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1.0    PURPOSE
This procedure defines the methodology when qualifying parts or processes to assure that the critical to quality product criteria meet AMTRAK requirements by:

· Implementing a rigorous Part/Process qualification to ensure the participation, communications of all related departments and the quality acceptance.

· Support the Quality process by involving suppliers early in the project/design process.

· Assure AMTRAK ´s supplier’s are supplying materials that meet the quality, cost, delivery and reliability requirements.
This procedure defines guidelines that apply to all products supplied by suppliers that have aspects identified that are Critical To Quality (CTQ).
2.0    REFERENCE DOCUMENTS

The following documents and the documents referenced herein form a part of this work instruction to the extent specified herein. Documents are available from AMTRAK intranet and/or document control department in order to reference the following document(s):
            MN 3.0             
       AMTRAK Quality Management Manual

            SPEC 854
Vehicle Design - Build Components
            PD 3.7.3.01
Design Review and Control Procedure
            PD 3.7.3.02
First Article Inspection Criteria Procedure 

            PD 3.7.4.01
Purchasing Procedure
3.0    DEFINITION

Critical to Quality (CTQ) characteristic are defined as “Those characteristics of an item which, if non-conforming, may prevent or seriously affect the unit performance, reliability, safety, producibility, or customer satisfaction of a component.”
CTQ = Critical to Quality characteristic of a product, service or information that is measurable.

Example:  CTQ for Service
· I want deliveries on time  



(Want)

· I need to have a delivery every Tuesday

(Need)
· I need to have a delivery every Tuesday at 

(CTQ)
11.00 am because I have to unload and book

 into stores under controlled conditions


· I want you to deliver every Tuesday, 


(Customer-Based Spec)



at 11.00 am ± 15 minutes



· However, I really need this to be ± 5 minutes
(Customer-Based 

Performance Target)
Example:  CTQ for Product (Form)
· I want table top that is easy to clean 




(Want)

· I need table top surface not to deteriorate with daily cleaning
(Need)
· I need to have table top to be made with 1/8’’ 304 stainless  
(CTQ)
· Table top to be made with 0.125” ± .005” 304 stainless   (Customer-Based Spec)


· However, I really need this to be ± .002    (Customer-Based Performance Target)
Example:  CTQ for Product (Fit)

· I want table top to be secured to side wall
  
  
(Want)

· I need table top to be secured to side wall in two places
(Need)
· I need table top to be secured to side wall in
two places;
(CTQ)

12” of center on both sides
· I want table top secured to side wall in two places;   (Customer-Based Spec)
12” ± .005” of center on both sides

· However, I really need this to be ± .002 (Customer-Based Performance Target)
Example:  CTQ for Product (Function)

· I want table top to be secure with no vibration
  
(Want)

· I need table top not to vibrate in normal passenger service  (Need)
So commuters can type on a computer keyboard without difficulty



· I need to have table top not to flex more than .0125”
(CTQ)

when 50 ft. Lbs is applied to center far most edge

· I want table top not to flex more than .0125” ± .050”     (Customer-Based Spec) when 50 ft. Lbs is applied to center far most edge

· However, I really need this to be ± .025    (Customer-Based Performance Target)
when 50 ft. Lbs is applied to center far most edge 

4.0    RESPONSIBILITIES
RS Engineering, Quality and Purchasing departments are responsible to define, implement and manage acceptable supplier CTQ performance using this procedure.
RS Design Engineering:

· Design Review / Technical review /  Part Classification
· FAI (initial and as-installed) First Article Inspections Review & Approval / 
· CTQ Identification with Supplier
· Supplier Technical / Manufacturing Capability review
Quality:

· FAI (initial and as-installed) First Article Inspections Review & Approval / 

· CTQ Identification with Suppliers
· First Production Run Inspection approval with Source Inspections, if applicable
Purchasing:

· Commercial aspects coordination with supplier

5.0 PROCEDURE

RS Design engineer is responsible to obtain all the technical specifications and the contractual requirements from projects or sales department.

5.1 Team development and material classification: 
RSE Design engineer has the responsibility for the design and the classification of the part or material to the following criteria: 

· Critical to product performance or safety

· Significant impact on assembly, vehicle
· Significant impact on process

Any part or material that meets any of the above criteria will be considered as a critical part or material and will be tracked to a more rigorous activity sequence than other parts or materials.
RS Engineering is responsible, based on the information gathered, for the definition of:

•
Specifications with technical and quality requirements (parameters and acceptance criterias, definition of the material to be used, type, characteristics properties)

•
Bill of materials

•
Drawing Approval (New design and/or Pre-existing design)
5.2  Design reviews:

A)
AMTRAK’s design

The RS design engineer is responsible for the review of specification and drawings before approval to assure that the CTQ designations have been identified on those parameters having significant impact on product function, quality and safety. 
This review will consist of:
•
Review all preliminary drawing parameters and acceptance criteria.

•
Definition of material to use (type, characteristics, properties, etc.)

