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User Guide:  EN1023 First Article Inspection process (AS9102)


Purpose:

To define the process required for documenting, verifying and ensuring compliance with AS9102 First Article Inspection Report  (FAIR) when required by customer contract.  

Responsibilities:
1) VP of Engineering, Engineering Coordinator and Quality Assurance Manager have the responsibility to maintain this procedure.

2) Quality Assurance Manager and/or Program Manager has the responsibility to coordinate with Engineering, Manufacturing and Project Management to complete the FAIR per customer requirements and maintain completed customer approved FAIR documentation filed by customer and part number.   Ensures statistical process control database is maintained for model and component applicable inspection requirements.

3) Project Engineer is responsible for completing and maintaining all product testing data in Engineering Project folder and/or equivalent electronic database.  Also responsible for ensuring all program model and their components are flagged in BSD (Business System Database) as “program” and/or “Lot Track”.   Ensures customer directed and/or PCB identified critical inspection characteristics and specifications are defined on associated product drawings and manufacturing routers to facilitate compliant inspection at required stages of manufacture.  Provides uncontrolled copies of product test reports and associated data upon request.

4) Quality Assurance Inspection Department employees are responsible for conducting inspection processes and maintaining corresponding inspection and statistical evaluation of critical characteristics report files.  Inspection processes apply to drawings with “Program Controlled” box and/or items identified in BSD as “program”.  Inspection reports for in-house manufactured items shall contain a copy of the raw material certificate(s) of conformance.  All inspection shall be per customer requirements identified by the Program Manager.  Also confirms periodic testing verification of raw materials, as applicable, are maintained in corresponding department files.  Provides uncontrolled copies of inspection reports and associated data upon request.

5) Quality Assurance Receiving Inspection Department employees are responsible for maintaining inspection report files for supplied components as well as associated certificates of conformance and, as applicable, corresponding test data and periodic testing verification reports.  Responsible for maintaining statistical databases for critical inspection characteristics.  Ensures all purchased program components are entered into BSD to facilitate receiving inspection.  Identifies program items by “Program Controlled” box on drawing and/or BSD “program” flag.  Provides uncontrolled copies of inspection reports and associated data upon request. 

6) Program Manager has the responsibility for ensuring latest customer Quality, Engineering, Manufacturing, Marking, Packaging and Quality Assurance requirements are flowed-down to Engineering, Sales, Quality inspection departments, and Manufacturing.  Ensures first article complies with current customer requirements.  Also provides customer contact information and resolves any FAIR discrepancies with customer prior to submittal of FAIR.

7) Manufacturing Operations Manager is responsible for ensuring all required manufacturing processes (lot traceability, training) are conducted in order to provide required FAIR manufacturing information.  Also responsible for any applicable statistical evaluation of identified critical inspection characteristics during manufacture.  Ensures manufacturing is completed with adequate time (approximately one week prior to delivery due date) remaining for assembly of FAIR.

8) Manufacturing Administration is responsible for storage and retrieval of assembly, sub-assembly, micro electronics, crystal, HCD and machine shop manufacturing routers ensuring all router steps are completed with required signatures and dates of completion.  Manufacturing routers shall contain records of all required component (identified in Bill of Materials and Assembly Procedures) lot traceability numbers as well as consumable material lot numbers (i.e. solder, epoxy, paint).  These documents shall be presented with first article inspection product at beginning of FAIR process.

9) Machine Shop Management is responsible for ensuring all in-process and critical inspection characteristics are recorded and evaluated per procedures and raw material lot numbers are traceable to components when their drawings contain a “Program Controlled” box and/or the item is identified in the BSD as program controlled.

10) Inventory Control (Planning Department) is responsible for ensuring all components identified in the BSD as “Lot Track” are controlled with corresponding records maintained per departmental procedures.

Associated Documents:
ISO9001, AS9100, AS9102, ISO17025, 14CFR part 21, JAR part 21, EASA part 21, Quality System Manual (QSM), QAM7.3, QAM7.6. 

