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Pierce, Mickey E.  The Introduction to a successful product launch for new products using 

Advanced Product Quality Planning. 

Abstract 

  Currently, there is a very high demand to cut costs in the injection molding industry and 

customers are looking at every stage of a product launch to cut costs.  APQP is a method that is 

utilized in launching a successful product that will reduce overall delays and costs to the 

customer. 
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Chapter I: Introduction 
 

The need to communicate efficiently the effects and costs of not safely launching a new 

product for a customer is crucial.  Phillips Plastics currently has customers that expect nothing 

but a fully implemented quality control plan when launching a new product for them: even with 

the added time and cost.  However, there are other customers who do not see the benefits and 

long term paybacks of launching a new product using a systematic quality approach called 

Advanced Product Quality Planning.  Medical, Consumer, and Military customers of all sizes 

understand the effects of successfully utilizing the Advanced Product Quality Planning process.  

One constraint that presents itself when presenting an APQP plan is the process has time and 

costs associated with it up front and there are customers that are not willing to utilize this plan 

upfront due to the time and cost.  Many of today’s most important management system 

standards- such as ISO 9001, ISO/TS 16949, AS9100, TL 900, are based on a process approach.  

These processes flow from one to another in a giant loop that includes customer requirements 

and feedback (Peterson, 2003).  The research plan initiative to produce a quality cost proposal 

that will effectively show them first, what APQP is at Phillips Plastics, and second, why they 

should utilize it and the paybacks it will have.   APQP is needed in today’s market to satisfy the 

customer’s need.  APQP needs to be implemented at the earliest stages of a new product launch 

to identify and assure that the customer’s needs, expectations, and requirements are met on time 

and in most cases launched early and with a lower cost to the customer.  The foundation of the 

planning strategy is the improvement of quality. Stamatis, (1998) Quality and customer 

satisfaction is in very high demand in today’s competitive market.  The need to conceive, 

prepare, and implement a successful advanced product quality plan will be essential in safely 

launching a new product with success for the customer.  The foundation of quality as a strategy 
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that provides the focus of matching products and services to a real need, which a customer 

approves and is satisfied with,  requires advanced planning. Stamatis, (1998) the need for APQP 

is essential in the military, consumer, medical and industrial manufacturing settings.   

Statement of the Problem 

Phillips Plastics Corporation did not have a structured APQP program to provide a safe 

launch for new business opportunities.  This practice prohibited new product launches to meet 

the customer’s expectations at the lowest cost while providing the highest quality outcome. 

Purpose of the Study 

 This study analyzed the need to implement an APQP plan and the principles it represents, 

and to align Phillips Plastics with their customers’ expectations.  It is crucial at the conceptual 

and developmental stages of a new product for a customer that the APQP plan is utilized.  This 

will avoid confusion and misinterpretations of the requirements that the customer is requesting.  

This requirement could be their own companies’ requirements or that of the affiliated 

organizations such as ISO, automotive, medical, or military requirements.  It is crucial that the 

customer and Phillips Plastics align each other to work together to achieve these requirements 

and provide a complete successful, on time product launch.   

 APQP is not only viewed as a quality function, it also forms a foundation for new 

development project management safe launch programs.  The structured method of defining and 

establishing the steps necessary to assure that a new product is safely launched and satisfies the 

customer is crucial. The key factor of the APQP safe launch implementation plan is to facilitate 

communication between everyone involved to assure all the required functions and steps are 

followed on time and in order resulting in customer satisfaction and future business 

opportunities.   
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Advanced product quality planning is a detailed, structured method of defining and 

establishing the proper steps necessary to assure that a new product launch satisfies what the 

customer is expecting.  The whole idea around product quality planning is to facilitate 

communication with everyone involved in the launch of a new product to assure the product is 

launched on time.  Advanced product quality planning requires the complete buy in by 

everybody in the company including top management and stock holders to assure customer 

satisfaction is met.  Advanced product quality planning will assist and guide the team to launch a 

product on time, at the lowest cost and allow the team to adjust to changes as the customer 

requires with no delays to the production launch date.  The customer’s voice is what drives the 

product quality planning plan and will allow a close relationship with no surprises between the 

customer and the supplier.   

Assumptions of the Study 

1.  Data provided by the company are accurate. 

2. Data obtained throughout the study is reliable.   

3. APQP model can be applicable to different industries, not only for the big three 

automotive companies for which it was developed. 

4. The APQP model accomplishes the adapted goals and achievements of increasing 

product quality, improved manufacturing standards, lower product costs to the customer, 

and shorter lead times on deliverables.   

Definition of Terms 

AIAG.  “The Automotive Industry Action Group is a globally recognized organization 

founded in 1982 by a group of visionary managers from Daimler Chrysler, Ford Motor 

Company, and General Motors.  The purpose: To provide an open forum where members 
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cooperate in developing and promoting solutions that enhances the prosperity of the automotive 

industry.  AIAG’s focus is to continuously improve business processes and practices involving 

trading partners throughout the supply chain” APQP, (2006). 

Voice of Customer.  “The voice of customer is the process for capturing stated, unstated, 

and anticipated customer requirements, needs, and desires” Munro, Maio, Nawaz, Ramu, 

&Zrymiak, (2007, p. 18). 

cGMP. Current Good Manufacturing practices refer to the current good manufacturing 

practice regulations enforced by the US Food and Drug Administration. FDA, (2005) 

 
CFR.  Code of Federal Regulations is the codification of the general and permanent rules 

published in the Federal Register by the executive departments and agencies of the federal 

government. FDA, (2005) 

Continuous Improvement.  The relentless challenge of the status quo with the regard to 

the elimination of waste and customer satisfaction, which is also known as Kaizen process 

Rubrich & Watson, (2004). 

Phillips Custom.  Custom and Assembly operations facility owned by Phillips Plastics 

Corporation located in Phillips, WI.  

Value Stream Mapping.  The methodology of examining and creating a picture of all 

the contributing processes that occur in a company beginning with a customer order to when the 

customer receives the product Rubrich & Watson, (2004).  

