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Foreword

This document is developed by CNAS. It is CNAS’s further interpretation of CNAS-CL01:2018 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories” in light of the characteristics of metallic material testing. It neither adds to nor reduces the requirements of the Criteria.
This document shall be applied in parallel with CNAS-CL01.
In terms of structure layout, the clause numbers and clause titles for the chapters and sections in this document are aligned to those in CNAS-CL01. The actual contents of the application guidance on CNAS-CL01 are given in the corresponding clauses.
This document replaces CNAS-CL19:2010“Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Metallic Material Testing”. 

Comparing with CNAS-CL19:2010, this revision made substantial adjustments to the document. Revision mainly includes:
· Adjusting the document number to CNAS-CL01-A011 according to the requirements of CNAS.

· Rearranging the clause numbers according to CNAS-CL01:2018.

· Revising ‘1 scope’ and expanding the application scope.

· Adding the requirements for samples, personnel, quality monitoring, records and reports. Putting forward the specific requirements for facilities and environmental conditions, methods, equipment, etc.
Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Metallic Material Testing

1 Scope 

This document applies to metallic materials and their products in the field of mechanical properties testing, metallographic examination and microstructure analysis, corrosion and protection testing, chemical composition analysis by instrumental method without dissolving pretreatment of samples (hereinafter referred to as instrumental chemical composition analysis), and physical properties testing. For chemical analysis of metallic materials where dissolving pretreatment is necessary for sample preparation, special requirements are in CNAS-CL01-A002 “Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Chemical Testing”. For Non-destructive Testing of metallic materials, special requirements are in CNAS-CL01-A006 “Guidance on the Application of Laboratories Competence Accreditation Criteria in the Field of Non-destructive Testing”.
2 Normative references
3 Terms and definitions
4 General requirements
5 Structural requirements

5.2 When the laboratory is a large scale organization and the laboratory activities relate to multiple fields of metallic materials such as sample preparation, mechanical properties testing, metallographic examination and microstructure analysis, chemical analysis, corrosion and protection testing, physical properties etc., technical management can be set up under the leadership of a technical director and with members of technical managers in various fields (regardless of the title). The responsibilities of each position shall be clearly defined.  
5.4 Management system of the labs with sample drawing, sampling and sample preparation shall cover correlated activities, including outdoor operations and processing workshops.
6  Resource requirements

6.2 Personnel
6.2.2a) Supervisors shall at least have 3 years’ testing work experience at the supervised post. Where technical management is set up in the laboratory, the technical managers in each field shall meet the personnel requirements in the CNAS-CL01-G001 “Application of CNAS-CL01<Accreditation Criteria for the Competency of Testing and Calibration Laboratories>”, and in addition shall at least have 5 years’ testing work experience in the field that they take responsibility for.
b) Personnel training of the laboratory shall include the special training on test methods, quality monitoring methods, knowledge on laboratory safety and protection, and the principles, operation and maintenance of equipment. Personnel engaged in sample drawing, sampling and sample preparation shall have received the related training. The sample preparation personnel shall also have the corresponding proof of profession skills training and be qualified for the job training. 
6.2.5 Personal engaged in sampling and sample preparation shall be supervised and evaluated.
6.2.6 For personal engaged in sample preparation and operation of specific testing instrument (e.g. tensile testing machine, microscope, spectrometer, scanning electron microscope, etc.) the laboratory shall have a record of skills training, competency confirmation and authorization. Only those who have been validated as meeting the requirements through technical competence evaluation can be authorized to perform testing, sample drawing, sampling and sample preparation independently. The laboratory shall periodically evaluate the sustainable competence of the authorized personnel and retain the evaluation records and authorization records.
6.3 Facilities and environmental conditions
6.3.1a) Vibration resulting from the use of large material testing machine and mechanical processing equipment shall not cause adverse impact on the testing environment. The impact tester shall not cause damage to adjacent test areas.  The hardness tester shall be kept to avoid the influence of vibration. 
b) The laboratory shall have devices and facilities for safety protection and environmental protection and personal protective equipment appropriate to its testing scope to prevent harmful effects on internal and external personnel and environment. For instrument that generates X-rays monitoring and protective measures shall be taken to prevent the ray leakage. Warning signs such as radiation, corrosion and toxic shall be placed at appropriate and conspicuous positions when necessary. The area for macroscopic examination etching and corrosion test shall be ensured in good ventilation environment. When conducting hydrogen sulfide stress corrosion test and HIC test, the leakage of hydrogen sulfide shall be monitored and the corresponding operation documents shall be developed.
6.3.3 When the test standard or equipment has clear requirements for environment, the laboratory shall have facilities and environmental conditions which can meet the requirements and shall verify them to ensure that the requirements are met.
6.3.4b) The laboratory shall have facilities and methods for properly treatment and disposal of hazardous wastes, including handling the liquid wastes produced by  macroscopic examination and corrosion test and etchants used for metallographic examination. The relevant records shall be retained. 
6.3.4c) Area for macroscopic examination etching and corrosion test shall be separated from the main laboratory rooms. The sample preparation area and the examination area of metallographic examination shall be effectively separated.
6.4 Equipment

