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7.1 Planning of Product Realization

WINDSOR MACHINE GROUP will plans and develops processes needed for product realization. Planning of product realization will be consistent with the requirements of the other processes of the QMS.

In planning product realization, WINDSOR MACHINE GROUP has determined the need for the following, as appropriate: 

quality objectives and requirements for the product

need to establish processes, documents and provide resources specific to the product

require verification, validation monitoring, inspection and test activities specific to the product and the criteria for product acceptance

records needed to provide evidence that the realization processes and resulting product meet requirements

The output of this planning is in a form suitable for WINDSOR MACHINE GROUPs methods of operation.

Windsor Machine Group and its associated plants business and plant processes are defined and shown on the following process flow charts.

INSERT PROCESS FLOWS HERE  (See Plant Specific Flows as Attached)  

7.1.1 Planning of Product Realization – Supplemental

Customer requirements and references to its technical specifications is included in the planning of product realization as a component of the quality plan.

7.1.2 Acceptance Criteria

Acceptance criteria is defined by WINDSOR MACHINE GROUP and, where required, approved by the customer. For attribute data sampling, the acceptance level shall be zero defects.

7.1.3 Confidentiality

WINDSOR MACHINE GROUP will ensure the confidentiality of customer-contracted products and projects under development and related product information.

7.1.4 Change Control

WINDSOR MACHINE GROUP has a process to control and react to changes that impact product realization. The effects of any change, including those caused by the customer, will be assessed and verification and validation activities will be defined, to ensure compliance with customer requirements. Changes will be validated before implementation.

Note: Any product realization change affecting customer requirements will require notification to and agreement from the customer, as required.

For proprietary designs, impact on form, fit and function (including performance and durability) will be reviewed with the customer so that all effects can be properly evaluated.

When required by the customer, additional verification and identification requirements, such as those required for new product introduction, will be met.

 Ref:
Change Control Request  
FOQA82 

7.2 Customer-Related Processes

7.2.1 Determination of Requirements Related to the Product

WINDSOR MACHINE GROUP will determine:

requirements specified by the customer, including the requirements for delivery and post-delivery activities

requirements not stated by the customer but necessary for specified or intended use, where known

statutory and regulatory requirements related to the product

any additional requirements determined by WINDSOR MACHINE GROUP

7.2.1.1 Customer-designated Special Characteristics

WINDSOR MACHINE GROUP will demonstrate conformity to customer requirements for designation, documentation and control of special characteristics.

7.2.2 Review of Requirements Related to the Product

WINDSOR MACHINE GROUP will review requirements related to the product. This review will be conducted prior to WINDSOR MACHINE GROUP committing to supply product to the customer and will ensure:

product requirements are defined

contract or order requirements differing from those previously expressed are resolved

WINDSOR MACHINE GROUP has the ability to meet the defined requirements

Records of the results of the review and actions arising from the review will be maintained.

When no documented statement of requirement is provided by the customer, customer requirements will be confirmed by WINDSOR MACHINE GROUP before acceptance.

When requirements are changed, WINDSOR MACHINE GROUP will ensure that relevant documents are amended and relevant personnel are made aware of changed requirements.

Note: In some situations a formal review is impractical. In this case the formal review can cover relevant product information such as catalogs or advertising material.
7.2.2.1 Review of Requirements Related to the Product – Supplemental

Waiving the rights stated in 7.2.2 for a formal review will require customer authorization. 

7.2.2.2 Organization Manufacturing Feasibility

WINDSOR MACHINE GROUP will investigate, confirm and document the manufacturing feasibility of the proposed products in the contract review process, including risk analysis.

7.2.3 Customer Communication

WINDSOR MACHINE GROUP will determine and implement effective arrangements for communicating with customers in relation to:

product information

inquiries, contracts or order handling, including amendments

customer feedback, including customer complaints

7.2.3.1 Customer Communication – Supplemental

WINDSOR MACHINE GROUP will have the ability to communicate necessary information including data, in a customer specified language and format. (CAD, EDE)

7.3 Design and Development – Applicable to Ellis Tool only.

7.3.1 Design and development planning

WINDSOR MACHINE GROUP will plan and control the design and development of product. 