ISO 9001- An internationally recognized standard.  The standard is intended for use in 

any organization which designs, develops, manufacturers, installs and/or services any product or 

provides any form of service.  It provides a number of requirements which an organization needs 

to fulfill if it is to achieve customer satisfaction through consistent products and services which 
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meet customer expectations.  It includes a requirement for the continual ( i.e. planned)  

improvement of the Quality Management System Powerway Suite, (2009). 

Limitations of the Study 

 This study was limited to Phillips Plastics Custom division.  This project had a time 

frame of implementation of 6 months and was limited to the business situation during this time.   

The intention of the study was to develop an APQP process that can be a model for all project 

launches and future business opportunities.   

Methodology 

A literature review was used to define the characteristics of an APQP plan.  Phillips 

Plastics Corporation has hundreds of different customers that develop a wide array of 

components.  Each one of these customers’ requirements vary based on the scope, location, and 

size of the product.  This creates confusion when trying to standardize or develop a production 

launch system within a company with so many variables.  Phillips Plastics Corporation has a 

modeled Automotive launch program but relies heavily on the customers qualification or launch 

process ( if they have one) to meet customers’ expectations.  The need to research past and 

present projects from a wide array of industries was needed to come to the conclusion that a base 

APQP model was needed for all new business opportunities.  This research was performed with 

the help of the Engineering Coordinator who prepares the APQP documentation for the 

Engineers on all new product launches.  The research consisted of gathering current and past data 

from product launches that were successful or needed to be modified along the way.  One thing 

that stood out was time and cost as key driving factors in the product launch programs.  Launch 

data was compiled to analyze what data was pertinent to the customer during each phases of the 

launch. An implementation safe launch plan was developed to be utilized on all new product 
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launches within the project engineering department.  The new plan was developed and has 

followed the Deming, Plan-Do-Check-Act (PDCA) cycle.  This cycle was utilized in new 

product launches from conception to part submission for approval.  The project team will utilize 

the PDCA process as a model to launch new products in all areas of the business.  The team will 

utilize all of the pre-launch tools to provide their data and metrics to the team, and then follow 

the PDCA cycle to successfully submit the plan to the customer.   

 An APQP quality control plan as well as a new product safe launch implementation was 

developed and implemented to launch new business opportunities.   The newly created APQP 

plan was developed, detailed, and presented to the launch team at Phillips Custom.  The plan 

consists of a newly established gate review process that involves all engineering disciplines to 

work as a cross functional team as well as be present during the operational team buy-in of the 

new product.  Newly developed documentation in this research was established to show pre- 

product launch improvements and in depth involvement from all members of the launch team. 

Summary 

 This chapter provided an introduction to Phillips Plastics Corporation new 

product launch issues and the need to be more efficient at launching new products in all markets.  

This chapter also developed the foundation and set the precedent for the rest of this research on 

how important an Advanced Product Quality Planning process is in achieving market share and 

continued customer satisfaction.  The next chapter will review literature related to new products, 

APQP fundamentals, and the product qualification tools. 
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Chapter II: Literature Review 

The purpose of this literature review was to provide insight into product quality planning 

and how it can be applied to new product launches within a manufacturing environment. The 

chapter has been divided into two sections; the fundamentals of APQP, its tools and the five 

phases in implementing APQP to stay ahead of the competition with complete customer 

satisfaction.   The second section of this literature review is the introduction and discussion of 

the product qualification process, which includes all of the attributes that have been taken from 

the APQP process and instilling it into a qualification process for the customer.  Tools such as 

production part approval process (PPAP), control plans and a gate review safe launch system 

completes the quality planning process of safely launching a new product.   

Fundamentals of APQP 

APQP is a process developed in the late 1980’s by a commission of experts gathered 

from the “Big Three” US Automotive manufacturers: Ford, GM, and Chrysler.  The “Big Three” 

auto makers worked on a harmonized quality system to improve overall quality, and initiate cost 

reduction activities Reid, (2008). 

APQP is a structured method of defining and creating the proper steps necessary to 

adequately launch a new product that satisfies the customer’s needs or expectations.  APQP is a 

disciplined process using a detailed plan of steps to ensure that the activities are completed in 

order.  Following these detailed steps and completing each task thoroughly will provide the 

customer with a quality product that is on time and at a lower cost.  The primary goal of 

advanced product quality planning is to effectively communicate with everybody involved in the 

project to assure that every step of the method is properly facilitated and completed on time.  
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APQP can only achieve complete customer satisfaction with the company’s top management 

committing to this methodology with full support.   

APQP’s new product development process is designed to assure the product fulfills its 

design, reliability and quality expectations.  Some of the benefits of Product Quality Planning are 

to direct resources to satisfy the customer, promote early identification of required changes, 

avoid late changes, and provide a quality product on time at the lowest cost APQP, (2008 p.3). 

The first and most important step in establishing an APQP plan is to assign a process 

owner as well as a cross functional team.  The team should have representatives from each 

function of the business, such as operations, purchasing, engineering, sales force, people 

services, logistics, component suppliers, and most importantly the customer APQP, (2008).  

Juran (1988), states “the best method to achieve optimum in quality designs is through 

participation of suppliers and customers”. The team will then define a scope and determine 

customers’ expectations and requirements.    

The team’s first objective or task is to then develop a product quality timing plan, Figure 

1.  The type of product, complexity and customer expectations should be considered in selecting 

the timing elements that must be planned and charted.  A well-organized timing chart should list 

tasks, assignments and other events APQP, (2008 p.5).   

There are five outlined phases of implementing an advanced product quality plan.  Each 

of these phases is oriented to meet the customer’s expectations.  Each phase has a detailed list of 

inputs and outputs that that will determine what the customer’s requirements are under each 

disciplined phase APQP, (2006, pg9).   
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· Voice of the Customer
· Market Research
· Historical Warranty and Quality Information
· Team Experience

· Business Plan/Marketing Strategy
· Product/Process Benchmark Data
· Product Process Assumptions
· Production Reliability Studies
· Customer Inputs

· Design Goals
· Reliability and Quality Goals
· Preliminary Bill of Material
· Preliminary Process Flow Chart
· Preliminary Listing of Special Product and 

Process Characteristics
· Product Assurance Plan
· Management Support 

Phase 1

Phase 1 Inputs
Phase 1 Outputs (= Phase 2 Inputs)

 

Figure 1 Product Quality Timing Chart APQP, (2008, p.6) 

The five phases of implementing an advanced product quality plan are:   

    Plan and define the program  

 

 

 

 

 

 

Figure 2 Phase 1 Inputs-Output PPC Quality Manual, (2011) 

Plan and Define the Program Phase.  This is a critical area in understanding what the 

customer’s needs and expectations are.  The voice of the customer is the key attribute in this 

phase.  The voice of the customer information can be obtained in several ways, such as market 
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research, historical warranty data or quality data, and previous team knowledge or experience.   

