Purchase Order Number



Company shipping and billing addresses, if different



Payment method and billing information



Type of specimens, calibration or verification



Energy levels requested and number of each energy level



Shipping requirements



All documentation is stored in a file created for the company.

5.03   EMAIL, MAIL, OR FAX INQUIRY AND ORDER


5.03.01   When these types of inquiries are received, a response is made by email, 
telephone, mail, or facsimile.  If the response is made by email, the email is stored 
in the “Sent Messages” folder until the response has been finalized.  The response 
may also be made by telephone, facsimile, or mail. 

5.03.02   When this type of order is received, it is checked for the following pertinent information.



Company contact for shipment



Company shipping and billing addresses



Payment method and billing information



Type of specimens, calibration or verification



Energy levels requested and number of each energy level



Shipping requirements



All documentation is stored in a file created for the company.
6.0   SUMMARY OF EVALUATION PROCESS

After a company has performed a verification test, the fractured specimens and the completed questionnaire are returned to CCI for evaluation.  Upon receipt of the package, the fractured specimens and the questionnaire are removed.  The questionnaire is reviewed and checked for all required information to perform a complete evaluation.  The specimens are cleaned (if necessary), and paired up for inspection.  All correspondence pertaining to verification or calibration results must be checked by another person before they are provided to a customer.

6.01   EVALUATE BRINELLING MARKS

The brinelling marks on the specimens are inspected to determine if the customer’s machine meets the direct verification requirements of the current ASTM Standard E23.

The brinelling marks can help determine the following conditions on a machine.

Worn or damaged anvils

Off center striker

Specimen tested off center

Bent pendulum

Sub-size specimen wear

Incorrect test temperature

Worn striker

6.02   EVALUATE TEST RESULTS 

The questionnaire is reviewed and the test results from each specimen are compared to the brinelling marks on that specimen.  If the brinelling marks support the results, the results are considered to be valid.   If the brinelling marks do not support the results, the machine is considered to have conditions that produce compensating errors, which result in incorrect acceptable results.  If the brinelling marks support the results, the machine is evaluated. 

6.03   COMPARE TEST RESULTS TO VERIFIED VALUE OF SERIES

The test results are entered into the customer database where the results are calculated and compared to the verified value.  
6.04   GENERATE CUSTOMER LETTER

If the customer results are acceptable, a verification letter, a table of results, and a machine verification sticker will be generated and mailed to the customer.  The letter and table of results will include the serial number of the Charpy machine and the date of verification.

The verification sticker will include the serial number of the Charpy machine, the range of verification, and the due date for the next verification.

If the customer results are not acceptable, a letter and table of results will be generated.  The letter will include the results and suggestions to repair the machine or associated equipment or modify the test procedure.  Before a failure letter is mailed, the customer will be contacted by phone, facsimile, or email to discuss the failure and decide on a course of action to expedite an acceptable verification test.  Letters and machine stickers will be checked before mailed. 3
Customer contact information and data will not be shared with other customers without prior authorization from the customer.  Customer information and data are stored in the customer file cabinet and in the monthly test folder on the computer designated CCI-2.  CCI-2 computer

Customer information and data are stored in the customer file cabinet and in the month test folder on the computer designated CCI-2.  The CCI-2 computer is backed up each week to a portable hard drive that is stored in a fireproof box.

7.  CUSTOMER SERVICE
A customer service questionnaire will be sent to each customer.  The questionnaire will be included in the plastic bag with the specimens.  The machine serial number and the date received are written on the questionnaire.  The questionnaire is reviewed for a negative response or comment.  If there is a negative response or comment, the customer is contacted by phone, fax, or email and the negative response or comment is resolved.

If a negative comment is received from a customer, immediate contact is attempted to resolve the problem.