During this planning, WINDSOR MACHINE GROUP will determine:

design and development stages

the review, verification and validation that are appropriate to each stage

the responsibilities for design and development

WINDSOR MACHINE GROUP will manage the interfaces between different groups involved to ensure effective communication and clear assignment of responsibility.

Planning output will be updated as appropriate, as the design and development progresses.

7.3.1.1 Multidisciplinary Approach

WINDSOR MACHINE GROUP will have a multidisciplinary approach to prepare for product realization, including:

development/finalization and monitoring of special characteristics

development and review of FMEA’s including actions to reduce potential risks 

development and review of control plans

7.3.2 Design and Developments Inputs

Inputs relating to product requirements will be determined and records maintained. These inputs will include:

functional and performance requirements

applicable statutory and regulatory requirements

information derived from other similar designs, as applicable

other requirements essential for design and development

These inputs will be reviewed for accuracy. Requirements will be complete, unambiguous and not in conflict with each other.

7.3.2.1 Product Design Input

WINDSOR MACHINE GROUP will identify, document and review the product design input requirements including:

customer requirements, such as special characteristics, identification, traceability, and packaging

a method to deploy information gained from information sources such as previous project designs, competitor analysis, supplier feedback, internal input, field data, etc. for current and future projects of a similar nature

targets for product quality, life, reliability, durability, maintainability, timing, and cost

7.3.2.2 Manufacturing Process Design Input

WINDSOR MACHINE GROUP will identify, document, and review the manufacturing process design input requirements including:

product design output data

targets for productivity, process capability and cost

customer requirements (if any)

experience from previous developments

7.3.2.3 Special Characteristics

WINDSOR MACHINE GROUP will specify special characteristics and:

include all special characteristics in the control plan

comply with customer specified definitions and symbols

identify process control documents, which may include drawings, FMEA’s, control plans and operator instructions, with the customer’s special characteristic symbol or WINDSOR MACHINE GROUPs equivalent symbol or notation, to include those process steps that affect special characteristics

7.3.3 Design and Development Outputs

Outputs will be provided in a form that enables verification against design and development input and will be approved prior to release.

Design and developments will:

meet the input requirements

provide appropriate information for purchasing, production and for service provision

contain or reference product acceptance criteria

specify the characteristics of the product that are essential for safe and proper use

7.3.3.1 Product Design Outputs – Supplemental

The product design output will be expressed in terms that can be verified and validated against product design input requirements. Product design output will include:

design FMEA, reliability results

product special characteristics, specifications

product error proofing, as appropriate

product definition including drawings or mathematically based data

product design review results

diagnostic guidelines, where applicable

7.3.3.2 Manufacturing Process Design Output

Manufacturing process design output will be expressed in terms that can be verified against manufacturing process design input requirements and validated. The manufacturing process design output will include:

specifications and drawings

manufacturing process flow charts/layouts

manufacturing process FMEA’s 

control plans

work instructions

process approval acceptance criteria

data for quality, reliability, maintainability and measurability

results of error proofing activities, as appropriate

methods of rapid detection and feedback of product/manufacturing process nonconformities

7.3.4 Design and Development Review

Systematic reviews of design and development will be performed in accordance with planned arrangements at suitable stages to:

evaluate the ability of the results of design and development to meet requirements

to identify any problems and propose necessary actions

Participants in such reviews will include representatives of functions concerned with the stage being reviewed. Records of the results of the reviews and any necessary actions will be maintained.

7.3.4.1 Monitoring

Measurements at specified stages of design and development will be defined, analyzed, and reported with summary results as an input to management review.

7.3.5 Design and Development Verification

Verification will be performed in accordance with planned arrangements to ensure that outputs have met input requirements. Records of the results of verification and any necessary actions will be maintained.

