INTERNAL AUDIT CHECKLIST

Element 4.9 - Process Control


Each Manufacturing Organization shall identify, plan, and ensure that production processes which directly affect product quality are carried out under controlled conditions including:

a)  documented procedures defining the manner of production, where the absence of such procedures could adversely affect quality;

b)  use of suitable production equipment and working environment;

c)  compliance with reference standards/codes, Control Plans, and/or documented procedures;

d)  monitoring and control of appropriate process parameters and product characteristics;

e)  approval of new equipment and processes, as appropriate;  

f)  criteria for workmanship, which shall be specified in work instructions;

g)  suitable maintenance of equipment to ensure continuing process capability

4.9.0.1 - Government Safety and Environmental Regulations


Each Site shall have a documented process to ensure compliance with all applicable Government safety and environmental regulations for handling, recycling, eliminating, or disposing of hazardous materials, evidenced by appropriate certificates or letters of compliance.

4.9.0.2 - Designation of Special Characteristics


All Business Units and Manufacturing Organizations shall comply with all customer defined special characteristics. Refer to 12MRM96619A.  Documentation showing compliance with these requirements shall be made available when requested by the customer.  Customer defined special characteristics shall be communicated to the pertinent Manufacturing Organization(s) by the applicable Business Unit.

4.9.0.3 - Preventative Maintenance

Key process equipment shall be identified, appropriate resources for machine/equipment maintenance provided, and an effective planned total preventive maintenance system developed which includes, at a minimum:
· procedures for planned maintenance activities

· scheduled maintenance activities

· predictive maintenance methods - These methods should include a review of the manufacturer’s recommendations, tool wear, monitoring of uptime, correlation of SPC data to preventive maintenance activities, important characteristics of perishable tooling, fluid analysis, infrared monitoring of circuits, and vibration analysis

· availability of replacement parts for key manufacturing equipment.

4.9.0.4 - Special Processes
Where results of processes cannot be fully verified by subsequent inspection or testing of the product, or when processing deficiencies become apparent only after the product is in use, the processes shall be carried out by qualified operators and/or shall require continuous monitoring and control of process parameters to ensure that the specified requirements are met.


The requirements for any qualification of process operations, including associated equipment and personnel, shall be specified. Records shall be maintained for processes requiring qualification, including associated equipment and personnel as appropriate, per SOP 4-15 (see 4.16).

4.9.1 - Process Monitoring and Operator Instructions


Each Manufacturing Organization shall have documented process monitoring and operator instructions for all employees having responsibilities for operation of processes, which should be derived from the following sources:

· FMEAs

· Control Plan(s)

· Engineering drawings, performance specifications, material specifications, visual standards and industry standards

· Process flow chart

· Floor plan layout

· Packaging standards

· Process parameters

· Producer expertise and knowledge of the processes and products

· Handling requirements

· Operators of the process


Process monitoring and operator instructions shall be accessible at all required work stations.  


Process monitoring and operator instructions shall include or reference, as appropriate:

· operation name and number keyed to process flow chart

· part name and part number

· current engineering level/date

· required tools, gages and other equipment

· material identification and disposition instructions

· special characteristics (refer to 12MRM96619A)

· SPC requirements

· relevant engineering and manufacturing standards

· inspection and test instructions

· corrective action instructions

· revision date and approvals

· visual aids

· tool change intervals and set-up instructions

· automatic test equipment programs and hardware (including device interface board and cabling)

· data entry to log sheets or computer system

· golden units (when applicable) and required usage frequency


The following environmental and housekeeping items should be controlled where appropriate:

· ESD controls and discipline

· chemical particle count

· machine particle count

· humidity

· temperature

· general workstation cleanliness

· water resistivity

· robing requirements and discipline


Process control shall be used where appropriate to identify special causes of variation and to trigger corrective action, including the incorporation of special causes into the FMEAs, if not already included, per 12MRM96619A.