8.   MAINTAINING DOCUMENTS AND CUSTOMER FILES

All pertinent documents such as standards, manuals, and test results shall be filed with visible labels and readily available.  All CCI generated documents such as certificates and questionnaires will be reviewed periodically and revised as necessary.  All customer ordering information, invoices, and payment files shall be stored in a separate file cabinet.  These records will be kept in the file cabinet for three years.  The files will be purged every year and the records will be kept in an archival box for ten years.  All customer technical information, technical correspondence, and test results shall be stored in a separate file cabinet.  These files will be kept for three years.  Each year, the files will be purged to remove the fourth year.  The files will be discarded.  The machine data will remain in the Charpy Database indefinitely.  The Charpy Database is protected by a password available only to authorized entry.

8.01   Data from all critical computer programs such as the Charpy Database, Charpy My Documents will be saved to a portable hard drive once a week and placed in the fire proof safe.  All sensitive customer information will be saved to a portable hard drive once a week and placed in the fire proof safe.  

8.02   The Quality Manager will perform an annual internal audit of internal procedures in the first week of the month of August.  The audit will include using Guide 34 and other documents listed in the Master List of Working Documents, section 12 of this manual.  The audit will insure that the daily operations comply with the all document requirements with special attention to the elements of the quality system.  Any internal audit discrepancies will be documented and presented at the annual management review meeting in September of each year.  The discrepancies will be discussed, corrected, and entered into the SOP Quality Manual as a revision.  Audits of the suppliers will also be completed and discussed at the annual meeting in September of each year.  Special attention will be given to the technical, production, and documentation activities.
8.03   The following preventive actions will be followed to prevent errors in forms and procedures.  All routinely used forms and procedures will be reviewed by all owners before the final draft is accepted.  The accepted forms and procedures will be saved in the related folder on the designated computer where the form or procedure will be used most often.  The text of the customer forms will remain constant for the applicable use.  Only the customer information and data will be changed.  All customer forms and letters will be checked by another owner before being mailed, and faxed or emailed to the customer.  All calculations applicable for the average, standard deviation, and uncertainty for a production lot will be performed by one owner and reviewed by all owners before the test lot is considered acceptable.  Each producer will be audited once each year by at least two owners to ensure that procedures are being followed.  Any changes to the procedures will be discussed at this time.  There will be ongoing interaction with each producer during the production of a lot of reference materials.
9.   PROCUREMENT OF MATERIALS, EQUIPMENT, AND SUPPLIES 

9.01   The choice of steel to be used for Charpy verification specimens is the responsibility of the Technical Manager.  At the present time, 4340 steel is being used to produce the low and high energy level specimens.  T-200, Maraging steel is being used to produce the super-high energy level specimens.  The producer will be consulted to determine if there are new types of steels that may reduce the standard deviation of the production lot.  When a candidate steel is chosen, the appropriate testing will be performed to determine its suitability.

9.02   Purchasing steel is the responsibility of the Technical Manager.  When the steel is purchased, it will be stored in well marked boxes in a dry location.  The steel will be sent to the producer as needed by the appropriate shipping company.

9.03   The purchasing of supplies and equipment is the responsibility of the president.  
10.  PROCEDURES TO FOLLOW WHEN THE RESULTS OF A PRODUCTION            
        LOT ARE FOUND TO BE INCORRECT (NONCONFORMING)