7.3.6 Design and Development Validation

Validation will be performed in accordance with planned arrangements to ensure resulting product is capable of meeting the requirements for the specified application or intended use, where known. Where practicable, validation will be completed prior to delivery or implementation of the product. Records of the results of validation and any necessary actions will be maintained. 

7.3.6.1 Design and Development of Validation – Supplemental

Design and development validation will be performed in accordance with customer requirements including program timing.

7.3.6.2 Prototype Program

When required by the customer, WINDSOR MACHINE GROUP will have a prototype program and control plan. WINDSOR MACHINE GROUP will use, when possible, tooling and manufacturing processes as will be used in production.

Performance testing activities will be monitored for timely completion and conformance to requirements.

When services are outsourced, WINDSOR MACHINE GROUP will be responsible for the subcontracted services, including technical leadership.

7.3.6.3 Product Approval Process

WINDSOR MACHINE GROUP will conform to a product and process approval procedure recognized by the customer. 

Note: Product approval will be subsequent to the verification of the manufacturing process. 

This product and manufacturing process approval procedure will also be applied to suppliers.

7.3.7 Control of Design and Development Changes

Changes will be identified and records maintained. Changes will be reviewed, verified, and validated, as appropriate, and approved before the implementation. Review of changes will include evaluation of the effect of the changes on constituent parts and product already delivered. Records of the results of review of changes and any necessary actions will be maintained.

7.4 Purchasing

7.4.1 Purchasing Process

WINDSOR MACHINE GROUP will ensure that purchased product conforms to specified requirements. Type and extent of controls applied to the supplier and purchased product will be dependent upon the effect of purchased product on subsequent product realization or the final product.

WINDSOR MACHINE GROUP will evaluate and select suppliers based on their ability to supply product in accordance with WINDSOR MACHINE GROUP’s requirements. Criteria for selection, evaluation and re-evaluation will be established. 

Records of results of evaluations and any necessary actions arising from the evaluation will be maintained.

7.4.1.1 Regulatory Conformity

All purchased products of materials used in product will conform to applicable regulatory requirements.

7.4.1.2 Supplier Quality Management System Development

WINDSOR MACHINE GROUP will perform supplier quality management system development with the goal of supplier conformity to this technical specification for all OEM & Tier II customers unless other wise requested.  Conformity with ISO9001:2008 is the first step in achieving this goal.

Note: The prioritization of suppliers for development depends upon the suppliers’ quality performance and the importance of the product supplied.

Unless otherwise specified by the customer, suppliers to WINDSOR MACHINE GROUP will be third party registered to ISO9001:2008 by an accredited third party certification body.

7.4.1.3 Customer-approved Sources

Where specified by the contract, WINDSOR MACHINE GROUP will purchase products, materials or services from approved sources.

The use of customer-designated sources, including tool/gauge suppliers, does not relieve WINDSOR MACHINE GROUP of the responsibility for ensuring the quality of purchased products.

7.4.2 Purchasing Information

Purchasing information will describe product to be purchased including, as appropriate:

a) requirements for approval of product, procedures, processes and equipment

b) requirements for qualification of personnel 

c) quality management system requirements

WINDSOR MACHINE GROUP will ensure adequacy of purchase requirements prior to sending the order to the supplier.

7.4.3 Verification of Purchased Product

WINDSOR MACHINE GROUP will establish and implement necessary inspection or other activities to ensure that purchased products meet purchase requirements. 

Where WINDSOR MACHINE GROUP or our customer intends to perform verification at a supplier’ premises, verification arrangements and method of product release will be stated in the purchasing information.

7.4.3.1 Incoming Product Quality

WINDSOR MACHINE GROUP will have a process to assure the quality of purchased product utilizing one or more of the following methods:

· receipt of, and evaluation of, statistical data by WINDSOR MACHINE GROUP

· receiving inspection and/or testing such as sampling based on performance

· second or third party assessments or audits of supplier sites, when coupled with records of acceptable quality performance

· part evaluation by a designated laboratory

· another method agreed with the customer 

7.4.3.2 Supplier Monitoring

Supplier performance will be monitored through the following indicators:

· delivered part quality performance

· customer disruptions including field returns

· delivery schedule performance (including incidents of premium freight)

· special status customer notifications related to quality of delivery issues

WINDSOR MACHINE GROUP will promote supplier monitoring of their manufacturing processes.