6.4.1 When the laboratory prepares samples by itself, it shall be equipped with sampling equipment and sample preparation equipment that can meet the testing requirements, e.g. flame cutting and mechanical cutting machine, machining equipment, sample mounting machine, grinding and polishing machine etc. Reference materials shall be equipped in accordance with the requirements of test methods and shall cover the accredited scope of capabilities. For hardness testing, the hardness standard blocks shall cover the hardness scales or load range as well as the accredited typical hardness values. For instrumental chemical composition analysis, the reference materials used shall be consistent with the sample matrix and shall cover the content of the test items.
6.4.4 The equipment for sampling and sample preparation shall go through acceptance check after installation and commissioning to ensure that it work normally and the performance indicators meet the standard requirements. Important equipment for checking the processing shall be verified, such as projector for impact specimen notch, universal tool microscope etc. For impact specimen notch processing equipment, evidence of conformity inspection of the sample after processing shall be provided.
6.4.6 All equipment, including auxiliary measuring equipment, that have significant impact on the accuracy or validity of the test results shall be calibrated before being placed into service, such as extensometers of tensile tester, micrometers of metallographic microscope, low temperature and high-temperature devices etc.. The calibration range of the equipment shall meet the requirements of the laboratory testing capabilities.
6.4.10When a broaching machine for impact specimen is used to process impact specimen, the laboratory shall periodically check whether the processed specimen meets the standard requirements.
6.4.13 Records shall be retained for important processing equipment.
6.6 Externally provided products and services
6.6.2c) When the laboratory outsources sample processing, the equipment of the sample preparation unit shall be checked and the compliance verification records shall be retained. When the laboratory outsources sampling and sample processing, the work of the entrusted party shall be supervised and evaluated and the records shall be kept if the work meets the requirements.
For reference materials and reagents that effect the test results (e.g. flux for testing, gas), the laboratory shall conduct compliance check by checking the information in the label, certificate or other certifying documents and appropriate technical means can be used for verification when necessary and feasible in order to ensure the requirements of the test methods and the test objects can be met. The records shall be retained.
6.6.3 When the laboratory outsources sampling and sample processing, it shall clearly make known the procedure and technical requirements for sampling and sample processing and the specification of the key processing parameters shall be clearly defined. 
7 Process requirements

7.1 Review of requests, tenders and contracts
7.1.1c) Where sample processing is outsourced, the laboratory shall advise the customer of that to be performed by the external provider and gain the customer’s approval.

