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Preface

Advanced product quality planning is a process developed in the late 1980s by a commission of experts gathered around the “Big Three” US automobile industry: Ford, GM, and Chrysler. Representatives from the three automotive original equipment manufacturers (OEMs) and the Automotive Division of American Society for Quality Control (ASQC, now called ASQ for American Society for Quality) created the Supplier Quality Requirement Task Force to develop a common understanding on topics of mutual interest within the automotive industry.

This commission invested five years in analyzing the then-current automotive development and production status in the US, Europe, and especially in Japan. At the time, the success of the Japanese automotive companies was starting to be remarkable in the US market.

APQP is utilized today by these three companies and some affiliates. Tier 1 suppliers are typically required to follow APQP procedures and techniques and are also typically required to be audited and registered to IATF 16949 by September of 2018. The success of this methodology has been met with enthusiasm in other industries and in European markets with appropriate and applicable adjustments to reflect the specific industries and requirements for the product and industry.

As important as APQP is, there are unfortunately no full-length books about it, perhaps because each OEM has so many individual requirements other than the AIAG’s requirements. To be sure, there are many APQP training manuals even today, but hardly any books. In 1998, I published the first book on APQP with an intent to introduce the reader to the methodology and the management techniques necessary to fulfill the quality planning strategy. In this book, I continue the discussion of the core methodology but I also include detailed discussions about the key tools, a lengthy discussion on PPAP and an overview of the specific requirement of FCA, Ford and GM. Furthermore, I have addressed the requirements of the AIAG, VDA, IATF 16949 and ISO 9001 as they relate to APQP i.e. risk, warranty and GD&T.

The basis for the make-up of a process control plan is included in the APQP manual (AIAG: APQP). The APQP process is defined in the AIAG’s APQP manual, which is part of a series of interrelated documents that the AIAG controls and publishes. These manuals include:

•  The failure mode and effects analysis (AIAG: FMEA) manual

•  The statistical process control (AIAG: SPC) manual

•  The measurement systems analysis (AIAG: MSA) manual

•  The production part approval process (AIAG: PPAP 4th ed.) manual

The Automotive Industry Action Group (AIAG) is a non-profit association of automotive companies founded in 1982.

In our modern world we demand quality in everything that we do or receive. However, in demanding quality we are faced with a serious problem, as we do not have a standardized definition of quality. Generally, most of us will settle with a simple definition that states: quality is defined by the customer.

As simple as this definition is, it presents major problems because it is not standardized, and each customer may indeed have a different perspective of what quality is. To neutralize this vagueness most industries have come to recognize that fundamentally a “quality product or service” needs at least five elements for success in satisfying the customer, and these are:

1.  Leadership commitment and engagement

2.  Workers that are involved with their representatives

3.  Business ethics and legality

4.  Use of a systematic, comprehensive process to ensure effectiveness and continual improvement

5.  Sustainability and integration

These five elements, if applied correctly and on a timely basis, will indeed provide some stability, accountability, sustainability, low risk of dissatisfaction, and satisfaction for a good product or service produced.

It turns out that these elements provide the basis for the Advance Product Quality Planning (APQP) process. To be sure, the process is pretty much standardized through the AIAG requirements, but there are still areas where specific organizations have their own.

The typical process of APQP is defined in five areas and each area has inputs and outputs. In a cursory form they are:

•  Establishing the project

•  Identifying legal and other requirements

•  Defining scope, management commitments, and responsibilities

•  Conducting internal audits against the predetermined milestones

•  Certification procedure

In the automotive industry, the APQP is meant to cover all automotive OEM requirements for planning activities into one process. Suppliers apply APQP to ensure the quality of their new products and to drive continual improvement. It also provides a framework for a structured approach to product and process design. It represents a standardized set of quality requirements that enable suppliers to design a product that satisfies the customer. The primary goal of product quality planning is to facilitate communication and collaboration between engineering activities. As such, it requires the engagement of a cross-functional team (CFT) that includes marketing, product design, procurement, manufacturing, and distribution. The objective is to ensure a clear understanding of the voice of the customer (VOC), and to translate it into requirements, technical specifications, and special characteristics.