Ref:
Subcontractor Evaluation
PR-PUR-001 

Purchasing 



PR-PUR-002

Subcontractor Rating System    PR-PUR-003

7.5 Product and Service Provision

7.5.1 Control of Production and Service Provision

WINDSOR MACHINE GROUP will plan and carry out production and service provision under controlled conditions. Controlled conditions will include, as applicable:

a) availability of information that describes the characteristics of the product

b) availability of work instructions 

c) use of suitable equipment

d) availability and use of monitoring and measuring devices

e) implementation of monitoring and measurement

f) implementation of release, delivery and post delivery activities

7.5.1.1 Control Plan

WINDSOR MACHINE GROUP will:

· develop control plans at the system, subsystem, component and/or material level, for the product supplied, including those for processes producing bulk materials as well as parts

· have a control plan for pre-launch and production that take into account the design FMEA and manufacturing process FMEA outputs

The control plan will:

· list the controls used for the manufacturing process control

· include methods for monitoring of control exercised over special characteristics, defined by both the customer and WINDSOR MACHINE GROUP 

· include customer required information, if any

· initiate the specified reaction plan when the process becomes unstable or not statistically capable

Control plans will be reviewed and updated when any change occurs affecting product, manufacturing, process, measurement, logistics, supply sources or FMEA.

7.5.1.2 Work Instructions

WINDSOR MACHINE GROUP will prepare documented work instructions for all employees having responsibilities for the operation of processes. These instructions will be accessible for use at the work station. These instructions will be derived from sources such as the quality plan, environmental impact, control plan, and the product realization process. 

7.5.1.3 Verification of Job Set-ups

WINDSOR MACHINE GROUP will verify job set-ups whenever performed, such as an initial run of a job, material changeover or job change. 

Work instructions will be available for set-up personnel. WINDSOR MACHINE GROUP will use statistical methods of verification where applicable.

7.5.1.4 Preventive and Predictive Maintenance

WINDSOR MACHINE GROUP has identified key process equipment and provided resources for machine/equipment maintenance. At a minimum, this system will include the following:

· planned maintenance activities

· packaging and preservation of equipment, tooling and gauging

· availability of replacement parts for key manufacturing equipment

· documenting, evaluating and improving maintenance objectives

WINDSOR MACHINE GROUP utilizes predictive maintenance methods to continually improve the effectiveness and efficiency of production equipment.

Process Equipment

Plant Management and Maintenance are responsible for identifying key process equipment and machines to be included in a formal, planned preventive maintenance system. As a minimum, equipment to be included are machines responsible for processing Special Characteristics, and those machines that are crucial for maintaining production schedule.

Preventive Maintenance Plan and Schedule

For identified process equipment, Maintenance prepares a preventive maintenance plan and schedule, including a key spare parts list and the location where these parts can be procured. The plan defines the scope and frequency of routine maintenance activities and inspections. The plan is established based on experience with equipment reliability.

Predictive maintenance methods are developed using one or more of the following methods. a) manufacturers recommendations, b) tool wear, c) correlation to the preventative maintenance system, d) fluid analysis, infrared monitoring of circuits and e) vibration analysis.

All key equipment and machines included in the maintenance program are inspected and serviced at least twice a year. Preventive maintenance activities may include, as appropriate: dismantling of machines for inspection and testing of parts; fluid analysis; replacement of fluids, filters, seals, gaskets, drive belts, and so forth.

Every inspection, maintenance, and repair activity is recorded in a maintenance log. At a minimum, an entry in the log includes: classification of the activity (inspection, maintenance, or repair); description of what was done; listing of replaced parts and/or supplies; and, when relevant, test results. 