The team will then translate this voice of the customer data into measurable design objectives, or 

design goals.  Items such as regulatory requirements, special composite requirements, quality 

standards, and preliminary Bills of Material’s (BOM) are established at this time.  This data is 

then compiled by the team and establishes a product assurance plan.  The product assurance plan 

can have different functions or determining inputs, but at minimum should include:  

· Outline of the program requirements, through quotes, and redline procedures 

· The identification of reliability, durability, and apportionment/allocation goals 

and/or requirements. 

· Assessment of new technology, complexity, materials, application, 

environment, packaging, service, and manufacturing requirements, or any 

other factor that may place the program at risk. 

· Use of Failure Mode and Effect Analysis(FMEA) 

· Development of preliminary engineering requirements.APQP, (2008, pg13) 

  This phase also allows the supplier to be aware of what the customer’s goals of the 

program are.  Each customer is unique to their requirements. APQP, (2006) 
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· Design Goals
· Reliability and Quality 

Goals
· Preliminary Bill of Material
· Preliminary Process Flow 

Chart
· Preliminary Listing of 

Special Product and 
Process Characteristics

· Product Assurance Plan
· Management Support 

Phase 2

Phase 1 Outputs 

(Phase 2 Inputs)

· Outputs by 
Design 
Responsible 
Activity

· Outputs by 
Advanced 
Product Quality 
Planning Team 

· Design FMEA
· DFM and DFA

Design for Manufacturability
Design for Assembly

· Design Verification
· Design Reviews
· Prototype Build Control Plan
· Engineering Drawings 

(including math data)
· Engineering Specifications
· Material Specifications
· Drawing and Specification 

Changes

· New equipment, tooling and 
facilities requirements

· Special product and process 
characteristics

· Gage and testing equipment 
requirements

· Team feasibility commitment 
and management support

· Subcontractor build
· Supplier build

Phase 2 Outputs 

(Phase 3 Inputs)

Product design and development  

  

 

 

 

 

 

 

 

 

 

 

Figure 3 Phase 2 Inputs-Outputs PPC Quality Manual, (2011) 

Product Design and Development Phase.  In this stage, design reviews are conducted to 

monitor the progress of the project relative to customer requirements, drawings engineering 

specifications and material specifications are also approved. Scangas, (2007)  a robust design 

must permit meeting quoted production rates and schedules, have the confidence level of 

meeting the engineering requirements and specifications, and meet all the pertinent quality 

information that was conveyed by the inputs “voice of the customer” in the plan and define 

stage.  “Sethi, (2000, pg 1) states “that product quality is showing to have market success and 

profitability advantages when implementing a new product. Measuring or Inspection methods as 

well as any other test equipment will need to be added to the overall plan and will need to be 

closely tracked as the project moves forward.  A comfort level will also need to be reached 
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Phase 3

Phase 2 Design 

Activity Outputs

· Outputs by Design Responsible 
Activity

· Outputs by Advanced Product 
Quality Planning Team 

· Design FMEA
· DFM and DFA

Design for Manufacturability
Design for Assembly

· Design Verification
· Design Reviews
· Prototype Build Control Plan
· Engineering Drawings 

(including math data)
· Engineering Specifications
· Material Specifications
· Drawing and Specification 

Changes

· New equipment, tooling and 
facilities requirements

· Special product and process 
characteristics

· Gage and testing equipment 
requirements

· Team feasibility commitment 
and management support

· Subcontractor build
· Supplier build

Phase 2 Outputs (Phase 3 Inputs)

· Packaging Standards
· Product/Process Quality System Review
· Process Flow Chart
· Floor Plan Layout
· Characteristics Matrix
· Process Failure Mode and Effects Analysis
· Pre-Launch Control Plan
· Process Instructions
· Measurement Systems Analysis Plan
· Preliminary Process Capability Study Plan
· Packaging Specifications

Phase 3 Outputs 

(Phase 4 Inputs)

Phase 2 APQP 

Team Outputs

amongst the supplier team that they can meet the design requirements and customers’ 

expectations.   

The team must also determine the outputs at this stage to set the precedent for the inputs 

into phase three.  Critical design reviews, Design Failure Mode and Effect Analysis (DFMEA), 

Design of Experiments, and Design for Manufacturability and Assembly (DFM), must also be 

completed in this phase.  All of these tools are critical in the design analysis so the team will 

have an effective method to prevent problems or misunderstandings.  The team must also be 

critical of the engineering specifications and have a good detailed understanding of the 

controlling specifications to identify the functionality, aesthetic, or even molding or assembly 

issues.  The team must be assured that the submitted designs, requirements, and regulations can 

be repeatable in manufacturing, assembly, and shipping.   

Process design and development  

 

  

 

 

 

 

 

 

 

 

Figure 4.  Phase 3 Input-Outputs PPC Quality Manual, (2011) 
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Process Design and Development Phase.  During this stage, a collaborative relationship 

must be forged between the supplier and the customer to develop a manufacturing process that 

will produce quality parts.  Accomplishing this task requires the input from phases one and two. 

International, (2001)  During this stage it is important to determine if the process or product is 

not capable and that design imperfections are identified and re-designed to meet specifications, 

Juran, (1988).   This task is very important as it takes all the design concepts and established 

paper processes and applies them to the manufacturing floor.  This assures the manufacturing 

system is robust and capable of meeting all customer requirements and expectations.   

