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8.1 General

The organization plans and implements the monitoring, measurement, analysis and improvement processes to:

a) demonstrate conformity of the product

b) ensure conformity of the quality management system/ EMS

c) continually improve the effectiveness of the QMS/EMS

These activities include determination of applicable methods, including statistical techniques, and the extent of their use. 

8.1.1 Identification of Statistical Tools

Appropriate statistical tools for each process is determined during advance quality planning and included in the control plan. 

Preliminary process capability studies are conducted to verify that processes responsible for Special Characteristics are capable of producing products that meet customer requirements. The study is coordinated by Quality Assurance.

Data Collection and Charting

Procedure for conducting preliminary process capability studies is provided in the Production Part Approval Process (PPAP) Manual, Section V-D, Preliminary Process Performance Evaluation. This section of the PPAP Manual is considered to be a part of this procedure.

Variable data can be used for preliminary process capability study when required by the customer. When variable data cannot be obtained, attribute data can be used and charted to understand the process and to begin control charts for process performance monitoring.

Evaluation of Charts and Calculation of Performance Indices

After the ranges and averages are charted, the average range, process average, and control limits are calculated and are drawn on the charts. The charts are then evaluated for signs of process instability. Instructions for interpreting and evaluating charts are provided in the Statistical Process Control (SPC) Manual.

Acceptance Criteria and Customer Approval

The customer determines the criteria for acceptable processes. Guidelines for acceptable performance and capability indices are provided in PPAP Manual, Preliminary Process Performance Evaluation. The Cpk and Ppk values provided in the PPAP manual are default values, i.e., they are used as criteria for acceptance of processes only when the customer does not specify other, higher or lower, values

If the process is clearly not capable, the customer is contacted and is asked to accept a temporary reaction plan, for example, containment of process output and 100 percent inspection. While the temporary containment plan is implemented, a corrective action plan is developed to ensure that the process becomes stable and capable.

Process Changes

When there is a change of a part number, engineering revision level, material source, manufacturing location, or production process, a new preliminary process capability study may be required. In the event of any such change the customer is informed and asked whether a new study should be conducted.

ONGOING PROCESS PERFORMANCE MONITORING

Data Collection and Charting

The characteristics to be monitored, evaluation/measurement techniques, sample sizes, and sampling frequencies are specified in Production Control Plans. Instructions on how to collect and react to process performance data are provided in process operator instructions.

Quality Assurance determines the charting method to be used. 

Such process events as tool change, machine repair or maintenance, or adjustment of any process parameter are noted on the control charts. The information is necessary to study the correlation between these process variables and process performance.

Process Performance Evaluation

Process operators continuously interpret and evaluate the control charts. When a point (or a number of points) is outside the control limits, or the pattern in non-random, operators initiate an appropriate response action. Response action instructions are provided on the chart or in separate instructions. 

Process performance Ppk and/or process capability Cpk indices are calculated at intervals prescribed by Quality Assurance.

Control charts are retained as quality records. Storage location and retention period are specified in Procedure Quality & Environmental Records. (PR-QA-004)
Response Actions

In response to unsatisfactory process performance, Quality Assurance initiates a study to identify the special causes of variation. If the process is clearly not capable, a temporary reaction plan for containment of process output and 100 percent inspection is initiated. While the temporary containment plan is implemented, a corrective action plan is developed to ensure that the process becomes stable and capable.

When a process is highly capable, Quality Assurance may reduce the sampling frequency and/or change the process monitoring method. Customer approval of the proposed changes is required.

8.1.2 Knowledge of Basic Statistical Concepts

Basic statistical concepts such as variation, control (stability), process capability and over adjustment are understood and utilized throughout the organization.

8.2 Monitoring and Measurement

8.2.1 Customer Satisfaction

The organization monitors information relating to customer perception as to whether the organization has met customer requirements. Methods for obtaining and using this information  has been determined.

8.2.1.1 Customer Satisfaction – Supplemental

Customer satisfaction within the organization is monitored through continual evaluation of performance of the realization processes. Performance indicators are based on objective data and include but not be limited to:

· delivered part quality performance

· customer disruptions including field returns

· delivery schedule performance

· customer notifications related to quality or delivery issues

The organization monitors the performance of manufacturing processes to demonstrate compliance requirements for product quality and efficiency of the process. 

Ref:
Customer Complaints PR-QA-005A

8.2.2 Internal Audit

The organization conducts internal audits at planned intervals to determine whether the quality management system:

a) conforms to planned arrangements, to the requirements of this International Standard and to the QMS/EMS the organization has established

b) is effectively implemented and maintained

The audit program is planned, considering the status and importance of processes and areas to be audited, as well as results of previous audits. Audit criteria, scope, frequency and methods have been defined. Selection of auditors and conduct of audits will ensure objectivity and impartiality of the audit process. Auditors will not audit their own work. 