4.9.2 - Preliminary Process Capability Requirements

Preliminary process capability shall be performed by each Manufacturing Organization to meet customer requirements for all special characteristics for new processes. If no requirements have been specified or for chronically unstable processes, a Ppk value ≥ 1.67 should be achieved for preliminary results (less than 30 production days or 30 production runs).  For automotive customers, if these requirements are not met, refer to 12MRM97059A.  For all other customers, refer to the applicable Business Unit’s/Manufacturing Organization’s New/Changed Product and Process Introduction specification(s).


When contractually agreed, Ppk data should be reviewed by each Business Unit with the customer throughout all stages of quality planning.

Unacceptable preliminary capability results require re-evaluation of mistake proofing activities (see 4.23.2). Variables data should be used for preliminary statistical studies.  Attribute data from early production runs should be used to prioritize process improvements and to begin control charts.
4.9.3 - Ongoing Process Performance Requirements

Ongoing process performance requirements should be agreed to with the customer. If no such requirements have been established, Business Units and Manufacturing Organizations should use the following default values:

· For stable processes and normally distributed data, a Cpk value ( 1.5 should be achieved.

· For chronically unstable processes with output meeting specifications and a predictable pattern, a Ppk value ( 1.67 should be achieved. 

· For non-normal data, methods other than Cpk (such as PPM, non-parametric analysis, or index techniques) will be required to determine performance requirements.


Significant process events (e.g., tool change, machine repair) should be noted on control charts or able to be correlated to control charts.


When data from control charts and functional tests indicate a high degree of capability, SPS may, after concurrence with affected Business Unit R&QA and applicable customers, revise the Control Plan.


Characteristics identified on the Control Plan that are either unstable or incapable require initiation of the appropriate reaction plan from the Control Plan. Reaction plans should include containment of the process output and 100% inspection. A corrective action plan will then be completed indicating specific timing and assigned responsibilities to assure that the process becomes stable and capable. The plans are to be reviewed with, and approved by, the customer when so required. 

Prioritized continuous improvement is always required, with highest priority on special characteristics.

4.9.4 - Modified Preliminary or Ongoing Capability Requirements


When customer capability requirements are higher than the default requirements previously stated, the Control Plan shall be annotated accordingly by the applicable Business Unit and/or Manufacturing Organization.

4.9.5 - Verification of Job Set-Ups

Each Business Unit and Manufacturing Organization shall be responsible for verifying that job set-ups produce parts that meet all requirements. Documentation shall be available for set-up personnel.  Statistical verification is required for all special characteristics.

4.9.6 - Process Changes


All Business Units, Manufacturing Organizations, and Support Organizations shall comply with SOP 3-31 for determining whether a proposed process change requires customer approval. When a proposed change has been determined to require customer approval per SOP 3-31, automotive customer approval shall additionally comply with 12MRM97059A (refer to 4.21.1). The submission of process change approval shall be coordinated by the Business Unit.


Each Business Unit, Manufacturing Organization, and Support Organization (as applicable) shall maintain a record of the process change effective dates per SOP 4-15 (see 4.16).

4.9.7 - Appearance Items


Currently, SPS does not manufacture parts designated as appearance items.  If, in the future, appearance item parts are manufactured, this section of the manual will be reviewed and appropriate procedures and activities developed to comply with QS9000 requirements.
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4.9 Process Control




1.
4.9
Is the work environment clean and well-organized?   Including:

- ESD controls & discipline?

- Airborne particle count?

- Chemical particle count?

- Machine particle count?

- Humidity monitor?

- Temperature monitor?

- Workstation cleanliness?

- Water resistivity monitor?

- Clean room gowning discipline and requirements? (AEC-A100)




2.
4.9
Do employees perform operations/inspections according to documented instructions?




3.
4.9.0.1
Are there appropriate governmental certificates available indicating compliance to the identified applicable regulations?  (AEC-A100)




4.
4.9.0.2
Are the customer defined special characteristics communicated to the pertinent Manufacturing Organizations.




5.
4.9.0.3
Is there an effective planned preventive maintenance system which includes:

-  A maintenance schedule established with specific responsibilities assigned?

- Maintenance evaluated for process capability improvement?