The tools that are utilized to assure customer specifications are met are:  

· Packaging standards and specifications 

· Product/Process quality review 

· Process flow chart 

· Floor plan layout 

· Characteristics matrix 

· Process Failure Mode and Effect Analysis 

· Pre-Launch control plan 

· Process instructions 

· Measurement Systems Analysis Plan 

· Preliminary Process Capability Plan 

· Management support APQP, (2008, Pg 26-29) 
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Phase 4

Phase 4 Outputs

(Phase 5 Inputs)

Phase 3 Outputs 

(Phase 4 Inputs)

· Production Trial Run
· Measurement Systems Evaluation
· Preliminary Process Capability Study
· Production Part Approval (PPAP)
· Production Validation Testing
· Packaging Evaluation
· Production Control Plan
· Quality Planning Sign-Off 

· Packaging Standards
· Product/Process Quality System Review
· Process Flow Chart
· Floor Plan Layout
· Characteristics Matrix
· Process Failure Mode and Effects Analysis
· Pre-Launch Control Plan
· Process Instructions
· Measurement Systems Analysis Plan
· Preliminary Process Capability Study Plan
· Packaging Specifications

Product and process validation  

  

 

 

 

 

 

Figure 5. Phase 4 Inputs-Outputs PPC Quality Manual, (2011) 

Product and Process Validation.  This phase deals with the necessary requirements for 

validating the manufacturing process and product design.  A preliminary production  run is 

performed to validate that the production process is capable of meeting the customers’ needs.  

The goal in this phase is to have a process capable and that parts are manufactured to the 

customer’s design International, (2001).  The APQP team must validate that the manufacturing 

personnel are following the control plans as well as the process flow charts as documented in the 

APQP plan.  The validation run/runs must be qualified using the pre-determined, production 

equipment, manufacturing parameters, and all other attributes that have been identified as 

customer requirements.  The validation runs are pre-determined in the pre-production approval 

process and is usually customer specific and detailed in customer formats such as protocols. The 

outputs of these validation runs are critical in creating a repeatable manufacturing process. These 

outputs are represented throughout the whole process and call out for certain checks and balances 

along the way.  Some of these checks contain run at rate demonstrations, preliminary process 

capability testing and process reviews.  The testing methods are also performed and will contain 

production validating testing, and measurement system analysis and qualification testing 

~ 
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· Reduced Variation
· Customer Satisfaction
· Delivery and Service

· Production Trial Run
· Measurement Systems Evaluation
· Preliminary Process Capability Study
· Production Part Approval (PPAP)
· Production Validation Testing
· Packaging Evaluation
· Production Control Plan
· Quality Planning Sign-Off 

Phase 5

Phase 5 Outputs

Phase 4 Outputs 

(Phase 5 Inputs)

methods.  The outcome of these measurements will yield master samples (or retain samples for 

future references), production part approvals and finally a quality planning sign off of parts.  

This also allows the production run to be balanced against the control plan to assure the attributes 

are feasible.  Packaging evaluations are then performed to assure the final product shipping to the 

customer, meets their packaging expectations. APQP (2008, pg 34) 

Feedback, assessment, and corrective action  

 

  

 

 

 

 

Figure 6. Phase 5 Inputs-Outputs PPC Quality Manual, (2011) 

Feedback, Assessment and Corrective Action Phase.  The importance of this phase is 

to determine the program’s success and transition into production.  The phase also has a lessons 

learned document with a corrective action and continuous improvement plan.  Both of these 

plans are crucial and become inputs into the planning phase of the next program thereby 

completing the plan-do-check-act cycle. International, (2001)  This is also the time the teams can 

evaluate all of the documents that have been developed and validate their effectiveness.  It also 

evaluates if there is any variation concerns or common repeatable causes.  The reduction of 

variance tools, corrective action plans, and statistical tools, such as statistical process control 

charts should be utilized to reduce or eliminate these variations.  These eliminations are a direct 

.I I 
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result of cost savings to the company and the customer.  Continuous improvement and a lessons 

learned/best practice study should be the last step that does not stop.  

Product Qualification 

 Product Qualification is the process of certifying that a certain product or process 

complies with the customers set of requirements or expectations.  Product qualification has a 

very broad definition with a wide range of customers.  APQP was established in the automotive 

industry for this reason and relied heavily on the PPAP process for their part qualification, or 

validation process.  However, as more industries are adapting to qualification processes, they 

start to expect the same attention or details as an automotive PPAP process.  This assures their 

parts or processes meet their expectations and requirements.  Industries outside of automotive 

use validation processes, protocol processes or self-created qualification processes. These 

processes vary greatly depending on the size or scope of the project.  This becomes hard for the 

supplier to analyze and establish really what the customer wants.   PPAPs, control plans, and 

gate reviews are a great collaboration of qualification tools that help in safely launching a 

product that can be repeatable and comply with customers’ regulations and requirements.  This 

study is based upon the detailed APQP process with a detailed list of part qualification tools.   

Production  Part Approval Process (PPAP) 

Chrysler, Ford and General Motors, (2006) state that the purpose of production part 

approval process is to determine if all customer engineering design record and specification 

requirements are properly understood by the organization and that he manufacturing process has 

the potential to produce product consistently meeting these requirements during an actual 

production run at the quoted production rate.  
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 Production part approval process is a documented copy and agreement that the supplier is 

well aware of the customers’ expectations.  The general purpose of the agreement is to make the 

supplier aware of all design records and specifications, to ensure that the requirements are clearly 

understood, and that the supplier has a process that is capable of meeting the customers’ 

expectations.   It gathers all of the information that was collected and documented in the 

advanced product quality planning method, and documents it in the supplier’s production part 

approval process format. This is then presented to the customer for approval.  Nine categories 

make up the production part approval process.  They consist of: 

 PPAP process and requirements 

 Scope and limitations of approval 

 Evaluation of evidence submitted 

 Customer phased PPAP requirements 

 Levels of submission and evidence required 

 Parts submission warrant 

 Supporting evidence 

 Materials Data and use of International Material Data System 

 Process capability Leong, Thomas (2008) 

A number of reasons drive the need for an organization to gain approval from the customer.  

Those reasons are: 

· A new part or product is being produced. 

· There is a correction or discrepancy on a part that has been previously submitted. 

· A product that is/ or will be manufactured as engineering changes to the design, 

specifications, or materials. 
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· If the supplying organization announces any changes internally to the design of the 

product or process, site.  