Packaging and Preservation of Equipment, Tooling and Gaging

The proper packaging, preservation of tooling equipment and gaging is identified in work instructions at each facility.

Equipment Performance Monitoring

In order to identify equipment problems at an early stage and prevent breakdowns, equipment operators may be instructed to monitor tool wear, process performance, vibrations, etc., and report any abnormal functioning to the Supervisor.

Environmental and Safety Compliance 

 The plant management is responsible for work safety. The Safety Designee is responsible for compliance with governmental safety regulations and for compliance with environmental regulations. The system for ensuring safety and environmental compliance is provided in Procedure PR-HR-001 Safety and Environmental Compliance. 

7.5.1.5 Management of Production Tooling

WINDSOR MACHINE GROUP will provide resource for tool and gauge design, fabrication and verification activities.

WINDSOR MACHINE GROUP will establish and implement a system for production management tooling including:

· maintenance and repair facilities and personnel

· storage and recovery 

· set-up

· tool change programs for perishable tools

· tool design modification documentation, including engineering change level

· tool modification and revision to documentation

· tool identification, defining the status, such as production, repair or disposal

WINDSOR MACHINE GROUP will implement a system to monitor these activities if any work is outsourced. 

Tool Design

Special purpose tools are usually designed by the Tool Design Group within the Engineering department.

When tool design is subcontracted, the Project Coordinator is responsible for tracking the design progress and follow up with the subcontractor. Tracking, follow up, and other interfacings with the subcontractor are documented and recorded by the Project Coordinator.

Whether designed in house or by a subcontractor, the tool design output is documented in drawings and specifications. The documents are identified by the tool name, code/number, and revision level, and the part to which the tool pertains. When designed in house, the design output documents are reviewed and approved by Engineering. Subcontracted designs are also required to be reviewed and approved before their release.

Tool Fabrication and Maintenance

Tools may be fabricated in house by the tool shop, or their fabrication may be subcontracted. When tool fabrication is subcontracted, the Project Coordinator is responsible for tracking the fabrication progress and follow up with the subcontractor. Tracking, follow up, and other interfacing with the subcontractor is documented and recorded.

Tools are refurbished, repaired, and otherwise maintained by the tool shop or may be subcontracted.

All special purpose tools are tested in a production trial run before they are approved for use in mass production. Tool testing is a part of the Production Part Approval Process (PPAP).

Tooling Management

Special purpose tools are marked with their tool code/number. The tool identification is cross-referenced with part number of the corresponding parts. Customer-owned tools are marked with the customer name.

All tools are recorded in the tool inventory and maintenance log. The information recorded are tool name/code/number, and maintenance history.
7.5.1.6 Production Scheduling

Production will be scheduled in order to meet customer requirements, such as just-in-time supported by an information system that permits access to production information at key stages of the process and is order driven.

7.5.1.7 Feedback of Information from Service

WINDSOR MACHINE GROUP will establish and maintain a process for communication on service concerns to manufacturing, engineering, and design.

7.5.2 Validation of Processes for Production and Service Provision

WINDSOR MACHINE GROUP will validate any processes for production and service provision where resulting output cannot be verified by subsequent monitoring and measurement. This includes any processes hardware deficiencies become apparent only after the product is in use or the service has been delivered.

Validation will demonstrate the ability of theses processes to achieve planned results. 

WINDSOR MACHINE GROUP will establish arrangements for these processes, including as applicable:

a) defined criteria for review and approval of processes

b) approval of equipment and qualification of personnel

c) use of specific methods and procedures 

d) requirements for records

e) revalidation

7.5.2.1 Validation of Processes for Production and Service Provision – Supplemental

The requirements of 7.5.2 will apply to all processes for production and service provision.

7.5.3 Identification and Traceability

WINDSOR MACHINE GROUP will identify, our product by suitable means throughout product realization. WINDSOR MACHINE GROUP will identify the product status with respect to monitoring and measurement requirements.