Procedure:


Definitions:

a) Attribute Data: A product feature that is appraised only as whether it does or does not conform (i.e. go/no-go).

b) Deliverable software: Embedded or loaded software contained in or part of a finished product.

c) Design Characteristics: Dimensional, visual, functional, mechanical and material product features specified by drawing and customer requirements.  Characteristics to be measured, inspected, tested or verified to determine conformance to design requirements.  Material features may include but are not limited to: welding, manufacturing sequences, heat treating, penetrant inspection, ultrasonic scans, sequences for heat treating, welding, etc.)

d) Drawing Requirements: Bill of Materials (BOM), product drawing and specification requirements including lower-level drawings.

e) First Article Inspection (FAI): A complete and documented physical and functional inspection process to verify prescribed manufacturing processes have produced an acceptable product as required by engineering specification documentation.

f) First Article Inspection Report (FAIR): The forms and package of documentation for a product per AS9102.

g) First Production Run Parts: The first group of one or more parts that are the result of a planned process designed to be used for future production of these same parts.  Prototype parts, or parts using methods different from those intended for the normal production process, shall not be considered as part of the first production run.

h) Multiple Characteristics: Identical characteristics that occur at more than one location (i.e. four places) but are established by a single set of drawing requirements (i.e. bolt circles, corner radii, drilled and/or tapped holes).

i) Product: The result of a process including finished detailed parts and assemblies.

j) Reference Characteristics: Characteristics that are information only or show reference.  These dimensions are without tolerances and refer to other dimensions on the drawing.

k) Standard Catalog Hardware: A part or material that conforms to established industry or national authority published specification, having characters identified by text description, National/Military Standard drawing or catalog item.

l) Variable data: Quantitative measurements taken on a continuous scale during manufacturing.

m) Critical Inspection Characteristics: (Also referred to as Key Characteristics) Product features indicated on drawings as being critical to form, fit or function per procedure DD1001.  Inspection results for these features shall be processed using approved Statistical Process Control (SPC) software.  Process capability (Cpk) and/or additional variable evaluation shall be reviewed for compliance to product design requirements.

First Article Inspection Requirements:

1)    This procedure applies to finished products, assemblies, sub-assemblies and detail parts with the corresponding responsible PCB employees documenting the design characteristics of the product.  Responsible PCB employees shall flow down the requirements of this procedure to suppliers who produce Design Characteristics (see definition C).  This process does not apply to standard catalog hardware or deliverable software.  

2) 
PCB responsible employees shall perform First Article Inspection (FAI) on new product representative of the First Production Run.  For assemblies, the assembly level FAI shall be performed on those characteristics specified on the assembly drawing.

3) PCB responsible employees shall not use prototype product, parts or components manufactured using methods different from those intended for the normal production process for a FAI (Although this process may be applied to verify conformance of a prototype product).

4)
PCB responsible employees shall complete the following requirements for preparing a FAI:

4.1) Review all documentation for the manufacturing process (i.e. routers, in-process test reports, required process times and sequences, assembly procedures, Bill of Materials (BOM), fixturing verification and calibration, technician qualification records, lot traceability of all components, rework and/or nonconforming status history), to ensure all operations are documented properly and completed as planned.

4.2) Review all referenced documentation supporting the FAI (i.e. component inspection data, test data, acceptance test procedures, calibration procedures, raw material certification and testing) for completeness.

4.3) Confirm all applicable nonconformance documentation (if any) for completeness: Material Disposition Reports (QA020), Quality Concerns (SM012), Product Deviation Form (SM011), Manufacturing Deviation Notice (TA075), In-Process Non-Conforming Material Report (TA081).

4.4) Review all component material certifications for compliance.

4.5) Verify that approved Special Processes (see Special Process Approval Matrix QA054) are used, where applicable, and that the manufacturing routers and corresponding documentation call out the correct Standard or Specification identified for the Special Process.

4.6) Verify that all Critical Inspection Characteristics have been complied with.

4.7) Verify product specific gages and/or tooling are qualified and traceable per requirements defined in Calibration procedure QAM 7.6.

