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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



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.



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



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).

c¢GMP. 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, WL

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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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

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

14

o Voice of the Customer
e  Market Research
o Historical Warranty and Quality Information
e Team Experience
e Business Plan/Marketing Strategy Phase 1 —™
e Product/Process Benchmark Data
e Product Process Assumptions
e Production Reliability Studies
o  Customer Inputs

o Design Goals

o Reliability and Quality Goals

o Preliminary Bill of Material

o Preliminary Process Flow Chart

o Preliminary Listing of Special Product and
Process Characteristics

o Product Assurance Plan

o Management Support

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



15

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:

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

e The identification of reliability, durability, and apportionment/allocation goals
and/or requirements.

e Assessment of new technology, complexity, materials, application,
environment, packaging, service, and manufacturing requirements, or any
other factor that may place the program at risk.

e Use of Failure Mode and Effect Analysis(FMEA)

e Development of preliminary engineering requirements. APQP, (2008, pgl13)

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)



Product design and development

Phase 1 Outputs
(Phase 2 Inputs)

e Design Goals

e Reliability and Quality
Goals

e Preliminary Bill of Material

e Preliminary Process Flow
Chart

e  Preliminary Listing of
Special Product and
Process Characteristics

e  Product Assurance Plan

e Management Support

Phase 2 Outputs
(Phase 3 Inputs)
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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

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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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

Phase 2 Outputs (Phase 3 Inputs)

Phase 2 Design e Outputs by Design Responsible Phase 2 APQP
Activity Outputs Activity Team Outputs
# e Outputs by Advanced Product i
e Design FMEA Quality Planning Team . .
e New equipment, tooling and
e DFMandDFA i .
R - facilities requirements
Design for Manufacturability .
R e Special product and process
Design for Assembly L
. P characteristics
e Design Verification . .
. ) e  Gage and testing equipment
e Design Reviews Phasej. .
A requirements
e Prototype Build Control Plan . .
Engi e Drawi e Team feasibility commitment
* .ng:nzferlng r:\(/;/mgs and management support
gnc.u m_g m:t '?.ta) . Subcontractor build
. ngmgermg P?CI |.cat|ons Phase 3 Outputs supplier build
e  Material Specifications (Phase 4 Inputs)
e Drawing and Specification e  Packaging Standards
Changes e  Product/Process Quality System Review
e Process Flow Chart
e  Floor Plan Layout
e Characteristics Matrix
e Process Failure Mode and Effects Analysis
e Pre-Launch Control Plan
e  Process Instructions
e Measurement Systems Analysis Plan
e Preliminary Process Capability Study Plan
e Packaging Specifications

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:
e Packaging standards and specifications
e Product/Process quality review
e Process flow chart
e Floor plan layout
e Characteristics matrix
e Process Failure Mode and Effect Analysis
e Pre-Launch control plan
e Process instructions
e Measurement Systems Analysis Plan
e Preliminary Process Capability Plan

e Management support APQP, (2008, Pg 26-29)
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Product and process validation

Phase 3 Outputs
(Phase 4 Inputs)

Phase 4 Outputs
Packaging Standards (Phase 5 Inputs)

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

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

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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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

Phase 4 Outputs
(Phase 5 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

Phase 5 Outputs

Reduced Variation
Phase 5 e  Customer Satisfaction
Delivery and Service

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
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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:
e A new part or product is being produced.
e There is a correction or discrepancy on a part that has been previously submitted.
e A product that is/ or will be manufactured as engineering changes to the design,

specifications, or materials.
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e 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:

e Level 1 — Warrant only (and for designated appearance items, an Appearance Approval

Report) submitted to the customer.

e Level 2 — Warrant with product samples and limited supporting data submitted to the

customer.

e Level 3 — Warrant with product samples and complete supporting data submitted to the

customer.

e Level 4 — Warrant and other requirements as defined by the customer.

e 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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e Prototype — A description of the dimensional measurements and material and
performance tests that will occur during prototype building.

e Pre-Launch — A description of the dimensional measurements and material and
performance tests that will occur after prototype and before full production.

e 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

2

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



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.

[Anihps

PHILLSS PLASTICS CORPORATION™
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Quality
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Receiving Inspection
Part / Supplier Qualificaiion (Are they capable? Auy capacity consiraints}
Validation Plan (Protodcol)
Batch Record DHR if required

£y U B

Motes: [F addimonal 1fems are required to be completed poior to approval, Propect Tearn will
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Revigw Approwval Form can be re-cireulated for management approval,

Management Team Approval & Date (Two signatures required. Operations Manager requurec)
Approved

[0 Rejected

Project Team
Signatura Higrahire Sighofure Sigrahira
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Appendix B: APQP Product Launch process.

