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INTERNATIONAL AEROSPACE QUALITY STANDARD - AS9100

On June 6, 1999 in Madrid, Spain, Working Group 11 of ISO TC20 approved the international aerospace quality standard for publication.  This concluded two years of work between the United States, Europe (England, France and Germany), China, Brazil, Japan and Mexico.  The standard was published in the US by the SAE as AS9100. It will be published in Europe as EN9100.  Japan and China will also publish translated versions of the standard.

AS9100 is based on ISO 9001. AS9100 adds the additional requirements necessary to address both civil and military aviation and aerospace needs.  AS9100 provides additional requirements to all but one of the twenty elements of ISO 9001. (The exception is element 4.7, Control of Customer Supplied Product.) 

This is the first time that a single standard has been available for use across the global aerospace community.  It provides a common set of quality requirements, facilitating development of a single quality system and will enable customers to share results of quality system audits.  The American Aerospace Quality Group (AAQG) is working with the Registrar Accreditation Board (RAB) to establish a process for third party ISO 9000 Registrars to get accredited to perform AS9100 assessments.

The major areas of emphasis that supplement the elements of ISO 9001 are:

· Key product/process characteristics

· Design and development management planning

· Customer and regulatory requirements

· Verification and validation documentation and testing

· Documentation and data changes

· Supplier (the AS9100 organization) purchasing and subcontractor evaluation, data and product verification

· Product identification and traceability

· Process control documentation and process changes

· Qualification and control of special processes

· First article inspection

· Inclusion of all inspection, measuring and test equipment devices

· Nonconforming material review authority and disposition

· Flow down of corrective action to the appropriate subcontractor(s)

· Flow down the requirements from the Quality Manual to work instructions for use on Internal Quality Audits

· Where servicing is a requirement, the procedure(s) will address specifics on data, technical documentation, repair schemes and controls

· In the event statistical techniques are required, some specific areas and techniques offered for consideration:

· Design verification

· Process control

· Inspection

· Quality management

· Failure mode and effect analysis

The following excerpts from AS9100 show the international aerospace industry’s additional requirements to two of the ISO 9001 elements: 4.4. Design Control, and 4.6. Purchasing.  The bold italic print is taken directly from the AS9100 Standard. In some cases, the AS9100 adds additional requirements to a sub-element of ISO9001. In other cases, AS9100 adds additional sub-elements.  Both of these cases are seen in the examples below. As in ISO 9001, “supplier” refers to the organization implementing the quality standard.
4.4.     Design control

Addition to 4.1.1.

The responsibilities and authorities for the approval of the design data shall be defined.

When the supplier subcontracts design or development activities, the supplier shall control the subcontracted activity consistent with the requirements of paragraph 4.4.

Additional sub-element.

4.4.2.1. Design and development management planning

The supplier shall plan the different phases used in carrying out the design and development, in respect of the organization, task sequence, mandatory steps, significant stages and method of configuration control.

The supplier shall give consideration to the following activities as appropriate:

· structure the design effort into significant elements according to complexity,

· for each element analyze the tasks and necessary resources for its design and development.  (This analysis shall consider an identified responsible person, design content, planning constraints, and performance conditions).

Additional sub-element

4.4.2.2. Reliability, maintainability, safety

The different design and development tasks to be carried out shall be defined according to specified safety or functional objectives of the product in accordance with customer and/or regulatory authority requirements.

4.6.3 Design input

Addition to 4.4.4.

The input data to the design shall be defined and documented in terms of functional requirements.

In the case of a product requiring design and development planning the supplier shall establish the input data specific to each element and shall review to insure consistency with requirements.

4.6.3 Design output

Addition to 4.4.5      

All pertinent data required to allow the product to be identified, manufactured, inspected, used and maintained shall be supplied by the supplier, e.g.:

· Drawings, part lists, specifications,

· A listing of those drawings, part lists, specifications, necessary to define the configuration and the design features of the product,

· Information on material, processes, type of manufacturing and assembly of the product necessary to ensure the conformity of the product.

4.6.3 Design review

Addition to 4.4.6

Consideration shall be given to:

· The validity of the design in relation to the objectives of the design stage,

· Actions which need to be taken in the event of an identified deviation,

· Decision necessary for progression to the next stage.

Additional sub-elements

4.6.3.1 Documentation of design verification and validation

At the completion of development, the supplier shall ensure the reports, calculations, test results, etc. demonstrate that the product definition meets the specification requirements for all identified operational conditions and the product will function correctly.

4.6.3.1 Design verification and validation testing

Where tests are necessary for verification and validation, these tests shall be planned, controlled, reviewed, and documented to ensure and prove the following:

· test plans or specifications identify the product being tested and the resources being used, define test objectives and conditions, parameters to be recorded, and relevant acceptance criteria,

· test procedures describe the method of operation, the performance of the test, and the recording of the results

· the correct configuration standard of the product is submitted for the test,

· the requirements of the test plan and the test procedures are observed,

· the acceptance criteria are met.

4.6.3 Design changes 
Addition to 4.4.9

Design change approval

The supplier’s design control shall provide for customer and/or regulatory authority approval of changes, when required by contract or regulatory requirement.

4.6        Purchasing

4.6.1     General

Addition to 4.6.1

The supplier shall be responsible for the quality of all products purchased from subcontractors, including customer-designated sources.

4.6.2     Evaluation of subcontractors

Addition to 4.6.2:
d) ensure where required that both the supplier and all subcontractors use customer-approved special process sources;

e) ensure that the organization having responsibility for approving subcontractor quality systems has the authority to disapprove the use of sources;

f) periodically review subcontractor performance.  Records of these reviews shall be maintained and used as a basis for establishing the level of supplier controls to be implemented;

g) maintain procedure that define the necessary actions to take when dealing with subcontractors which do not meet requirements.

A list of approved subcontractors shall be maintained and shall specify the scope of approval.

4.6.3 Purchasing data

Addition to 4.6.3

d) design, test, examination, inspection and customer acceptance requirements and any related instructions and requirements;

e) right of access by the purchaser, their customer and regulatory authorities to all facilities involved in the order and all applicable quality records;

f) requirements for test specimens (production method, number, storage conditions etc.) for design approval, inspection, investigation or auditing;

g) requirements relative to the notification of anomalies, changes in definition and the approval of their processing;

h) requirements to flow down to subtier suppliers the applicable requirements in the purchasing documents, including key characteristics where required.

Additional sub-element

4.6.3          Purchasing data

The supplier shall implement procedures to verify purchased products.  These may include:

· obtaining objective evidence of the quality of the product from subcontractors (e.g. accompanying documentation, certificate of conformity, test reports, statistical records, process control);

· inspection and audit at source;

· review of the required documentation;

· inspection of products at delivery;

· delegation of verification to the subcontractor, or subcontractor certification.

When delegation is used the supplier shall define the requirements for delegation and maintain a list of delegations.

The AS9100, International Aerospace Quality Standard additions to ISO 9001 are to be used in conjunction with ISO 9001.  Therefore, anyone using AS9100 standard must also be familiar with the elements of ISO 9001.
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