Obviously, one can see that in the final analysis, APQP provides a standardized way of sharing results between suppliers and customers (including, automotive companies), as well as guidelines for an effective development process, which for most organizations are the following “core” phases: development, industrialization, and product launch.

So, APQP’s main content is to serve as a guide in the development process and also a standard way to share results between suppliers and customers (whoever they are). In these three core phases there are imbedded 23 generic topics that are monitored continually. These 23 topics are expected to be entirely completed before production is started. They cover such aspects as: design robustness, design testing and specification compliance, production process design, quality inspection standards, process capability, production capacity, product packaging, product testing and operator training plan, among other items. (It is important to realize that some organizations have more than 23. For example, Ford Motor Co. has 30 elements, 23 of which deal with quality and the last 7 deal with capacity and capability). A generic cursory overview of APQP shows that APQP focuses on:

•  Up-front quality planning

•  Determining if customers are satisfied by evaluating the output and supporting continual improvement

APQP consists of five phases:

•  Plan and Define Program

•  Product Design and Development Verification

•  Process Design and Development Verification

•  Product and Process Validation and Production Feedback

•  Launch, Assessment and Corrective Action

These phases for practical purposes are translated into five major activities:

1.  Planning

2.  Product Development

3.  Process Development

4.  Product and Process Validation

5.  Production

Finally, these major activities are subdivided into manageable elements. So, in the big picture of the APQP process we evaluate at least seven major elements. They are:

1.  Understanding the needs of the customer

2.  Proactive feedback and corrective action

3.  Designing within the process capabilities

4.  Analyzing and mitigating failure modes

5.  Verification and validation

6.  Design reviews

7.  Control special/critical characteristics
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Introduction

Sometimes there is confusion about the terminology used for APQP. The terms advanced quality planning (AQP) and advanced product quality planning (APQP) are used. So, let us examine each.

AQP is the generic methodology that focuses on the design/development of the supplier’s manufacturing process to ensure that it is capable of producing parts that meet design requirements at the quoted tooling capacity. APQP, meanwhile, is a structured method for defining and executing the actions necessary to ensure that a product satisfies the customer. To be successful in AQP and APQP a team approach is necessary and open communication is mandatory—see Figure I.1.

Therefore, the goal of the APQP process is to facilitate communication between all persons and activities involved in a program and ensure that all required steps are completed on time, with a high quality-of-event, at acceptable cost and quality levels. In addition, the following characteristics must be accounted for:

[image: Image]

Figure I.1 The integration of communication and team effort in the APQP process.

•  Time: Milestones for deliverables must be appropriate, applicable and doable.

•  Transparency: No hidden agendas and cutting corners at the expense of quality initiatives.

•  Thoughtfulness: Appropriate, applicable and a holistic approach must be given to particular situations within the set milestones for deliverables.

•  Tolerance: Customers and suppliers must understand the value of correct tolerances and variability. Both must use appropriate and applicable measurement system analysis, to identify, correct and validate all measurements.

•  Capability and capacity: Both must be understood by the customer and supplier. If not, both will have consequences down the road of delivery. Remember that capability identifies whether or not the process can produce what the customer wants. Capacity on the other hand, identifies whether or not the product can be delivered at the amount (quantity) level required within all specifications.

•  Trust: Customers and suppliers must operate at all times with an attitude of win–win. If not, they will fall short of their quality goals. Trust is the result of determination to do an excellent job on everything that is required to complete the milestone. With this determination, it is also required to have the appropriate discipline and dedication for the specific completion of tasks required to complete the milestone. Finally, with trust, the responsibility of decisiveness is also of paramount importance as decisions must be appropriate, applicable to the task, and made within the confines of the set timing.

Special note: Although the terms AQP and APQP are very similar (with minor differences), in practice, they are used interchangeably.