Iﬁh inhips Title: Advanced Quality Plansmng Process |

et nedendk WI7, 1003 | Revision Date; xixx/xx |  Pagelofd]

I, PurpossScope:

1.1

Tio detail the process used by Phillips Custorm for defimng, documenting and implementing project
teamm celiverabiles related to new and translared product from quote through production readiness for

the purpese of meeting repulatory and customer requirements.

2. Defimbons:

2

Quality Plan: A document or group of docmments whose purpose is (o insure all areas affecting the
and quality of the product/process are addressed. ensuring that Medical Molding & Assembly can mest
or exceed any quality requirements of our customers.

Take-Over Tool: A tool that was not designed by PPC and was mun at another injection molder or PPC
tacility,

AQP: Advanes Quality Planming

Gate Review: A Management review meeting with the project team whereas the project team is
seeking approval to move into the validation stage of a said program. By receiving this approval, the
projedt team may inbiate the Gnal phase of the vahdabion known as the PO muns

Advanced Quality Planning (AQF). The process tsscl by Phillips Custom to coordinale resmnods
and actions to brng o product from business award Lo production approval.

3. Applicable Documents:

3.1
3.2
33
34
35
3o
3.7
38
39

SOPT, 5003 Process Validation

WIT. 2001 Contract Review Gundehne

WIT 2002 Quotaton Procedure

W14, 2010, Control of Ouahty Records and Betains

F7.1001 Manufacturing Engineenng Cuality Flanmng Checklist
F7.1002 hg and Frxture Chiality Planmng Checklist

F7.1003 Equipment Installation/Cperational Cualification Checkdist
F7.1004 Project Engineenng Cruality Flanming Checklist

F7.1005 Project Planning Team Form

310 F7.1007 Sample Submission Form

3.11 F7.1010 Redline Review Mesting Checklist

3.12 F7.1012 Mold Design Review Checklist

313 FL1013 Moeld Tnspection Checklist

3.14 F7.1015 Produetion Qualification Run

3.15 F71016 Quality Flanmng Explanation Form

316 F7.1026, Quahty Planming Gate Eeview & Approval
3.17 F7.102%, Final Gate Review Checklist

3.18 F7.1029, Gate Review Meeting Open Issue List

319 F7 1030 Quality Engmeenng Cualrty Planmng Checklist
3.20 F7.1031 Omality Plammmg Table of Contents

321 F7.1032 Process Enmneenng Cuality Planmng Checklist
3.22 F7.1033 Packaging Quality Planmng Checklist

3.23 F7.5008 Inspection Request

4. Tasks:

4.1

See below process flow chart

Fhilll ps Custom
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Qninps
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Page 2 of 4
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Technical Review Meeting
Function Specific Chechdists Intisted-
Referto Applicable Documents

Phillips Custom

The wrdbiraation copiiared oh iy o neeer 15 O oafrdeniial arsd Prerpos v S o ss b imano o



Tithe: Advanced Quality Planning Proweess

[BoiEs

W17,1003 | Revision Datez xxxinx | Page 30f4
ASSEMELY AQPF PROCESS MOLDING AQP PROCESS
Procute Ingecton Mokd(e}
Procure mmW FT 1032 Probess Eﬁg Uuﬂlll‘,’ Ptannlhu
Equipment Chstcklis]
FT M1 ME Quisty Planning Ohecidisl F7. 1012 Mold Dasign Rewew Checklist
F7.1003 Egugmient Instaliation’ F7.1073 Mokd Inspection Checklist
Dperational Cuaiiization Checkilst
¥
. Injection Maldng Procass Developmsn
Gale Review and Sampling L
Pre-DV [ Enginsering S0PT 5003 Process Validation
3 FT AT Sample Submassion Farm
L g
AssemblyiSecondary Process i
Develapinenl and Sampling B
- 1 R —Customer Approval F7.1007 ==
[QE,PEMID. Eng) N : e
S0OPT 5003 Process Vaiidasion
F7. 1007 Sample Submission Farm
11 'r"u
: Gite RewewManagement Approval
— 'l':u;n:msmp | F7.1007 = {Moicting)
S PR S F7.1026 Gate Review & Approval &
e F7.1020 Gale Review Opan Issie Lis|
L
Gafe RevsawManagement Approval FT, 1015 Production Qualiication Run
{Assemby/Secondary) {POR) and SOPT 5003 Process
F7.1026 Gate Review & Appraval & ‘ialidaban (PO [ required) Priorta =
F7 1025 Gala Raview Cpen |ssus List productan imMent menufaciuning
- [Progact Team)
¥ : Ha

F7 1015 Production Qualilicalion Run
{POR) and SOPT.5003 Process
*  Walidation [PO) (if requined) Priar Lo
produckan iment manulacturing.
[Projeact Team)

= Final Cuslomer Approvel

Yau
L

Final AQP Meating
FT 1038 Final Gate Revaw Chacklist
(Progact Team & Mgt Team)
Transisr itam 1o Production

{:ﬂ-ﬁpHE'MPFIE
FT A0 Cuality Planning Table of
Coni=nts
W14, 2010 Conirel of Cualty Records
and Retains
{PE. Eng. Specialis)

* Please note that due to project seope and/or customer requirements, the order of events on the above fowehart may need

iy he modified.