Where traceability is a requirement, WINDSOR MACHINE GROUP will control and record the unique identification of the product.

Purchased Product Identification

All purchased materials and components are identified with unique numbers, codes, or names. 

Whenever possible, subcontractors are required to identify the products they supply by appropriate marking, labeling, or tagging the products and/or packaging. The receiving designate verifies that products are properly identified (refer to Procedure PR-QA-002 Material Handling & Storage). If the subcontractor applied identification is not appropriate or adequate, the Receiving Designate is responsible for appropriate marking of purchased products.

Materials and components are identified by marking, labeling, or tagging the packaging or containers holding them, and when appropriate and practical by labeling the products themselves. Quality Assurance is responsible for designating appropriate methods for product identification.

Material and component identification is maintained while the products are in storage and/or are staged for production.

When material traceability is required, material and component identification is maintained throughout all stages of production.

In-house Manufactured Product Identification

In-house manufactured products, and in particular finished products, are identified in accordance with customer requirements.

Customer requirements with regard to product identification and marking are specified in customer documents  and/or Customer-Specific Requirements.

Traceability

Material, process, and/or operator traceability is maintained when it is a contractual requirement. When required, purchased materials are identified and are traceable to their certification.

Work orders and/or batch logs are used for the purpose of Traceability.

For the purpose of traceability, the work order and/or batch log associates inspection records with particular production runs and batches of products.

Identification of Engineering Change Material

When an engineering change takes place the new material is identified (in addition to the normal work orders, tags, etc.) on all sides of the container. This identification must show, as a minimum, the part number, old engineering level and the new engineering level. All containers in the first two shipments to the customer must be identified as outlined above unless specified otherwise by the customer.

Ref:
Inspection and Test Status PR-QA-001

Product Identification and Traceability PR-QA-011

Product Status

Following every product verification activity specified in Control Plans, products are identified to indicate whether they have been accepted or not. Location of product can only be used as inspection status identification when the location is contained and dedicated, and in automated production transfer processes. 

Conforming Products

Products that have passed receiving inspection are labeled with a ACCEPTED sticker, tag or work order.
Products that have passed in-process inspection, final inspection or have otherwise been determined to be acceptable for moving on to the next processing stage, are signed off in the work order or may be identified by an acceptance sticker, tag, or mark. 

Nonconforming Products

Products that fail any inspections are labeled with a REJECTED/DEFECT/HOLD sticker or tag. Gages are identified as stated above or with an OUT of SERVICE sticker

If immediate disposition can be made, the product will be corrected according to the disposition. Where immediate disposition cannot be made, the product is moved to a designated area.


Authority to Release Products

The authority and responsibility to release finished products for shipment is vested with the Plant Manager and Quality personnel.

Supplemental Verification

When required by the customer, additional verification / identification requirements will be met (e.g. Early launch controls).


7.5.4 Customer Property

WINDSOR MACHINE GROUP will exercise care with any customer property while under our control or while being used by WINDSOR MACHINE GROUP. WINDSOR MACHINE GROUP will identify, verify, protect and safeguard any customer property provided for use or incorporation into our product. Should any customer property be lost, damaged or otherwise found unsuitable for use, this will be reported to the customer and records will be maintained. 

7.5.4.1 Customer-Owned Production Tooling

Customer-owned tools, manufacturing, test, inspection tooling and equipment will be permanently marked so that the ownership of each items visible, and can be determined.

7.5.5 Preservation of Product 

WINDSOR MACHINE GROUP will preserve the conformity of product during internal processing and delivery to the intended destination. Preservation will include identification, handling, packaging, storage and protection. Preservation will also apply to the constituent parts of a product.

7.5.5.1 Storage and Inventory

In order to detect deterioration, the condition of product in stock will be assessed at appropriate planned intervals.

WINDSOR MACHINE GROUP will use an inventory management system to optimize inventory turns over time and assure stock rotation, such as “first-in-first-out” (FIFO). Obsolete product will be controlled in a similar manner to nonconforming product.