So, the purpose of the APQP process is to establish:

•  Common expectations for internal and external suppliers. Typical items of concern are:

•  Minimize/reduce late changes to the part and process

–  Reduce/eliminate quality spills at all stages of production

–  Reduce/eliminate warranty

–  Increase customer satisfaction

–  In short, minimize risk, eliminate waste, and save money!

•  Common process metrics. These aid the facilitation and early identification of required changes. They also help uncover hidden issues that may develop into potential problems. In essence, they help avoid late changes.

•  A common (standardized) program status reporting format. Standardizing the reporting format adds a discipline to the process of APQP that facilitates the concept and practicality of continual improvement. It does that by focusing on: (a) providing a quality product on time, at acceptable cost, to satisfy customers; (b) providing definite roles and responsibilities for the APQP elements; and (c) a better understanding of how the APQP elements relate to organization’s timing.

So, what do we need before we can begin AQP? The answer is very simple—but very difficult to implement consistently in any given organization due to constant changes within the organization and or outside the organization (changes in requirements of timing, specifications, material, and change in process are typical). In any case, the themes that define a good beginning of any APQP program are: (a) teamwork (must be cross-functional and multidisciplinary); (b) communication (must always be open and two ways); (c) timing and planning (must be appropriate, applicable and realistic); and (d) all activities must be identified—no hidden agendas.

The roles may vary depending on the customer, supplier, and or product. Typical roles may be from the following list: (a) program management, (b) quality and reliability, (c) team leaders, (d) engineers, (e) suppliers, and (f) program team. Specific content may be in the areas of: (a) sourced part or module (supplier must be known); (b) source package; (c) official program timing; (d) design model (as appropriate); (e) engineering specifications; (f) engineering change notices (CNs), if applicable; and (g) lessons learned from previous programs.

Benefits of APQP

APQP supports the never-ending pursuit of continual improvement. The first three sections of APQP focus on planning and prevention and make up 80% of the APQP process. The fourth and fifth sections support the remaining 20% of APQP and focus on validation and evidence. The fifth section specifically allows an organization to communicate its findings and provide feedback to further develop the standard and processes. A list of some of the benefits of APQP include:

•  Direct resources by defining the vital few items from the trivial many

•  Promote early identification of change

•  Enable intentional change (what is being changed on purpose to bring value to the customer)

•  Evaluate incidental change (in the environment, customer usage, degradation, and interfaces)

•  Avoid late changes (post-release) by anticipating failure and preventing it

•  Reduce design and process changes later in the product development process

•  Produce on-time, quality product at the lowest cost

•  Provide multiple options for mitigating the risk when found earlier

•  Enable greater capability of verification and validation of a change

•  Improve collaboration between design of the product and processes

•  Improve the design for manufacturing and assembly (DFM/A)

•  Provide selection of lower-cost solutions earlier in the process

•  Enable legacy capture and reuse, advancement of tribal knowledge, and standard work creation and utilization

•  Include best-practice APQP evaluation process, process metrics, and status reporting

•  Link the APQP process to product development and manufacturing processes

•  Define roles and responsibilities for the APQP process

•  Develop a common APQP process for both internal and external manufacturing and assembly suppliers

Besides the requirements of ISO 9001 and IATF 16949, all these benefits make APQP appealing to organizations that are not part of the automotive industry but want to improve their design and development process (for more detailed information see Stamatis, 1998; Advisera, 2017).

How do we do it? A typical model for implementing APQP in any organization is shown in Figure I.2.
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Figure I.2 A typical model for implementing APQP.

Table I.1 Key performance indicators
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The essence of the APQP process depends on certain foundations for the creation, identification and execution of all important milestones of key process variables (KPV). A typical definition of preset KPV milestones and timing may be in the form of Table I.1.