An important element when working with the customer on PPAP’s, the level of submission 

warrant the customer is requiring is critical.  There are five levels of evidence or submissions to 

choose from.  Organizations tend to use a level three submission level as a default unless 

specified by the customer.  The five levels of submission are: 

· Level 1 – Warrant only (and for designated appearance items, an Appearance Approval 

Report) submitted to the customer. 

· Level 2 – Warrant with product samples and limited supporting data submitted to the 

customer. 

· Level 3 – Warrant with product samples and complete supporting data submitted to the 

customer.  

· Level 4 – Warrant and other requirements as defined by the customer.  

· Level 5 – Warrant with product samples and complete supporting data reviewed at the 

organization’s manufacturing location. PPAP, (2006) 

Control Plans 

The purpose of the control plan methodology is to aid in the manufacture of quality 

products according to customer requirements.  It does this by providing a structured approach for 

the design, selection, and implementation of value-added control methods for the total system 

Stamatis, (1998).  Systematically, all control plans are generally labeled as a “controlled 

document” to assure it is a locked process and cannot be altered unless approved by the customer 

and re-validated.  Control plans are written descriptions of the systems for controlling parts and 

processes APQP, (2008).  Separate control plans cover three areas, they are: 
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· Prototype – A description of the dimensional measurements and material and 

performance tests that will occur during prototype building. 

· Pre-Launch – A description of the dimensional measurements and material and 

performance tests that will occur after prototype and before full production.  

· Production – A comprehensive documentation of product/process characteristics, 

process controls, tests, and measurement systems that will occur during mass 

production.   

The control plan is a very key and informative tool for the manufacturing floor, it is 

imperative that it stays controlled and operators have access to the tool at all times.  It should 

stay within range of the process it controls.  Since processes are expected to be continually 

updated and improved, the control plan reflects a strategy that is responsive to these changing 

process conditions and, as consequence, the control plan is a continual improvement tool as well 

as a controlled document Stamatis, (1998). 

Gate Reviews 

 Gate reviews are a project management tool that provides a check and balance between 

the project leader and the team that a project is ready for the next phase.  It was found in past 

engineering launches that it wasn’t uncommon to gain a commitment to start a project and never 

look back.  It is now realized that there is a need to establish check points or gates along the way 

to assure the project is on track and should continue and the associated risks are manageable.  

The best approach in creating gate review is through a gate review board.  These boards will 

create a checklist of milestones or objectives that need to be checked and the time that is 

associated with the review.  The project team would come to the meeting presenting each 

objective to the board for full approval.  The gate review board’s job is then to analyze and 
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comment on the proposed tasks so it complies with company or customer regulations or 

expectations.  The idea is there should not be much of a discussion if the project team was 

thorough in their research and presentation.  It is important that the gate review board stays 

consistent on projects and has no variances form project to project.  This will allow the board to 

establish a standard which leads to a quick identification of a successful project versus a troubled 

project. Mochal, (2008) 

If the project is accepted by the gate review board, is it then passed through the gate and 

advances to the next milestone.  If the task is not passed through the gate review board, it will 

have to be corrected and then re-apply to the gate review board for a second review.   

Gate reviews allow an audit of the project team and keeps the customer or project from running 

at risk.  Extreme discipline needs to be established to keep a standard in the gate review process 

so no suspect milestones or tasks get through to the next stage which would be very costly to the 

company and customer, and detrimental to future business opportunities. PPC Quality Manual, 

(2011)   

Summary 

Advanced production quality planning and production qualification principles are needed 

to ensure that an organization’s marketing brand image stays ahead of its competition.  They are 

the foundation for any continual improvement effort to achieve faster, better and cheaper cycles 

for the organization Munro, (2003).  The literary review has provided an outline of the steps 

needed to implement a cost savings production launch plan for Phillips and its customers.  These 

plans must be properly followed through and communicated in order for this plan to work.  
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Chapter III: Methodology 

Introduction 

 Phillips Plastics Corporation is continuing to advance its business opportunities in the 

medical, industrial, defense and consumer markets.  One area of growth that continues to present 

itself to Phillips Custom is the medical field.  These medical programs are a prime candidate for 

a detail oriented APQP plan.  However, these plans are not always accepted by Phillips’ 

customers, not realizing the importance or the value.  These reasons have caused a lot of deadline 

issues and costly problems for both Phillips and their customers including increased costs, 

missed shipments, non-conforming products, and dissatisfied customers.  The need to implement 

an APQP plan that would support all industries in the same fashion, as well as standardize 

quality planning and product qualification to meet customer expectations was needed.  This 

study analyzed the existing APQP plan and customers that it represents, as well as medical 

customer validation protocols or self-created APQP plans.  A newly developed APQP plan was 

developed and implemented to support a model for all industries.    

The objectives of this study were to: 

1.  Create a well-defined Advanced Product Quality Plan for the use of customer 

presentations as well as best practice technology within the Philips Project 

Engineering team.   

2. Create a well-defined Advanced Product Quality Plan tool that proactively directs 

resources, promotes early identification of customer required changes, and provides 

the customer a quality product on time and at the lowest cost.                                                                                                                                                                                                                                                                                                                                                                    
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3. Create a pre-production planning tool that is useful in the presentation of new product 

opportunities to Phillips Engineering and is a cost savings implementation given to 

the customer at new quote or conceptual talks of a new product. 

An improved APQP safe launch process was needed to ensure that new business launches are 

performed and launched to meet customer and business needs.  This chapter describes in detail 

the methodology and procedures utilized to achieve the above mentioned objectives.   

Data Required 

 In order to better understand the needs and expectations of customers when relating to 

APQP, it was important to understand what APQP plans were being utilized and for what 

customers.  Phillips Plastics Corporation’s engineering coordinator provided adequate qualitative 

data on past practices when launching new business.  Data was also obtained from Phillips 

Plastics Corporations Tool Log, see Appendix H.  The tool log is a tracking tool on where the 

project is in its progression, costs and resources associated with the project, as well as the type of 

business it is.  This information was key in developing opportunities for a successful APQP 

project launch program.  Analyzing current customers’ product launches and validation 

expectations and the automotive model that was currently being used, provided a good 

foundation to better define what requirements are expected from the customer and  helped 

identify a model that adequately provided all customers the ideal (future state) APQP safe launch 

plan.   Current team members provided benchmarking history on what requirements and 

expectations have been met or not met on previous launches.  Brainstorming sessions with these 

production launch teams and monitoring current state flow charts provided insight and 

opportunities to map out the requirements for a future state plan.  
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Methods 

 Project management methodology was utilized for this project.  A product quality 

planning cycle, known as the Plan, Do, Check, Act (PDCA) cycle was used in this research to 

conceive, design, implement and follow the APQP system.   The PDCA cycle was first 

introduced by Dr. Deming and was known as the staple of the product planning process Walton, 

(1986).  Continuous improvement and customer satisfaction can only happen by taking lessons 

learned from existing programs and apply them systematically to new programs.  The PDCA 

cycle is a well-defined program that can help achieve this.   