Ref:
Material Handling & Storage -PR-QA-002

7.6 Control of Monitoring and Measuring Devices

WINDSOR MACHINE GROUP has determined the monitoring and measurement to be undertaken and the monitoring and measuring devices needed to provide evidence of conformity of product to determined requirements. 

Each WINDSOR MACHINE GROUP plant follows the same  process to ensure that monitoring and measurement can be carried out and are carried out in a manner that is consistent with monitoring and measurement requirements.

To ensure valid results, where necessary, measuring equipment will be:

a) calibrated or verified at specified intervals, or prior to use, against measurement standards traceable to national or international standards; where no such standards exist, the basis used for calibration or verification will be recorded 

b) adjusted or re-adjusted as necessary

c) identified to enable the calibration status to be determined

d) safeguarded from adjustments that would invalidate the measurement result

e) protected from damage and deterioration during handling, maintenance and storage

When equipment is found not to conform to requirements, WINDSOR MACHINE GROUP will assess and record the validity of previous measuring results. WINDSOR MACHINE GROUP will take appropriate action on the equipment and any product affected. Records of the results of calibration and verification will be maintained. 

The ability of software to satisfy the intended application will be confirmed, when used in the monitoring and measurement of specified requirements. This will be undertaken prior to initial use and reconfirmed as necessary. 

7.6.1 Measurement System Analysis

All measurement systems referenced in the Control Plans are formally evaluated. Quality Assurance is responsible for conducting measurement system evaluation studies.

Measurement system studies are conducted using the approach, procedures, and acceptance criteria provided in the Measurement System Analysis (MSA) Reference Manual.

At a minimum, Repeatability and Reproducibility (Gauge R&R) study, using the Average and Range method, is conducted for variable measurement instruments; and Attribute Gauge Study is conducted for nonvariable (Go/No-Go) gauges.


Conducting and Reporting Measurement System Study


The procedure for conducting Gauge R&R study is provided in the MSA Reference Manual, Variable Measurement System Study - Average and Range Method. This section of the MSA manual is considered to be a part of this procedure. The study is reported using Gauge R&R Data Sheets and Gauge R&R Reports.

The procedure for conducting Attribute Gauge study is provided in the MSA Reference Manual – Measurement System Study. This section of the MSA manual is considered integral to this process.


Acceptance Criteria

For variable instruments: Under 10% R&R is acceptable for any application; 10-30% R&R may be accepted depending on importance of application; Over 30% R&R is not acceptable.

For non-variable (Go/No-Go) gauges: Acceptable only when all measurement decisions for the same part are in agreement (based on minimum 50 parts, three operators, and three measurements per operator).

Other analytical methods and acceptance criteria may be used if approved by the customer. 

7.6.2 Calibration Records

[image: image1.png]



Measurement Identification and Selection of Equipment


Identification of measurements to be made and the tolerance of the measured characteristics are documented in Control Plans, in product drawings and in product and environmental     specifications and requirements.

Gauges, instruments, and other measuring and testing equipment are selected on the basis of their capability to provide the necessary accuracy and precision. Performance of a measurement system, and thereby its acceptability, are determined by conducting a formal measurement system study (refer to Procedure PR-QA-009 Inspection, Measurement, & Test Equipment) unless otherwise approved by the customer. Quality Assurance and Engineering are responsible for conducting measurement system studies and selecting appropriate measuring and test equipment.

Quality Assurance in each plant is responsible for maintenance, calibration, and control of all inspection, measuring, and test equipment, including equipment belonging to employees or on loan. Equipment is calibrated in accordance with written instructions, unless calibration is simple and obvious. When applicable, Calibration Procedures (see attached) specify for each type of equipment the acceptable limits of temperature, pressure, humidity, and other environmental conditions that may affect calibration.

When gauges, instruments, or other equipment are returned for calibration or checking, their condition and actual readings are only recorded prior to calibration or adjustment if the gauge, instrument or piece of equipment is found to be out of calibration. Equipment that is sent out for calibration is required to be likewise checked and recorded prior to calibration.