The RS design engineer should conduct this review with a multi-functional team of quality,  manufacturing and purchasing representatives. Engineering gives all this information to Purchasing in order to initiate the supplier selection process, according to RSE Purchasing procedure. Once the supplier is selected, Purchasing submits to supplier to develop a sample or prototype with the technical information given. 
B)
Supplier’s design

In the case that the supplier is responsible for the design, design review and approval are AMTRAK’s RS Engineering’s department responsibility.

Design engineer gives to Purchasing only customer specifications for design development. Based on these specifications, Purchasing proceeds to supplier selection process.

For the Design review, apply the same criteria as in case A), but documented by supplier.

5.3       First Article Inspections (FAI) review:
Usually this review is combined with the design review to address issues and plans associated with the criticality of the design as related to production, including assembly issues, maintenance and packaging. These inspection/reviews will be conducted by RS engineering and/or quality assurance when it is needed, based on the classification of the part or material. 

Supplier will submit, as defined in First Article Inspection Criteria Procedure for this inspection/review, besides specifications, the following documents:

•
Sample or prototype with testing protocols.

•
Electro-mechanical or chemical test data.

•
Compliance certificates and standards.
•
Clear, defined CTQ Characteristic (Rectangular Box indication of drawing or documents).
NOTE: Amtrak internal e-2202 required with FAI inspection code applied to Purchase Order.
Refer to Figure 2: Basic Product First Article Inspection Sheet & 
Figure 3: Basic Product CTQ Inspection Sheet.
5.4 
Supplier quality plan approval:

The supplier will submit a quality plan to AMTRAK’s RS engineering and Quality Assurance, that reflects as a minimum the following:

•
Supplier’s Quality Management System
· Sub-tier supplier management and approval process
•
Control of critical manufacturing and special process parameters
•
Sampling Plan/ Acceptance testing / Fixturing protocols.

•
Laboratory certifications fro Electro-mechanical or chemical testing.

•
Compliance certificates and standards meeting .

•
First Article Reporting Standards.
The supplier could be required to submit proofs of conformance relating to the quality plan. Amtrak RS Engineering and/or Quality Assurance may perform a process audit to review the supplier’s quality plan inclusive of design and technical review; tools design prior to approve the supplier processes and also when there is a non-conformance. All the above information could be gathered together with the design review.
5.5 
Preliminary production approval and process audit:
The supplier will submit sample part with First Article Report to the AMTRAK RS Engineering and/or Quality Assurance for approval (First Article Inspection).
Non conformance items will be reviewed, corrective action reports and plans developed prior to production pilot. Deviations will be written only for product non-conformance when defined and accepted by RS Engineering. Multiple non conformance occurrences without appropriate Supplier corrective action responses may lead to supplier disqualification.
Samples or prototypes that must be validated functionally when submitted for pilot test/inspection. This pilot test/inspection will be based upon engineering’s requirements and the approved supplier’s testing plan for validation. 
Refer to Figure 1 – Basic CTQ Identification, 
Figure 2: Basic Product First Article Inspection Sheet & 
Figure 3: Basic Product CTQ Inspection Sheet.
5.6  
Short term process capability

When required the supplier must achieve short term process capability on CTQ characteristics, dimensions attributes and/or obtain an AMTRAK deviation subsequent to first production activity. This will be achieved through submission of capability studies to AMTRAK.  RS Engineering and/or Quality Assurance will work with the supplier to achieve this requirement and track the process. 

5.7
Final Assessment 

Final Assessment valuation is carried out based on the product compliance to approved Supplier’s Quality Plan with focus on all CTQ parameters for product performance and critical process parameter characteristics established in technical documentation presented by supplier.
Refer to Figure 2: Basic Product First Article Inspection Sheet & Figure 3: Basic Product CTQ Inspection Sheet.
In case of Important/safety Characteristics non-conformities, the product must be reworked or rejected. If product is accepted (with approval of Amtrak internal e-2202); Purchasing authorizes, through consultation and approval from Project Manager, the supplier to start mass production.

5.9 Supplier Management:

A) 
New Supplier, already existing part.
The Purchasing Manager co-ordinates the design and FAI review. At this time the drawings are reviewed and approved. If AMTRAK decides to change a supplier for a specific part, modification must be treated as established in steps 5.2 and 5.3 in this procedure. 

The design and FAI documentation, as well as all drawings and acceptance criteria provided are reviewed together by RS Engineering and/or Quality Assurance with new supplier. 

B)
Changes to current parts, existing supplier: 

Some modifications will take place in this procedure when there is a new revision of an old part or changes to the supplier’s process or sub-tier supplier that could affect the CTQ parameters or the functionality of the part or material. The supplier has the responsibility to advise AMTRAK Purchasing who will inform RS Engineering and/or Quality Assurance of those changes before proceeding. Again, modifications must be treated as established in steps 5.2 and 5.3 in this procedure.
Figure 1 – Basic CTQ Identification 
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Figure 2: Basic Product First Article Inspection Sheet
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REMARKS: 



 Fit ( Deminisions, Alignment, etc.)



Function ( Electrical Testing, Movement, etc.)

Other ( Packaging, Shipment, etc.)



Items / Part Affected Criteria (Spec)  CTQ Characteristic

 Form ( Material, Finish, etc.)

 



Figure 3: Basic Product CTQ Inspection Sheet
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