Key process indicators (KPIs) are standard quantifiable measurements that reflect the critical success factors of a program and designed so that they are measured consistently from program to program (repeatability). They are monitored throughout the development process within the program. It is very important to recognize that all KPIs are specific to each of the following timeframes:

•  Approve concept direction to product design complete (PDC)

•  Post-PDC to verification of process build

•  Launch execution

To make sure that all KPIs are accounted for, a master list of KPIs should be generated with responsible areas identified appropriately. A typical master list may look something like Table I.2.

It must be noted here that in order to have successful KPIs a specific individual (or a team) must be responsible for each one. For example: (a) a designated lead is responsible for the execution of each KPI, (b) model responsible (MR) synthesizes all program KPIs, and (c) A designated product creation process (PCP) must be defined. The idea for this responsible party is to make sure that the defined process with its appropriate and applicable milestones will ensure that all requirements are delivered to the customer on time.

So, when one discusses APQP the fundamental essence is to make sure that the supplier’s manufacturing is able to ensure capability of the producing parts. Of course, the ultimate insurance is depended on (a) process sign-off (PSO) and or process validation (PV) testing, (b) Completion of PPAP and issuance of product submission warrant (PSW), and (c) PVP Build. Therefore, the results of an excellent APQP are:

Table I.2 A typical KPI master list



	Program Plan

	
	KPI Summary




	KPIs

	Timing of KPIs

Based on process

milestone

(Gant Chart)

	



	Milestones are key decision points to validate program execution.

Generally, there are two levels of milestones: (1) Major milestones—Area Level Cross-Functional Checkpoints (2) Secondary milestones—Area level Cross-Functional checkpoints (Exception: Theme select both senior and area level checkpoint).





•  Minimize, reduce, or eliminate late changes by including the best practices of the APQP evaluation process, process metrics, and status reporting of past experiences.

•  Reduce and/or eliminate quality issues at all stages of production by linking the APQP process to product development and manufacturing processes and by making sure that the milestones are doable and can be accomplished on time.

•  Reduce and/or eliminate risk and warranty by defining the roles and responsibilities for the APQP process, especially in the areas of FMEA, PPAP, and prevention methodologies.

•  Increase customer satisfaction by developing a common (standardized) APQP process for both internal and external manufacturing and assembly suppliers.

•  In short, eliminate or reduce waste (however defined).

Obviously, the APQP not only depends on the specific program for specific milestones (gates of progress), but also on the scalability of the program. For example in the automotive industry that includes: (a) vehicle, (b) manufacturing, and (c) power train scalability. The reason why scalability is important is because there is a profound need of program review for the process used to monitor the status of the deliverables and the overall health of the program. This is accomplished by (a) uniform (standardized) reporting formats to communicate program status within the team structure and (b) two-way communications on all levels. Specifically, each of the five categories mentioned have generic inputs and outputs.

How does it work?

The aim of APQP is to enable an organization to achieve one task, and that is to develop a product quality plan for developing and producing products aligned with customer requirements. According to APQP standards, this planning uses a five-phase process. In a cursory format they are:

1.  Product planning and quality program definition: In cases when the customer requires the introduction of a new product, or changes to an existing one, preliminary planning is the first step, far before discussion of the product design or redesign. The aim of this phase is to clearly define customer requirements and expectations regarding the product to be designed or redesigned. This phase includes obtaining necessary information and data to determine customer requirements. Once the requirements are identified, the quality program can be defined. The result of this phase is product design, reliability, and quality goals. Specifically, the inputs and output of this stage are:

Inputs into Stage 1:

•  Voice of the customer

•  Market research

•  Historical issues

•  Team experience

•  Business plan and marketing plan

•  Product and process benchmark

•  Product and process assumptions

•  Product reliability studies

•  Customer inputs as applicable

•  Quality function deployment (QFD)

Outputs of Stage 1:

•  Design goals

•  Reliability and quality goals

•  Preliminary bill of material (BOM)

•  Preliminary process flow

•  Preliminary list of special characteristics

•  Product assurance plan

•  Gateway approval

2.  Product design and development: The goal of this phase is to finish the product design, as well as the feasibility assessment. Specifically, the inputs of this stage are the outputs of the first stage and its outputs are:

Outputs of Section 2:

•  Design FMEA (DFMEA)

•  DFM/A

•  Design verification

•  Design review

•  Prototype control plan

•  Engineering drawings CAD the master

•  Engineering specifications

•  Material specifications

•  Change control for drawings

•  New equipment, tooling, and facilities requirements

•  Special product and process characteristics

•  Gauges/testing equipment requirements

•  Team feasibility commitment and gateway approval

3.  Process design and development: This phase covers planning of the manufacturing process for the new or improved product. The goal is to consider product specifications, product quality, and production costs when designing and developing the production process. The process must be able to operate efficiently and produce the expected quantities to keep up with consumer demands. Specifically, the inputs of this stage are the outputs of the second stage and its outputs are:

Outputs of Stage 3:

•  Packaging standards and specifications

•  Quality system review

•  Process flowchart

•  Floor plan layout

•  Characteristics matrix

•  Process FMEA (PFMEA)

•  Pre-launch control plan

•  Process instructions

•  Measurement systems analysis (MSA) plan

•  Preliminary process capability plan

•  Gateway approval

4.  Validation of product and process: This is the test phase for validating the manufacturing process and the final product. The end results of this phase include confirming the capability and reliability of the manufacturing process, and the product quality acceptance criteria. Trial production runs are made, and product output is tested to confirm the effectiveness of the deployed manufacturing approach. Any needed adjustments are reconciled before moving on to the next phase. Specifically, the inputs of this stage are the outputs of the third stage and its outputs are:

Outputs of Section 4:

•  Significant production run

•  MSA results

•  Process capability studies

•  Production part approval process (PPAP)

•  Production validation testing

•  Packaging evaluation

•  Production control plan

•  Quality planning sign-off and gateway approval

5.  Production launch, assessment, and improvement: The full-scale production launch occurs in this phase, with an emphasis on evaluating and improving processes. Activities such as reducing process variations, identifying issues, and starting corrective actions to support continual improvement are mainstays in this phase. Collecting and assessing customer feedback, as well as collecting data related to process efficiency and quality planning effectiveness, is important in this phase. Specifically, the inputs of this stage are the output of the fourth stage and its outputs are:

Outputs of Section 5:

•  Reduced variation

•  Improved customer satisfaction

•  Improved delivery performance

•  Effective use of lessons learned

So, who is responsible for all these requirements? The responsibility for a complete APQP always lies with the supplier. However, in real terms the customer through their authorized representative such as the supplier technical assistance (STA) or the supplier quality engineer (SQE) as well as the supplier’s team such as quality manager or quality engineer is involved throughout the entire process.

Risk assessment

As we already have mentioned, the APQP methodology is followed to prevent any problems in the fulfillment of the customer’s requirements: it is a prevention methodology. As such, it is used as a thought starter to assist in assessing potential risk in a potential supplier. Therefore, quite often a risk assessment is necessary before (and sometimes during the execution of APQP) to help determine the extent to which the APQP status reporting process needs to be performed by the supplier—for a lengthy discussion on risk see Chapter 9. Risk assessment requires subjective experience to be used most effectively and that is why it is highly recommended that all risk assessments should have a checklist to follow especially if the participants are new to the methodology and or the product/process requirements. Typical situations where a risk analysis is pretty much required are the following:

•  When a new supplier is being considered (sometimes new management will trigger an evaluation as well).

•  When a new program in a current supplier is about to begin.

•  When there is a new location or modified location.

•  When a PSW is completed (at any time).

•  When a new process or technology including new or substitute material is implemented.

•  When a new product (commodity) or project is about to be commenced.

•  When a current supplier has not shipped product for more than 24 months (the time here depends on the customer. The important thing is to recognize that some period has passed since the last delivery).

Check list guidelines

•  Most planning for the APQP elements occurs from kickoff (KO) to strategic intent (SI) milestones.