- Evaluation for reduction of machine/process downtime?

- Maintenance conducted at the prescribed frequencies for all equipment? 

- Availability of replacement parts for key manufacturing equipment?

- Predictive maintenance methods? 

(AEC-A100)
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6.
4.9.0.3
Do the predictive maintenance methods include:

- review of manufacturers recommendations?

- tool wear studies?

- monitoring of uptime?

- correlation of SPC data to preventive maintenance activities?

- fluid analysis?

- vibration analysis?




7.
4.9.0.4
Are processes which can not be fully verified by inspection and testing of the product adequately defined? (special processes) Is there requirements for:

a)  trained & qualified operators?

b)  defined process parameters for process control & monitoring?






4.9.1  Process Monitoring and Operator Instructions




8.
4.9.1
Have documented job instructions been developed that:  (AEC-A100)




9.
4.9.1
- are accessible at all work stations?




10.
4.9.1
- communicate requirements to all employees involved in this process?




11.
4.9.1
- provide for verification of job setups and tool change intervals?




12.
4.9.1
- specify monitoring frequency of key characteristics?




13.
4.9.1
- list requirements for inspection, testing, gauging and recording results?




14.
4.9.1
 - include automatic test equipment programs and hardware (with device interface board, cabling)?  (Set-ups)




15.
4.9.1
- provide sample size and frequency?




16.
4.9.1
- establish approval and rejection criteria?




17.
4.9.1
- list required tools and gauges (with mastering (e.g. golden unit verification) at required frequency)?




18.
4.9.1
- document the identification and handling of nonconforming material?





4.9.1
- specify application of statistical methods required by control plans?
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19.
4.9.1
- specify appropriate notifications and corrective actions (including plans for unstable/non-capable processes)?




20.
4.9.1
- keyed to process flow?




21.
4.9.1
- identify relevant engineering and manufacturing standards and the latest engineering change affecting the instruction?




22.
4.9.1
- appropriate approvals and date?




23.
4.9.1
- operation name and number?




24.
4.9.1
- part name and part number?




25.
4.9.1
- revision date for instructions?




26.
4.9.1
- visual aids and their control? (AEC-A100)




27.
4.9.1
- explain in detail the computer system or log sheets and data entry?




28.
4.9.1
Do employees perform operations/inspections according to documented instructions?  (AEC-A100)




29.
4.9.1
Is there a written standard for visual/mechanical inspection criteria?






4.9.2  Preliminary Process Capability Requirements




30.
4.9.2
Do procedures for preliminary process capability require a Ppk equal to or greater than 1.67? (AEC-A100)






4.9.3  Ongoing Process Performance Requirements




31.
4.9.3
Do procedures for ongoing process capability require Cpk>1.5? (AEC-A100)




32.
4.9.3
Are special causes of variation investigated and appropriate actions taken?  (AEC-A100)




33.
4.9.3
Are control charts annotated with significant process events?  (AEC-A100)




34.
4.9.3
Is there a specific reaction plan on control chart for unstable conditions requiring 100% inspection?




35.
4.9.3
Does the reaction plan require a corrective action plan to be initiated?




36.
4.9.3
Are control charts maintained and reviewed with highest priority given to key characteristics?  (AEC-A100)
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37.
4.9.3
Is process capability monitoring part of the continuous improvement process?






4.9.4  Modified Preliminary or Ongoing Capability Requirements




38.
4.9.4
Is modified preliminary or ongoing capability requirements covered in procedures to include customer approval (Automotive only) or notification of the change to the control plans?






4.9.5  Verification of Job Set-Ups




39.
4.9.5
Is a method of verification specified in the set-up instructions?




40.
4.9.5
Is statistical verification utilized as specified by customer? (Ford)   (AEC-A100)






4.9.6  Process Changes




41.
4.9.6
When an approved automotive part changes, is the part resubmitted for customer approval prior to the change being implementated into production? (AEC-A100)




42.
4.9.6
Are process or facility changes documented and approved by authorized personnel prior to implementation? (AEC-A100)




43.
4.9.6
For non-automotive parts, is the part submitted for Rel testing and the customer provided notification prior to shipping?