 In the “Plan” phase, the planning and defining of customer expectations were determined; 

the action plan will be developed.  A new business award gate review and approval document 

was reviewed and gone through with the project management team, see Appendix A.   Phillips 

Custom utilized an APQP flow chart with a series of work instructions and standard operating 

procedures to initiate a new APQP product launch, see Appendix B.  It is important that 

determined personnel and resources are identified by the management team during this phase.    

 Process and product design and development took place during the “Do” stage.  The 

opportunities agreed upon amongst Phillips and the customer will be implemented. Two tools are 

utilized for both internal and external tracking, as well as developing responsibilities and 

necessary gate reviews.  The first is a gannt chart, which is shared with the customer to keep 

track of the project launch tracking.  The second tool Phillips Plastics utilizes is a project launch 

process map to identify key milestones, develop each stage of the “Do’s” and identify team 

members, see Appendix G.   The do stage was where the work, design, and procedures and 

agreements will now take place between the customer and Phillips Plastics Corporation.   
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 During the “Check” stage Phillips tested its product and process validations.  All of the 

verifying of data is done at this stage; all of the capability requirements were identified.  This 

information is gathered by taking sample sizes from the pre-production runs and measuring 

critical characteristic features to identify if the process is stable or out of control.  The control 

plans, failure mode and effect analysis, pre-production approval processes, and engineering gate 

reviews are developed and presented.  See Appendix C for the Quality Engineering gate review, 

a detailed checklist that supplier and customer requirements are or will be met.  Appendix D 

shows the Project engineering gate reviews, which also require meeting customer’s expectations.  

The project engineering gate review checklist performs more tooling and sampling efforts to 

assure that the project is preparing production for success. In Appendix E the Manufacturing 

Engineering gate review checklist concentrates on jigs, fixtures, devices and all secondary 

equipment.  Ergonomics and people skills are also monitored at this time.  This list verifies that 

all production tools are also production ready for reproducing and repeatability.  The final action 

of this stage is to approve and go through in detail the final gate review checklist (see Appendix 

F) before the next stage.  Capability studies, metrology work and data analysis is monitored here 

to assure the process is stable and ready for production.  This gate review is the last check before 

work orders are released.   

 The “Act” stage is where the necessary adjustments to solutions that were identified take 

place.  This is also the stage where corrective actions and identifying future steps took place.   

The management of the PDCA program is critical to implement a successful APQP process.  A 

current state and future state of the PDCA/APQP relationship was developed and documented 

for future growth and opportunities.  
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Summary 

 An Advanced Product Quality Plan was utilized to properly identify cost savings 

opportunities for Phillips customers.  The PDCA methodology plan was utilized to meet the 

three objectives of the study.  This methodology was developed and put in place as a tool for 

customer satisfaction as well as a continuous improvement tool for the Phillips new product 

launch team.  The PPC project launch team has developed a model that will be consistent across 

all industries.  This will be a project launch model that is utilized in every new business launch 

regardless of the size of the customer or size or scope of the project. 
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Chapter IV: Results 

 Phillips Plastics Corporation did not have a structured APQP program to provide 

a safe launch for new business opportunities.  This practice prohibited new product launches to 

meet the customer’s expectations at the lowest cost while providing the highest quality outcome.  

The framework of Phillips Plastics Corporation’s new APQP project launch plan depicts a 

combination of good practices or synergies, as well as critical success elements.  A structured 

plan guides the process along a path of common developments and ideas.  The structured plan 

makes a more robust launch system that is easy to follow, fosters communication amongst the 

whole team and creates a team environment.  The APQP plan also provides the use of a cross 

functional team that determines the phases of the project by breaking it down into smaller 

manageable tasks that are monitored by gate reviews to assure the plan is complete, on-time and 

meeting the customer’s expectations.   

 The implementation plan was broken down into sections and then compared from current 

state to future state.  The plan was developed using such tools as vision creation, statistical data 

analysis, and simultaneous engineering and reengineering, and was all monitored by the use of 

gate reviews.  The newly created plan followed the five project steps of the automotive based 

APQP quality timing chart.   

Current State  

 A key opportunity in developing the future state of the Phillips Plastics project launch 

team was to define what the current state was.  In the process of developing this process, 

strengths and weaknesses were uncovered.  Weaknesses being identified allowed for the 

redefining of the project launch program and the focus Phillips Plastics Corporation needed in 

the future to better meet customers’ expectations.   There was evidence of successful traits and 
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processes that met Philips and customers’ project launch expectations, but there were also gaps 

in the process that failed to meet certain customers’ expectations.  Overall the greatest 

opportunity that was identified was the need for a complete project launch program that would 

exceed project requirements, be a cost savings tool, and most importantly drive continuous 

improvement methodologies so Phillips can continue to grow its market share.   

Future State (Vision State) 

 A standard procedure needed to be developed in order to assure there is commonality 

amongst the project launch team.  This procedure consisted of a four step flow chart.  The first 

step included the project launch, which established project objectives, setting up a cross 

functional team, gathered design and customer criteria’s and expectations as well any research 

documentation that is needed.  The second step included a strength, weakness, opportunities, and 

threats (SWOT) analysis to identify any issues that were pertinent from the beginning.  The third 

step was to set up the measurement standards and definitions and what metrics or key 

performance indicators the project will be measured against.  The fourth step included a 

process/production implementation plan which would release the project to a go live state into 

production.  The key elements in this step are adequate training, and an open continuous 

improvement forum that results in the feedback and communication amongst all involved in the 

launch.  The completed Gannt chart/project tracking tool is also utilized, see Appendix I.   