A documented procedure is provided to define responsibilities and requirements for planning and conducting audits, reporting results and maintaining records.

Management responsible for the area being audited will ensure that actions are taken without undue delay to eliminate nonconformities and their causes. Follow-up activities will include the verification of actions taken and the reporting of verification results.

8.2.2.1 Quality Management System Audit

The organization audits its quality management system to verify compliance with this Technical Specification and any additional quality management system requirements.

8.2.2.2 Manufacturing Process Audit

The organization audits each manufacturing process to determine its effectiveness.

8.2.2.3 Product Audit

The organization audits products at appropriate stages of production and deliver to verify conformance to all specified requirements, such as product dimension, functionality, packaging, and labeling, at a defined frequency.

8.2.2.4 Internal Audit Plans

Internal audits will cover quality management related processes, activities and shifts and are scheduled according to an annual plan.

When internal/external nonconformities or customer complaints occur, the audit frequency will be appropriately increased. 

Specific checklists will be used for each audit.

8.2.2.5 Internal Auditor Qualification

The organization has internal auditors who are qualified to audit the requirements of this Technical Specification.

Ref:
Internal Audits  PR-QA-006

Internal Quality Audits (Schedule Only) Form #FOQA66
8.2.3 Monitoring and Measurement of Results

The organization applies suitable methods, where applicable, for monitoring and measurement of the QMS/EMS processes. These methods will demonstrate the ability of the processes to achieve planned results. Should planned results not be achieved, correction and corrective action will be taken, as appropriate, to ensure conformity of the product.

8.2.3.1 Monitoring and Measurement of Manufacturing Processes

The organization performs process studies on all new manufacturing processes to verify process capability and to provide additional input for process control. The results of process studies are documented with specifications, where applicable, for means of production, measurement and test, and maintenance instructions. These documents include objectives for manufacturing process capability, reliability, maintainability and availability, as well as acceptance criteria.

The organization maintains manufacturing process capability or performance as specified by the customer part approval process requirements. The organization ensures that the control plan and process flow diagram are implemented, including adherence to the specified:

· measurement techniques

· sampling plans

· acceptance criteria

· reaction plans when acceptance criteria are not met

Significant process events such as tool change or machine repair are noted on the control charts. 

The organization initiates a reaction plan from the control plan for characteristics that are either not statistically capable or are unstable. These reaction plans include containment of product and 100% inspection, as appropriate. A corrective action plan will then be completed by the organization, indicating specific timing and assigned responsibilities to assure the process becomes stable and capable. The plan will be reviewed with and approved by the customer when so required. 

The organization maintains records of effective dates of process changes. 

8.2.4 Monitoring and Measurement of Product

The organization monitors and measures characteristics of product to verify product requirements have been met. This is carried out at appropriate stages of the product realization process in accordance with planned arrangements. 

Evidence of conformity with acceptance criteria is maintained. Records indicate the person responsible for authorizing the release of product.

Product release and service delivery will not proceed until planned arrangements have been satisfactorily completed, unless otherwise approved by a relevant authority and or the customer, as applicable.

8.2.4.1 Layout Inspection and Functional Testing

A layout inspection and functional verification to customer engineering material and performance standards is performed for all products at sufficiently frequent intervals as specified in the control plan. Results are available for customer review.

8.2.4.2 Appearance Items

For manufacturing parts designated by the customer as “appearance items”, the organization will provide:

· appropriate resources including lighting for evaluation

· masters for colour, grain, gloss, metallic brilliance, distinctness of image, etc., as appropriate

· maintenance and control of appearance masters and evaluation equipment

· verification that personnel making appearance evaluations are qualified to do so

8.3 Control of Nonconforming Product

The organization ensures that product that does not conform to product requirements is identified and controlled to prevent its unintended use or delivery. A documented procedure defines the controls and related responsibilities and authorities for dealing with nonconforming product. 

The organization deals with nonconforming product in one or more ways including:

a) by taking action to eliminate the detected nonconformity

b) by authorizing its use, release, or acceptance under concession by relevant authority, or where applicable by the customer

c) by taking action to preclude its original intended use or application

Records of the nature of nonconformities and any subsequent actions taken, including concessions obtained are maintained. 

When nonconforming product is corrected it is subject to re-verification to demonstrate conformity to the requirements.

When nonconforming product is detected after delivery or use has started, the organization takes action appropriate to the effects, and potential effects of the nonconformity. 

8.3.1 Control of Nonconforming Product – Supplemental

Product with unidentified or suspect status will be classified as nonconforming product.

8.3.2 Control of Reworked Product

Instructions for rework, including re-inspection requirements are accessible to and utilized by the appropriate personnel. 

8.3.3 Customer Information

Customers will be promptly informed in the event that nonconforming product has been shipped. 

8.3.4 Customer Waiver

The organization will obtain customer concession or deviation permit prior to further processing whenever the product or manufacturing process is different from that currently approved.