4.9.7  Appearance Items






Not Applicable to semiconductors.




WORK INSTRUCTION FOR CONDUCTING A PROCESS CONTROL AUDIT UTILIZING PPAP AND QS-9000 SECTION 4.9 AND 4.10.
OVERVIEW:
PPAP, the process flow chart, the control plan, the work instruction, and the Production Part Approval checklistset should be the tools used to conduct a thorough audit in the process control area.

AUDIT PLAN:
1)
Review the production schedule and select a sample of the QS 9000 covered jobs running.

 2) Review the PPAP file of those selected jobs.  Use the following checklist to evaluate the PPAP file.

3)
Copy the flow chart and process control plan for each job you intend to audit.  Verify the control plan meets the minimum requirements.  Use p 53, APQP manual as a guide.

4)
To start the Shop Floor portion of this audit, use a check list based on 4.9.1 of the QS-9000 
Manual for auditing work instructions.

5)
a)  Start in Receiving Inspection.  



Verify Control Plan items are located in Place & Functioning.


b)  Verify Receiving Inspection instructions meet 4.9.1.  Document your results on your copy of the control plan or work sheets by indicating a “ok” for all conforming items.  Circle all nonconformances and list the problem on the work sheet.

6)
a)  
Move into the Manufacturing area using the process flow chart and control plan.  Stop at each work station and review its compliance to the process control plan.


b)  
Review the work instructions for completeness.  (Use checklist for 4.9.1.)

7)
Evaluate Control Charting and Statistical Process Control using QS 9000 Element 4.9.3 as your guide.  Company X requirement is Cpk>1.5

8)
Testing and packaging instructions should also be evaluated using Element 4.9.1 of the QS- 9000 and the Process Control Plan.

9)
Upon completion of the audit of the manufacturing of a product, summarize findings, insure that all audited steps have been checked off or circled if they are nonconforming.  Indicate to the area supervisor what nonconformance will be written, if any.

10)
Auditing the other areas of 4.9 as follows:


Preventative Maintenance

Question 4.9 on checklist


Environmental


Question 4.9 on checklist

11)
Continuous improvement must be evaluated on all process control characteristics, regardless of the capability requirement or the demonstrated process capability.


Auditee must provide objective evidence of continuous improvement, with the highest priority for special characteristics.

PRODUCTION PART APPROVAL FILE CHECKLIST (AUTOMOTIVE ONLY)
Customer:
Date:


P/N:


Rev:

1.
Product part submission warrant.



2.
Appearance Approval Report (AAR).



3.
Two sample parts or as agreed to in the control plan.  Are master samples retained.

4.
All customer and supplier design records (e.g.:  CAD/CAM math data, part drawings, specifications) including detail drawings.

5.
Any authorized engineering change documents not yet incorporated in the design record but incorporated in the part.

6.
Dimensional results referenced to the part drawing requirements or a checked print where the results are legibly written on a part drawing (including cross-sections, tracings or sketches as applicable).

7.
Checking aids (fixture, models, templates, mylars, etc.) specific to the part being submitted.

8.
Material, performance and durability test results as specified on the controlling documents.

9.
Process flow diagrams.



10.
Process Failure Mode and Effects Analysis (Process FMEA) and a Design FMEA for all new products.

11.
Control plans which include all product and process-related Significant or Key characteristics.  Control plans for “families” of similar parts are acceptable if the new parts have been reviewed and approved for commonality.

NOTE:
Certain customers required control plan approval prior to submission.  See customer-specific appendices.

12.
Process capability results showing conformance to customer requirements for Key, Significant, Safety, Critical and compliance-related characteristics, with supporting data such as control charts.

13.
Measurement system variation (Gauge R & R) studies for all equipment used for the statistical studies for new or modified gauges, measurement and test equipment.

14.
Engineering approval on the customer’s part drawing or specification.

NOTE:
Place an “ok” under number if document is available.  Circle missing or nonconforming items indicating a nonconformance.
Approved:
Date:
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