Calibration of measuring and test equipment is carried out using calibration instruments or standards certified to have a known relationship to a nationally recognized standard. This relationship is identified on the calibration record. Equipment that is sent out for calibration is required to be returned with certification that is likewise traceable to a national standard. Calibration records and certificates are maintained by the Quality Assurance department of each plant.

Calibrated equipment shall be traceable to the due date of next calibration by using a serial number, unique identification, or a yellow dot  A calibration list shall be posted showing gages in use with next calibration date for employees.  (See Attached Example) Equipment with a past-due calibration date or without a calibration sticker (or a yellow dot) are not used and are immediately returned to Quality Assurance.

Quality Assurance maintains a list of all active measuring and test equipment, whether or not the equipment is owned by the company. The list identifies every piece of equipment by its name, type, size, serial number, location, calibration frequency, last calibration date, and next calibration due date. 

Product-Specific Comparative Reference Hardware

Jigs, fixtures, and templates, used in production and inspection are uniquely identified with the part number and engineering revision level to which they pertain. When a new engineering level is released, Quality Assurance verifies whether the changes affect the hardware, and either upgrades the revision identification or withdraws the equipment.

The comparative reference hardware is entered on the list of active measuring and test equipment  and is periodically checked for accuracy. Records of the accuracy checks are maintained.

Test Software

Test software used for product verification and/or monitoring of process performance is validated and certified.  Standard software, purchased from commercial sources, is ordered with validation certificates whenever possible. Software developed in-house is tested and approved prior to release. Its documentation comprises testing specification approved by the Quality Assurance and testing records demonstrating its correct functioning.

Software that has been used for product verification for at least one year prior to implementation of this procedure, and that has consistently given satisfactory and correct performance, may be approved by the Quality Assurance without validation testing.

Every new revision of software is validated, approved, and identified with a release number. Software is also re-validated whenever there is a change of any conditions for which the software was initially validated.

Storage and Maintenance

Measuring and test equipment is stored in the gage storage. The equipment is maintained, stored, and handled in such a way as to preserve its accuracy and fitness for use. Equipment that is out of calibration or is otherwise not fit for use is identified as such, withdrawn from the inspection and production areas, and is segregated.

.

Nonconforming Equipment

When measuring or test equipment is found to be out of calibration or appears to give inaccurate readings, it is checked. If it is confirmed that the equipment is indeed out of calibration and the readings are outside of required accuracy, QA investigates and assesses the validity of measurements for which the equipment was previously used. Identification of such equipment and the impact of its uses on acceptance of products are reported in a nonconformance report, in accordance with Procedure PR-QA-007 Control of Non-conforming Products. If suspect material has been shipped, the customer is notified.

7.6.3 Laboratory Requirements

7.6.3.1 Internal Laboratory

WINDSOR MACHINE GROUPs internal laboratory system will have a defined scope that includes its capability to perform the required inspection, test or calibration services. The laboratory scope will be included in the quality management system documentation. The laboratory will comply with technical requirements including:

· adequacy of laboratory procedures

· competence of the laboratory personnel

· testing of the product 

· capability to perform these services correctly 

· review of quality related records

7.6.3.2 External Laboratory

External/commercial/independent laboratory facilities used for inspection, test or calibration services by WINDSOR MACHINE GROUP will have a defined laboratory scope that includes the capability to perform the required inspection, test or calibration, and:

· there will be evidence that the external laboratory is acceptable to the customer, or 

· the laboratory will be accredited to ISO/IEC 17025 or national equivalent

The evidence may be demonstrated by customer assessment or customer approved second party assessment that the laboratory meets the intent of ISO/IEC 17025 or national equivalent.

When a laboratory is not available for a given piece of equipment, that equipment manufacturer may perform these calibration services. WINDSOR MACHINE GROUP may expect that the requirements for Internal Laboratories have been met by the manufacturer. 
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