•  Program team reporting for most APQP elements begins at strategic confirmation (SC).

•  Both the APQP checklist and status report have common fields that are not linked between the forms.

•  The APQP checklist and status report must be updated for each milestone/team event as required by the program team or customer.

Reporting process

As with any program, so and with APQP there must be a process of reporting. A typical process may include the following steps:

1.  Planning of APQP elements. Perhaps the most important stage of the entire process. Part of the planning is the kickoff meeting that will evaluate and define: (a) the initiation of the APQP process, (b) introduce the major concepts of the APQP, and (c) address the outcomes of the APQP.

Table I.3 Risk/status assessment



	Risk

	Color

	Definition




	High

	Red

	Target dates and or deliverables are at risk and need immediate management attention. A recovery work plan is not available or implemented, or the work plan does not achieve program targets




	Moderate

	Yellow

	Target dates and or deliverables are at risk, but are approved (team approved). Resource recovery work plan has been developed to achieve program targets and has been approved by the appropriate management team




	None

	Green

	Target dates and deliverables are on track and the program element will meet the PND (program need date) and all quality objectives





2.  Execution of the APQP elements. In this step the education (training) of the attendees takes place, as well as the specific roles and responsibilities of the major participants.

3.  Monitoring the “quality-of-event” of the execution of the elements, as well as the timing, by the team between the organizational milestones. In this stage the monitoring of the task is followed very closely against the specific milestone and it is measured against the GYR (green, yellow, red) risk assessment metric—see Table I.3.

4.  Resolving issues. In this stage we address any risk issues that may be encountered during the given milestone and try to resolve it either before the milestone deadline arrives or at least during the next milestone cycle arrives. If we miss the milestone the evaluation of red or yellow will still remain.

5.  Status reporting (minimum requirements are at organizational milestones). In this stage we evaluate each task based on the completion stage that the specific milestone calls for with the GYR criteria. The criteria are shown in Table I.3.

6.  Discuss and finalize work plans. Depending on the outcome of stages four and five, appropriate and applicable measures are taken to correct the issue(s) or problem(s).

The APQP status reporting procedural flow follows a generic path of five steps, which are:

Step 1: Complete APQP element for sphere of responsibility.

Step 2: Submit APQP element status to team leader.

Step 3: Team leader submits status to coordinator or quality manager.

Step 4: Coordinator or quality manager submits to SQE or STA.

Step 5: SQE or STA submits status to program SQE or program STA. The program SQE or STA summarize the data and process the information to customer’s management team.


section one

The APQP process


chapter one

Plan and define

[image: Image]

Perhaps one of the most important responsibilities of the entire advanced product quality planning (APQP) process is the plan and define stage. The essential responsibilities are:

Sourcing decision (SD)

In its most inherent responsibility it is “the” process that the customer uses to evaluate the supplier for future business. It serves as a formal customer commitment to work with all internal and external part suppliers, tooling suppliers, and facility suppliers on a program. Another way to describe it is that the SD is a coordinated effort between customers and suppliers for a “best fit” relationship to produce and accept the required product.

A critical evaluation of the potential supplier may be a source evaluation including a physical visit to the supplier’s facility. A typical source evaluation has five components. They are:

1.  Identification: Here the following items are considered and evaluated: (a) review list of possible suppliers; (b) analyze suppliers with existing ratings or evaluations—sometimes this analysis is based on surrogate data; (c) screen supplier pre-evaluation data; and (d) determine strategic suppliers needing evaluations.

2.  Task clarification: Here the following items are considered and evaluated: (a) clarify scope of tasks related to product, site, and technology and supplier performance data, which may be from past experience with the supplier and or surrogate data from similar products; and (b) prepare decision-making recommendation and obtain management approval for the task.

3.  Visit preparation: Here the following items are considered and evaluated: (a) form the cross-functional and multidiscipline team, (b) hold kickoff meeting and assign roles and responsibilities, (c) preliminary discussion of supplier pre-evaluation package, and (d) schedule on-site visit and confirm trip details.