4.8) Verify that every design characteristic requirement is accounted for, uniquely identified and has inspection results traceable to each unique identifier (i.e. generally a marked-up drawing whereby every dimension, multiple location dimensions, drawing notes, material call-outs, inspection and/or test and/or listed specifications are identified with a sequential number normally in red ink in a clockwise direction around the drawing quadrants starting with the upper-left quadrant).

4.9) Maintain complete FAI documentation records as defined in this procedure.

Partial or Re-accomplishment of First Article Inspection:

5) The FAI process, once invoked, shall continue to apply for any future revision or change to a product.

5.1) FAI requirements may be satisfied by a partial FAI that addresses only differences between current approved configuration and proposed revised configuration.  These partial FAI’s shall be completed for only affected fields in the FAI forms.  FAI requirements may also be satisfied by previously approved FAI performed on identical characteristics of similar product and/or parts manufactured by identical means.  When requirements (partial or complete) are satisfied in this manner, identify the approved configuration in the index of part numbers on Form number 1 located in the AS9102 Appendix.  Partial FAI report conditions must be in compliance with customer contractual requirements.

5.2) PCB responsible employees shall perform a full FAI, or a partial FAI for affected characteristics, when any of the following events occurs:

5.2.1) A change in design affecting fit, form or function of the part and/or product.

5.2.2) A change in manufacturing source(s), process(es), inspection method(s), location of manufacture, tooling or materials, 

          that can potentially affect fit, form or function. 

5.2.3) A change in numerical control program or transition to another media that can potentially affect fit, form or function.

5.2.4) A natural or man-made event, which may adversely affect the manufacturing process.

5.2.5) A lapse in production for two years or as specified by customer contractual requirements.

Nonconformance Handling:

6.)   FAI is not considered complete until 
PCB responsible employees close all non-conformances affecting the part and implement the approved proposed corrective actions.  PCB responsible employees shall re-do any FAI for those affected characteristics and shall record and maintain the results in the appropriate file as defined in this procedure.

FAI Form Use.
7.)   The Appendix of the AS9102 Standard contains forms that comply with the documentation requirements of this procedure.  Each field in the forms is designated with a unique reference number.  Only forms contained in the AS9102 Standard shall be used for documenting the results of a FAI.  Forms other than those contained in the AS9102 Appendix may be used when required by the customer and provided they contain all “Required” and “Conditionally Required” information and have the same field reference numbers.   Each field is identified with the following:



(R) – Required: Mandatory information.



(CR) – Conditionally Required: Completed as specified by customer contractual requirements.



(O) – Optional: This field is provided for convenience.

7.1) All forms shall be completed either electronically or in permanent ink.

7.2) All forms shall be completed in English or in a language specified by customer contractual requirements.

7.3) Additional forms are to be used as needed or insert additional rows if completing electronically.

8) PCB responsible employees shall verify every Design Characteristic during FAI and record the results.  Every Design Characteristic shall have its own unique characteristic number.  Characteristics not measurable in the final product shall be verified during the manufacturing process (as long as they are not affected by subsequent operations) or by destructive means.  Characteristics verified at the detail level may be referenced in the assembly-level FAIR.

9) Recording Results: Results from inspection shall be expressed in quantitative terms when expressed by numerical limits.  Inspection results shall be recorded in the units specified on the drawing or specification unless previously approved by customer contractual requirements.  Attributes data (i.e. go/no-go or calibrated checking fixture) may be used if no inspection technique resulting in quantitative data is feasible.  Attribute data is acceptable when Design Characteristics do not specify numerical limits.  

10) All completed FAIR records shall be maintained in the appropriate records file (see: CS002) with retention period in accordance with PCB and/or customer contractual requirements. 

11) NOTE: In accordance with customer contractual requirements, the use of customer-supplied FAIR documentation may supercede use of the above specified documentation.

Level III Reference Documents:

Bill of Materials (BOM), QA020, CS003, QA054, SM011, SM012, TA075, TA081.

Unusual Conditions:

N/A.
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