Statistical Data Analysis 

Benchmarking is a systematic approach to identifying standards for comparison.  It 

provides input to the establishment of measurable performance targets, as well as ideas for 

product design and process design.  It also provides ideas for improving business processes and 

standard work procedures.  Product and process benchmarking by gap analysis should include 
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the world class or best in class based on customer and internal objective performance measures 

and research into how the performance was achieved. APQP, (2008) 

Data collection was utilized to gain historical information on previous launches in certain 

market segments.  Some of the information tools that were performed to gain valuable statistical 

data analysis on prior launches were monitoring, benchmarking, data analysis, and predictions, 

see Appendix J.  The Launch Summary tool is utilized as a scorecard for analysis of how the 

project performed.     

Monitoring was performed through techniques such as market conditions, organization 

performance and competitor actions and performances.  Launch processes were monitored to 

assure that statistical control of common cause variations was present and system improvements 

were not necessary.  The business strategy was also monitored to find out what key performance 

indicators were being met and if the process was on track in achieving the set goals.  

Benchmarking was also monitored to help better understand the current performance of project 

launches.  This tool was looked at in comparison to other competitors and “best in class” 

synergies.  One key element here was to measure the effects on multiple key performance 

indicators.  Studying the interrelationships from one area to the other was critical.  Another key 

area that was monitored in data analysis was the cost impact.  Studies were performed to assure 

the project launches returned maximum benefits to the company, see Appendix K.  A medical 

project summary tool was utilized to track costing variances and key performance cost measures.   

This was performed on a comparison cost situation with similar market launches at different 

times.  Prediction was the last tool monitored.  This tool was utilized through members of the 

team that have historical knowledge of cyclical concerns or benefits.  It was clearly identified 

that the prediction models are only as good as the data that is input into the system. Design of 
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Experiments was also monitored in the prediction study to look at cross functional studies for 

repeating or replication past practices. 

Simultaneous Engineering and Reengineering 

Simultaneous Engineering is a process where cross functional teams strive for a common 

goal.  It replaces the sequential series of phases where results are transmitted to the next area for 

execution.  The purpose is to expedite the introduction of quality products sooner.  The 

organization’s product quality planning team assures that other areas and teams plan and execute 

activities that support the common goal APQP, (2008).   

 A key to success with developing new products and implementing project launches at 

Phillips Plastics Corporation is the cross functional team Phillips utilizes.  Phillips’ Plastics has a 

Design Development Center with complete capabilities from design to low production product 

launches.  This aids in all of Phillips’ plans’ success.  The development team uses a tool called 

“Design for Manufacturability”.  This tool, with collaboration from the customer and suppliers, 

identifies up front that the design is robust; this means that the products is designed at the most 

effective cost to the customer, and can be produced efficiently in the manufacturing plant.   

Summary 

 Data was observed and analyzed from both previous and current practices by gathering 

data, analyzing the data and then creating gap analysis of the data, see Appendix L. The gap 

analysis assessment represented data in each of the critical categories.  Data was then converted 

from the statistical data into useful information that we could turn into tools to help create the 

APQP plan.  Having a clear and coordinated methodology lifecycle has been highlighted as one 

of the success factors for introducing new products Carbone, (2005).  The APQP plan that PPC 

Custom currently uses is tailored around the TS 16949 automotive requirement and left a lot of 



35 
 

uncertainty when launching a project in another industry type.  Phillips Plastics Corporation 

could not as a division, assess the caliber of project launches to be successful or not.  A 

simplified project launch module was not in place and left holes unfilled when the project went 

through its phases. 
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Chapter V: Discussion 

 Phillips Plastics Corporation is a rapidly growing company that produces injection 

molded parts and assemblies for a wide array of customers, including, military, consumer, 

automotive, industrial, and medical.   With the continuous growth it is imperative that new 

business products and launches continuously improve to ensure customer satisfaction and 

continued growth.  Effective APQP and safe launches are the two key components to successful 

business launches.  Without a successful APQP safe launch program, the focus of new product 

launches kicking off successfully and satisfying customers becomes a challenge.  An analysis 

was performed on the current APQP process and how it performed at another Phillips Plastics 

Corporation facility on medical project launches.  The intention was to understand the impact 

APQP had on product launches and to successfully benchmark an APQP process that will be 

adapted and applied to all new, safe product launches.  The end goal was to implement an APQP 

safe launch program that will be utilized in every market sector of Customs’ business to ensure 

customer satisfaction and continuous growth.   

 The main objectives of this study were to provide a detailed APQP safe launch process 

that will be utilized in all new product launches regardless of the market sector to improve 

product quality, shorten the time to the market, and eliminate post launch product issues.  The 

plan was implemented and due to time constraints results were not completely captured. The 

implementation plan lays a foundation for successful new product launches, customer 

satisfaction, and continued growth for the business.  
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Limitations  

 The primary limitations for the plan were timing and customer base launch data.  

Currently, the project management group covers all market sectors, but was not all present at the 

time of this study.  Phillips Plastics Custom facility currently does have an APQP process in 

place, such as control plans, pre-production approval process, failure mode and effect analysis, 

or a production launch system, but these will be integrated into a complete APQP safe launch 

program in the future.  The time and resources needed to fully implement these all into one 

system fall outside of the time frame of this study.  The goal of the study was to provide the 

implementation structure for a complete APQP safe launch program that can be executed on all 

new business opportunities and support the project management team to safely launch new 

product. 

Conclusions 

 Once the new APQP plan is implemented, the potential biggest impact will be to ensure 

that the new product completely meets the requirements of the customer.    The current APQP 

processes is utilized to the fullest and has been successful, but with the APQP implementation 

plan that is evident in this study, new product launches will be a better tool.  For the team 

members using the tool, it will be a valuable benefit for the company, and most importantly, it 

will be a sizable benefit for the customer.    
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Recommendations   

 It is recommended that Phillips Plastics Custom facility organize a cross functional team 

from the new project launch side and work on fully implementing the proposed plan.   A 

complete APQP safe launch project is detailed and will need to be determined on the timing of 

the layout, with resources and time being the limitations.  The system should also be 

implemented electronically in the computer operating system to assure it is controlled and 

accessible to everyone.  The need to successfully launch a safe product and meet customer 

requirements is crucial in every industry.  This plan was proposed for the Phillips Plastics 

Custom division, but could be implemented in other divisions in the corporation or could be 

utilized in any similar organization that have the same goals that Philips does, to continue to 

exceed customer satisfaction and also continue to gain market share in the industry. 
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Appendix A: APQP Gate Review and Approval.  