4.  On-site visit: Here the following items are considered and evaluated: (a) perform on-site evaluation, (b) inspect facility, (c) collate and coordinate analysis results and scoring, and (d) conduct closing meeting with supplier with verbal feedback of major findings (good and bad observations).

5.  Initial risk evaluation (IRE): Perhaps one of the most overlooked items in the planning phase is an IRE. But what is an IRE? In the simplest form it is an upfront evaluation (assessment) of the inherent risks in a new or modified part. This assessment may include: (a) historical performance (quality, capability, capacity, delivery, costs, safety, and manpower) availability; (b) available dedicated facilities; and (c) financial stability. (Here we must mention that the customer—depending on the status of the supplier—may require more than one IRE during the course of the program).

So, what are some of the key risk drivers that should be assessed? Typical items of concern are summarized in Table 1.1.

6.  Results and reporting: Here the following items are considered and evaluated: (a) finalize summary report and defined criteria, (b) calculate the evaluation’s pass/fail rating and identify any risk factors, (c) report to approved managers, and (d) upload the information to the electronic system—if there is one.

At the end of this evaluation the key expectations are:

•  All internal and external suppliers for a program are identified.

•  Early sourcing target agreements are established and signed by appropriate areas.

•  All nonspecific customer requirement (e.g., Q1 3rd ed.) suppliers are identified.

•  Special arrangements for nonspecific customer requirement suppliers are identified.

•  A program timeline, aligned to the organization’s timing, is established from Strategic Intent to Job1.

•  A risk assessment has been completed for all high-impact items.

Table 1.1 Typical items of concern in an IRE



	Typical risk drivers

	Y/N

	Expectations

	Guidelines




	Are there issues preventing completion of tasks by required date?

	A common acceptable scoring is a range of 60–80 and for safety items a range of 70–90.

If color is used for evaluating risk the following is recommended: RED: Cannot bid/source business unless a customer director or higher signs off.

YELLOW: Requires customer’s senior manager signature for bid approval or sourcing business.

GREEN: OK to bid or source business.

	Review the planned completion dates for the tasks identified. Remember that the production tooling is complete by the verification of process time milestone.

	Since tooling completion affects many APQP deliverables, it is imperative that it be monitored very closely. Late tooling should equate to a high completion after pre-volume production (PVP) and, if possible, it should be an automatic activity.




	Will the production part approval process (PPAP) be completed by the required date?

	
	Review the planned PPAP date. In the review you want to evaluate capacity projections.

	If PPAP is not expected to be completed on time, a higher risk level is warranted. If engineering changes are the reason for the projected delay then the PPAP submission Delay (some call it: alarm; Request for Eng. Change and so on).




	Is the design complete?

	
	The part design/CAD should be complete and attached as part of the original source package.

	If the supplier submitted a request for quote (RFQ) to an incomplete or non-existent part there is increased risk to the program. Tooling kickoff (TKO) without a complete design is also a high risk to the program.




	Has historical design stability been considered?

	
	Review lessons learned (both TGW and TGR) from previous or surrogate programs. Focus on the timing of engineering changes and whether they were minor or major in scope.

	A high incidence of change notifications or one major or more than one minor change should reflect a higher risk level.




	What is the customer impact if the part fails (in any way, or more specifically on issues of safety, application, functionality, etc.)?

	
	Determine the potential customer impact if the part has failed in the past or it fails under the new conditions. Avoidance of any customer perception issues/problems must be a priority.

	Parts with a high degree of customer interface should have been identified as high-risk items. Typical items here may be: safety components, appearance requirements for high visibility areas, etc.




	What is the level of the process technology? Is it old? Widespread? Innovative?

	
	Review the proposed manufacturing process. Make sure all functions are accounted for.

	Processes that are using new technologies for the supplier require higher risk levels.




	Is this a new manufacturing location (Greenfield)?

	
	Manufacturing locations new to a customer must be evaluated and an acceptable score must be attained.
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