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PURPOSE


The purpose of this procedure is to provide for a system and instructions, and to assign responsibilities for product design and design verification activities.


This procedure applies to design and development of new products and product improvements.


This procedure directly concerns the Engineering department and departments interfacing with it, such as Sales, Production, and Quality Assurance.


PROCEDURE


Design Input.


When a product is to be designed or modified to meet specific customer requirements, Engineering receives from Sales either a design or design modification order containing all requirements stated by the customer. The design inputs are documented on the Engineering Work Authorization / (EWA)/Engineering Change Authorization (ECA) by Sales.  Any applicable statutory and regulatory requirements affecting the design or design modification are considered at this time. The Design Engineer who is assigned with completing the design or design modification order, is responsible to provide all statements/specifications of customer requirements as reference documents. Documents defining design input can be in any form, including data sheets, customer test criteria, procedures, drawings and specifications, photographs, samples, references to industry standards and codes, and so forth. All documents constituting the design input are assembled and/or referenced in the design file.

The EWA/ECA is reviewed by Sales and Engineering, prior to issue and release. When required, Quality Assurance, Production, and Purchasing may be added to the review team. Design input review is integrated with contract review activities.  Ambiguous or conflicting requirements are resolved during this review and prior to release of the EWA/ECA. The EWA/ECA reference I.D. assigned, corresponds with the design log entry.
 All electronic design information that is created, is data banked to the data management software (INTRALINK). All new CAD data is native ProEngineering. Unigraphics is used where required. 


Design input may be changed and/or amended as the design evolves. Changes may be introduced by the customer or be initiated internally within the company. All proposed changes and additions are reviewed by Sales and Engineering,  and must be approved by the customer, when the initially stated customer requirements are modified or affected in any way.


When design input and/or design output is transmitted or stored in CAD/CAE systems format, Engineering is responsible for ensuring that the computer systems are compatible with customer systems. If compatibility cannot be achieved, the customer is formally notified by the responsible Design Engineer.    
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Design Planning and Activity Assignment


The Design Engineer assigned to complete the EWA/ECA, is responsible for establishing a design plan prior to commencement of any design activities. 

The plan divides the design process into phases, identifies design activities, assigns responsibilities for carrying out each specific activity, and specifies the design verification requirements. The plan also schedules design and verification activities, including design reviews and information gained from previous design projects of a similar nature. Due care and product safety is considered in all design activities

Personnel assigned to design activities are qualified in skills and techniques appropriate to their activities. The skills may be, as appropriate: Geometric Dimensioning and Tolerancing (GD&T), Quality Function Deployment (QFD), Design for Manufacturing and Assembly (DFM/DFA),Value Engineering (VE), Design of Experiments (DOE), Failure Mode and Effect Analysis (FMEA), Finite Element Analysis (FEA), Solid Modeling, Simulation Techniques, Computer Aided Design and Engineering (CAD/CAE), and Reliability Engineering.


Organizational and Technical Interfaces


The Design Engineer, assigned to complete the EWA/ECA, is the liaison between the various groups involved in the design project. The design plan developed by the Design Engineer, establishes due dates for release of critical information by each design group and/or activity. 


Confidentiality


All necessary steps to maintain design and product related information confidentiality are taken on customer-contracted products under development. 


Design Aids and Methods


Standards and other reference materials required for design, are provided from the Design Responsible Engineer and maintained by the Quality Assurance department. Unless otherwise specified, the latest standard issues and revisions are used. Standards and reference materials that directly provide design input data are controlled in accordance with Procedure PR-QA-003 Document and Data Control.


Design Reviews


Design reviews are conducted at predetermined design stages and are scheduled in the design project plan. 


Design reviews are initiated and conducted by Engineering.  At a minimum, all core members of the Product Quality Planning (PQP) Team participate in the design reviews.



The purpose of design reviews is to evaluate the evolving design and assess how  it meets the design input requirements at each stage. All designs and design changes are reviewed to consider the impact of the design or design change on the other systems in which the product is used.


Design reviews are recorded and maintained by Engineering.
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Design Output

All design output documents are reviewed and approved prior to issue. Design output documents are reviewed and approved by Engineering and/or the Customer (when appropriate) prior to release of the document.   


Design Verification and Validation


The purpose of design verification is to demonstrate that the design output meets the design input/requirements.
At a minimum, the design is verified by holding and recording design reviews. Other forms of verification, such as carrying out alternative calculations and comparing the new design with a similar proven design, may also be used when appropriate. Design verification concludes with the Production Part Approval Process (PPAP).
The purpose of design validation is to demonstrate that the designed product performs satisfactorily under real or simulated conditions. The design is validated by inspection and testing of finished products from the prototype and /or production trial run. Performance testing for life, reliability, and durability is conducted and tracked for completion and conformance in conjunction with the customer’s program timing when required by the customer. Design failures and corrective action that are taken to correct the failure, are documented in the validation records. 

Prototype Program


Where required by the customer, prototypes are built to be as close as possible to the final product. Whenever possible and practical, the same materials, subcontractors, tooling, and processes are used. Design is responsible for the quality of prototype build parts.

Design Changes


As the design evolves, required design changes may be identified from preliminary studies, design reviews, prototype testing, etc. During development of the design project, proposed design changes are reviewed and authorized by the Engineer. As long as the customer-defined design input is not affected, design changes implemented prior to release of the design do not need to be approved by the customer.



Any changes to the customer approved design must be approved by the Customer’s design responsible engineer.  A Customer approved document initiates and provides design input for design change implementation projects.


All design and design verification activities related to implementation of a design change follow the same controls that apply to the initial design, and are described in this procedure.
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ASSOCIATED DOCUMENTS

- Advanced Product Quality Planning 





PR-QA-010

- Document Control 







PR-QA-003

- Engineering Work Authorization/ Engineering Change Authorization

 FOENG 03

- AIAG- Production Part Approval Process (PPAP) Manual

- AIAG - Advanced Product Quality Planning (APQP) Manual

- AIAG- Potential Failure Mode and Effect Analysis (FMEA) Manual
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