 

Phllllf"JS 
•H~LUPS ~11.';9 OOflf>ORATIOH .. 

AQP Gate Review & Appro"al 

Projt:<:t Part# (s): __ 
Progrnm Name: __ 
Customes: 

Molding 
Assembly 

Date: Molding & Assembly 

Bas l_h"' l)roj~t tt-nm addr e-iio'(ltllhc following: 

Prbiec!Enf!ineerlng (should give u qoick explanation of lhc program) 

1 Projocl Overview I Dc11'Cnpllon 
2. Project Time Line (key milestones) 
3. Ptoject Fitlrulcial Review 
4. . Material. Owrhead. Labor(any surprises) 
5. Forecast (Product ion Plannitlg) 
6 Oocum•Hlll;lti<m{prinu. lPLR, MF . spec's, t Ul:ltomer «:quirementS) 
7 Customer ReJadonship 

!1-fanu@Cluring 

I. Symem Life Cycle Requireme""' (If appli<1>ble) 
2. Required Mru1ufacnar:ing SpaCi' and Equipmeri Layout 
.l. Process Value- Steam f\•1<1J;l 
4. Pcr&(ltmel Re~w'Ccs <Requ.lrcments- C'tlrnpilred lO t.•urrenl quoLalion 
5. Wl SOP and VUlidation Plan 
6. Pan 1111d runner weig.lu ::~c;::urme 
7 Sample p&ekel filled oui and complete 
8. Work ordt'f ~~~cbrut.ol! 

OualiDr 

I. Res·ultliOfiQ. OQ lt1.'1ptcliau 
tt. Cpk, Ppk, Cpm f(Lr lnsJX--cdou diuu·n.\ lom;;. 

~ IPLR's / MlF (ovcmll impact on the lab -# ofdimcm.;mt;) 
3. Receivipg Inspeccion 
4. Pan I SUpplier QuaHficaJion (Are they car~1ble? Any copocity cOJt&raitllS) 
S. l'alid.Uoot Plan {Protocol) 
(i. Balch l~ec<1rdiDHR. if l:'eqnixed 

0 

B 

NC4ts' lfadditional i!ems are required to be cotQpleted prior to approval, ProjccL Teom will 
ger>emte Gate Review Open Issues List (P7.J 029). Once this list has be¢n completed, Gate 
Review Approvalf omt cru1 be tt·<irculated for managewenL awroval. 

Managemelll Team Approvol & Date (Two signatures requited Opetations Manager required) 
0 Approved 

Project ·ream 
311!Jlct:f• 

0 Reje.:ted 
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Appendix B:  APQP Product Launch process.  
1 Title: Ad\'llili.'ed Qu::ilitv Plan:rtitl2. PrtXess II 
I \VI? I 003 I Revision Daw: xf~rJx.~ I Pagel of4 II 

I. Purpooe!Soope: 
1.1 To detail the process t..ed by Phillip,; Custom for defining. docuru<ntmg and inq>leruenting prOJec~ 

team deliv•rebles related (o new tlrld tTOJ\Slerred pr()(]uc~ from qoote through production readiness for 
tbe purpose of meeting regulatory and customerrequiren1<nts. 

2. Delinilions: 
2J Quality Plan: A dooument o r group <If documents whose porp05<! is lo in<lll'e nil areas afl'ectlng the 

end quoltly oftlte produci!process are addressed, ensuring that Medico I MolcliJ'l' & Assembly can meet 
or exceed nny qualtty requirements of our customers. 

2.2 T:.Jro..Over Tool: A tool d1at wns not_ designed by PPC and was run at another injection molder oc PPC 
facility. 

2 .3 AQP: Advance Qualily Planrung 
2.4 Gat<' Rc'\1e.w: A Management rev1ew meeting with tJ1e project team whe.reBS the project team is 

seeking approval to move into the \ralid,ttion stage of a said program. By receh~ng 1his approvnl~ the 
project team may initiate the lirull phase of the validatiQn known as the l'Q mns 

2 ..S A <h':lnad Quality PL•nning (AQP): The prooo:ss tas.:d by P!rilhps Cusl~mto OO<>rdmalc r~~\O'ces 
and acht<lS to brlttg 11 product from busrness uwurd 1.0 product!cm »pprovuL 

3. Applicable Documenls: 
3. 1 SOP7.5Q03 Process Validation 
3.2 Wl7.200 L Contract Review Guideline 
3.3 Wl7.2002 Quotation Proccdtae 
3,4 Wl4.2010, Con~·ol of Quality Records ond Rctams 
3.S F7.JOOJ Manufactu ring EngineeriJJg Quality Planmng C.hcdJist 
3.6 F7. 1002 Jig and r!Xlure Quality Planning C.becldist 
3.7 P7.l 003 Equipmcnt lnsbillation/Opcrntional Qualillct1ti011 Chcckl.is~ 
3.8 F7.J004 Project EnginteringQualil}' Planning Checklist 
3.9 1'7.1005 Project Planning Team Ponn 
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Appendix C:  Quality Engineering Gate Review. 
Review[Type a quote from the document or the 
summary of an interesting point. You can position 
the text box anywhere in the document. Use the 
Drawing Tools tab to change the formatting of the 
pull quote text box.] 
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Appendix D:  Project Engineering Gate Review. 
Review[Type a quote from the document or the 
summary of an interesting point. You can position 
the text box anywhere in the document. Use the 
Drawing Tools tab to change the formatting of the 
pull quote text box.] 
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Appendix E: Manufacturing Engineering Gate Review. 
[Type a quote from the document or the summary of an 
interesting point. You can position the text box anywhere in 
the document. Use the Drawing Tools tab to change the 
formatting of the pull quote text box.] 
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Appendix F:  Final Gate Review. 
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Appendix G: Project Launch 
Flow. Chart 
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Appendix L: Gap Analysis Assessment 
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