10.01   If a production lot is found to be nonconforming, there will be no further sales from that lot until the problem is determined and corrected.  The producer will be contacted immediately by the Technical Manager to review the production records.  The test results will be reviewed.  If it is determined that the there was an error during production, a determination will be made by the supplier and the Technical Manager to scrap the lot, reprocess the lot, or retest the lot.  If the test records appear to be correct, a determination will be made by the supplier and the Technical Manager to scrap the lot or reprocess the lot.
10.02   After the lot has been evaluated and a corrective action has been completed, each customer that has used the lot will be contacted with the results of the corrective action within two working days.  If the corrective action results in a new verified value from the retest of a lot, the customer will be given the choice to test another set of specimens or apply the new value to the original test results.  The customer and the Technical Manager will make this determination.
11.    FORM AND PROCEDURE UPDATES
All forms and procedures will be dated to reflect outdated versions and the current version.  Copies of all previous versions will be kept in a file and in a folder marked to indicate the version of the form or procedure.  These versions of forms and procedures will be kept as a hard copy in a file cabinet and in the appropriate folder on the office computer that the form or procedure is most used.  The date is indicated on all forms and procedures to indicate the most current version.  Only the current version will be used in the office.  All new versions of forms and procedures will be reviewed and discussed by all staff at a meeting.  Training for new forms and procedures will be performed at the same meeting.  The designated quality manager for the year will be responsible for the final draft of a form or procedure and will perform the training.  The designated quality manager will be responsible to make all changes on the computer for all documents that are amended and approved at a staff meeting.
12. MASTERLIST OF WORKING DOCUMENTS

SOP - QC Revisions
       SOP - QC Revisions
   ISO Documents
        ASTM Documents

January 15, 2004

March 16, 2011
ISO GUIDE 31: 2000

ASTM E23-05
June 28, 2004





ISO GUIDE 34: 2000      
ASTM E 23-06

March 15, 2005




ISO 148-3: 1998-12-1

ASTM E 23-07
September 14, 2005








ASTM E 23-07a

June 15, 2006









ASTM E 23-7ae1

July 5, 2007




August 21, 2007

 

September 20, 2007 

November 1, 2007
   
Internal Documents




Evaluation Procedures: 2004

Practice Guide 960-4: 2000

Producer Manufacturer Requirements: 2006

Checking Verification Letters and Machine Stickers: 2004
Reference Value and Reference Value Uncertainty Calculations: 2005, NIST, J. Splett
A2LA Documents
A2LA Advertising Policy: September 15, 2005

A2LA Policy on Measurement Traceability: January 2005
A2LA Program for the Accreditation of Reference Material Producers (Procedures Manual): January 2001

13.  ANNUAL MEETING FOR MANAGEMENT REVIEW AND INTERNAL AUDIT REVIEW

In September of each year, the owners will meet for an Annual Meeting.  A management review of all written procedures will be discussed and reviewed.  If changes are necessary, the changes will be made and the training to implement changes will take place.  Training will also be addressed to check the proficiency of each owner.  All items within the SOP and all attachments will be addressed.  If an owner is found to be deficient, additional training will be required and will take place at the same meeting.  An internal audit will take place each August and the results of this audit will be discussed at the annual meeting.  One owner will perform the internal audit each year until all owners have performed the audit.  The cycle will repeat each four years.  All internal audit deficiencies will be resolved at the annual meeting.  A review of the deficiency resolutions will take place before the end of December of the year of the annual meeting to assure that the deficiency resolutions are addressing the deficiency adequately.  Preventative actions will be developed to keep the deficiency from happening again and these preventative actions will become part of the management review at the next quarterly meeting.
14.  ADVERTISING

Company advertising is currently limited to the World Wide Web at www.chavezusa.com web site.  Upon completion of the A2LA accreditation process the use of the A2LA logo will be limited to certificates of traceability for Charpy verification and calibration specimens that are manufactured and analyzed according to the requirements of this document.  The A2LA logo may also be used on CCI letterhead, general literature, and advertising.  The logo must always be accompanied by the word “accredited”.  The logo must maintain its form.  The scope of accreditation should be used as proof of accreditation for CCI Charpy calibration and verification specimens only.

ATTACHMENTS

1.   EVALUATION PROCEDURES
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3.   SPECIMEN DRAWING

4.   ORGANIZATIONAL CHART

5.   PRACTICE GUIDE

6.  UNCERTAINTY
7.  CERTIFICATE

8.  PRODUCER MANUFACTURING REQUIREMENTS

9.  AUDIT LOG

10.  REFERENCE VALUE AND REFERENCE VALUE UNCERTAINTY CALCULATIONS:    2005, NIST, J. SPLETT (Available from NIST)
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