7.2 Selection, verification and validation of methods
7.2.1 Selection and verification of methods
7.2.1.1 When performing mechanical properties testing, the laboratory shall prevent the influence of improper gripping or placing of specimen on test results. If various standards are used for mechanical properties testing, attention shall be paid to the difference between them such as dimension and accuracy of specimen, requirements of instruments and testing procedures, rounding off of the results etc. Where chemical analysis for samples of different matrix is conducted on the same spark discharge atomic emission spectrometer, the laboratory shall have procedure to ensure that specimen matrix change will not cause element interference.
7.2.1.2 When metallographic grading is carried out by comparing with standard metallograph, the laboratory shall at least be equipped with an original atlas or a standard metallographic atlas. The duplicate for convenience of operation shall ensure consistency with the original atlas or the standard atlas with regard to size, color, grey scale, resolution etc.
7.2.1.3 The laboratory shall have operation instructions on sample drawing and sampling when necessary, in which the positions, directions, amount and methods of sampling are specified. Operation instructions shall be formulated for sample preparation of mechanical properties testing, metallographic examination, microstructure analysis and instrumental chemical composition analysis so as to define the processing and other relative technical requirements, such as the particular specification of key parameters (dimension, geometric tolerance, surface roughness etc.) and avoiding work hardening and overheating. If necessary the sample preparation operation instruction of mechanical properties testing shall contain the corresponding drawings and the sample processing drawings shall be managed and controlled. Where general rules are used for microstructure analysis, operation instructions shall be developed targeting the test objects.
7.2.2 Validation of methods
7.2.2.1 For instrumental chemical composition analysis, the laboratory shall validate the standard methods and develop operation instructions if the methods are used outside their intended scope or otherwise expanded and modified.
7.3 Sampling
7.3.3 For sampling of large amount of bulk metals, the operation information shall be recorded such as the piling status of goods, the number of batches, the amount of sampling, sample identification and the sampling positions. Wherever necessary, diagrams and pictures can be used for labeling to ensure the samples are representative.

7.4 Handling of test or calibration items
7.4.1 The sample disposal procedure established by the laboratory shall respectively specify the requirements for the bulk sample, small samples after processing and samples after testing of metallic materials, including storage conditions and retention duration. The metallographic samples shall be properly preserved to avoid damage. For metallic materials that have special requirements for surface layer and sample preparation the laboratory shall ensure that the surface layer and inner properties shall be free from damage during the sample drawing, sampling, sample preparation and storage processes.
7.4.2 The identification of test items shall be retained through all stages including sample drawing, sampling, sample preparation, grouping, testing and sample retention. The laboratory shall record the identification given by the customer when receiving the samples and establish the corresponding relationship between the identification given by the customer and by the laboratory. Where sample processing is outsourced the laboratory shall transfer the identification of samples or supervise the transfer.
7.4.3 Upon receipt of the test item, the laboratory shall conduct conformity inspection (or random inspection by batch) by checking the key parameter indicators of samples such as notch dimension of impact specimen and surface roughness of fatigue specimen according to the requirements of the method and provide the corresponding checking records. The sampling positions and directions shall be checked as well if needed.
7.5 Technical records
7.5.1 Testing records shall contain sufficient information. When necessary, it shall include the details of samples and test methods related to the testing procedure such as sampling information, sampling positions and directions of samples (words and pictures may be used for illustration), dimension and shape of samples, status information of samples, location of measuring points when measuring the thickness or depth of surface layers, ingredient or code of etchant, etching temperature and time etc.
7.7 Ensuring the validity of results
7.7.1 For testing activities such as metallographic examination and microstructure analysis that may be affected significantly by human factors, the laboratory shall strengthen quality controlling and may conduct personnel comparison or interlaboratory comparison to ensure the abilities of related testing personnel.
For instrumental chemical composition analysis, the laboratory shall establish the calibration curve according to the requirements of the standard method and use reference materials with content matching the tested samples to verify the established calibration curve. The laboratory shall periodically use the reference material at the middle point to check the calibration curve and establish the criteria as to whether the check result is acceptable. And these criteria shall be equivalent to the measurement uncertainty.
7.7.2 When the laboratory needs select proficiency testing according to CNAS-RL02, it shall avoid participating in the same PT continuously if there are multiple choice available in the subfield for the accredited test items. The personnel and equipment for PT shall be alternated if properly. 
7.7.3 If applicable, the laboratory shall set up the control diagram to observe and analyze the trend shown in the control diagram and take handling actions where necessary.
7.8 Reporting of results
7.8.1 General
7.8.1.2 The test results shall be reported in accordance with the requirements for rounding off in the standard method. The testing conditions shall be reported as well when reporting the test results if required in the standard. 
7.8.2 Common requirements for reports (test, calibration or sampling)
7.8.2.1g) When necessary, the testing report shall provide the photo of the actual submitted sample and the sampling positions shall be labeled.. 
7.8.2.1m) The metallographic examination report shall provide representative metallograph of the sample if needed,. 
8 Management system requirements
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