The organization will maintain a record of the expiration date or quantity authorized. The organization will also ensure compliance with the original or superseding specifications and the requirements when the authorization expires. Material shipped on authorization will be properly identified on each shipping container. 

This applies equally to purchased product. The organization will agree with any requests from suppliers before submission to the customer. 

Ref:
Control of Nonconforming Products PR-QA-007

8.4 Analysis of Data

The organization determines, collects and analyzes appropriate data to demonstrate the suitability and effectiveness of the QMS and to evaluate where continual improvement of the effectiveness of the QMS can be made. This includes data generated as a result of monitoring and measurement, as well as other relevant sources, as applicable.

Analysis of data provides information relating to:

a) customer satisfaction

b) conformity to product requirements

c) characteristics and trends of processes and products including opportunities for preventive action

d) suppliers

e) environmental performance

8.4.1 Analysis and Use of Data

Trends in quality and operational performance are compared with progress toward objectives and lead to support the following: 

· development of priorities for prompt solutions to customer-related problems

· determination of key customer-related trends and correlation to support status review, decision making and longer term planning

· an information system for the timely reporting of product information arising from usage

Data will be compared with those of competitors and appropriate benchmarks.

8.5 Improvement

8.5.1 Continual Improvement

It is the responsibility of the Chief Operating Officer or designate to determine where, and to what extent that continuous improvement concepts are utilized to create an environment for continuous improvement at WINDSOR MACHINE GROUP.  Management and employees at all levels of the Company are encouraged to participate in this challenge as a part of multi-disciplinary teams.

Through the utilization and analysis of company wide data the WINDSOR MACHINE GROUP journey for continuous improvement begins.  Specific action plans for continuous improvement which include product characteristics are reviewed at management review meetings, production meetings and during advanced product quality planning.  Minutes from the Management Review Meetings are acted upon utilizing multi-disciplinary teams.

Activities will include one or more of the following:

1) unscheduled machine downtime

2) machine set-up, mould change and machine changeover times

3) excessive cycle time

4) scrap, rework and repair

5) non value added use of floor space

6) excessive variation

7) less than 100 % first run capability

8) process averages not centered on target values (bilateral tolerance)

9) testing requirements not justified by accumulated results

    10) waste of labour and materials

    11) cost of poor quality

    12) difficult assembly of installation of the product

13) excessive handling and storage

14) new target values to optimize customer processes

15) marginal measurement system capability (see MSA and ISO10012-1)

16) customer dissatisfaction, eg. complaints, repairs, returns, missed shipments, incomplete 

      orders, customer plant concerns, warranty, etc.

Activities identified for opportunity are noted in the meeting minutes and activity carried out as required by top management.

The Preventive Action/Continual Improvement Form is used to document and record activities identified for action.

8.5.1.1 Continual Improvement of the Organization

The organization has defined a process for continual improvement.

8.5.1.2 Manufacturing Process Improvement 

Continual improvement focuses on control and reduction of variation in product characteristics and manufacturing process parameters.

(Controlled characteristics are documented in the control plan.)

Ref:
Continuous Improvement
PR-MGT-005

8.5.2 Corrective Action

The organization takes action to eliminate the cause of nonconformities in order to prevent recurrence. Corrective actions will be appropriate to the effects of the nonconformities encountered. 

A documented procedure has been established to define requirements for:

a) reviewing nonconformities, including customer complaints, and environmental issues

b) determining the causes of nonconformities

c) evaluating the need for action to ensure that nonconformities do not recur

d) determining and implementing the action needed

e) records of the results of action taken

f) reviewing the corrective action taken

8.5.2.1. Problem Solving

The organization has a defined process for problem solving leading to root cause identification and elimination. If a customer prescribed format exists, the organization will use the prescribed format. 

8.5.2.2 Error Proofing

The organization uses error-proofing methods in their corrective action process.

8.5.2.3 Corrective Action Impact

The organization applies corrective action and implemented controls to other similar processes and products, to eliminate the cause of a non-conformity. 

8.5.2.4 Rejected Product Test/Analysis

The organization will analyze parts rejected by the customer’s manufacturing plants, engineering facilities and dealerships. The organization will minimize the cycle time of this process. Records of analysis will be kept and made available upon request. The organization will perform analysis and initiate corrective action to prevent recurrence. 

8.5.3 Preventive Action 

The organization will determine action to eliminate the causes of potential nonconformities in order to prevent their occurrence. Preventive actions will be appropriate to the effects of the potential problems. 

A documented procedure has been established to define requirements for:

a) determining potential nonconformities and their causes

b) evaluating the need for action to prevent the occurrence of nonconformities

c) determining and implementing action needed 

d) records of results of actions taken

e) reviewing preventive action taken

Ref:
Correction and Preventative Action PR-QA-005