Phillips Cuostom

= Final Cusiomer Approval

Tas

Final .M'.'I; Mesling
F7.1028 Final Gate Review Checklist
F7 101G Cuality Plamning Explanaton
Form
{Projact Team & kgt Team)
Transfer itemn io Produciion

L
Complete AQF File
Fr 1031 OGisaldy Planning Tahlo of
Conterts
Wi 200 Control of Cualty Records
and Rataing
(PE, Eng Spaciaksl]

|8 it ian ornfanes m s deouraen kil srd Proproesn N felomann
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[Anilhps

Tatle: Advanced Oualily Planning Process

Frasosseatse s mmansmon WI7.1003 | Revision Date: xixx/xx | Paged of 4
A als:
“Gushty Wanagar Engneaing Hanager T Operanans Wanagar T Wl Ergiooamy Wanagar | GAHwguwaion Wanager

T Fseanbly Opaiaioos .
Manages

Die,

Phillips Custom
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Appendix C: Quality Engineering Gate Review.

Phillips Phillips Custom - Quality Engineering
RO Quality Planning Checklist

¢
Castontes: M’hvg'-l Part /Assembly
Name: Number:
1 Ave the Cunteener Validatica Hequisements enderstocd? OYes Ore Oua
®  Does the Qusteaner or preduct require Design of Expenments? Oves On= Ous
e  Ester Apgropaiste Frotood Mumber .
2 HasaDewnice Master Record (DME] been astoblithed? Clves ONe Ona | &
3 ¥ 4 DME bine Seen generated, 521t for Drug o Device ansesshily? OOy O Devke e
4. Ifa drg product, both u PST snd & Qualicy g off required an thewak ]
ordm. Contact Kngineering Spodalie to put “GMP™ in Item Description, L e
5 Asethe Suppliers on the Apeeoned Suppliers List?) Ovss ONe Ona | 00
6 Age suppliers aware that a véidaticn or Fuat Arncle 35 required ¢ matenal certifications? ¢ i
Reference PODA précess WI7.4013 O¥ss ONa ONA | 5558
7 Is invomung qualsty critena and incoming wapection plan defined for components and
extrmal umonWm? Oves ONe ONA
8§ Hwe quality ontena been tdentifi ed and agreed 10 for FAIR, Rartup, In Process and 5
Capabedity) Oves O ONA
9, EHuwseIPLEs been established and peicinzed? Oves Ons Qs | &
10,  Have MIFs been astabiizhed for metrology wuth proven capabality Sirough Gage R&R for R
agplicabls SPC dmensicns? Oves Cbe Ous | 00

11 Has Applied Stats been set-up to record vanables data from both the In process lob and
Set-up techmicians as applicable? Oves On= Oun
13 Hwee szzembly Tost Mrthods barn eetabli hed for yet-up teckmic s with pecven
cEd:(htnkouE rﬁﬁc R&R? 0vss Qv Ona
1 tee impact on the rocess lab and set-up technisans been cossidered tased on the )

number and frequeacy of measurements? Oves ONs ONe
14 1sa Bateh Recoed ar Device Hasteey Recced Required) Oves O Ona | 0w

15 Have the {eflomnng documents been crested and contycllod =)
e  Baxh Record

o Bull of Matanals decument Ot Oue Qs
o  Labelipmtiprodsct reconnhistion Qves Qre Qs
s Reject Sheets Oves Onio QHA
16, Bave prodict labeling requirements been determmned? Cves Ot QA | ©
17 Bw 13 b catr dledicreatad for all ble components, meludeg |abds and ,
N:e;nn; een oo = o il applicable components, meludng 5 an Oves O O | 0
10 Is lobel reconcliation requred” Clves ONs O | &
19 Have the dicuments listed above beem reviewed md contralled peror to Gate Renew? Olves Ot Ons | 200
L ACTION ITEMS/ Carnaniemts RESPONSIBILITY
¥ \
¥ —
Signature Date
Quality Engineer

The iformanon contared m this docoment & Corfidectinl and Psopnetary Busness infermation

Pags 10of1 F1.1030, Revision: xhouixx



Appendix D: Project Engineering Gate Review.

[ARliaS  Phillips Custom - Project Engineering

47

rmnammemssess - Advanced Quality Planning Checklist
il Part/Program Part /Assembly
3 N e: Number:
1| 1= F7.1030 Quality Engineering Quality Flanning s X
Checkdist been inifiated / completed? Eiye Lt CMR, &
2| 1s F7.1001 Manufucturing Engineening Quality Planning
Checldist initiated / completed? B O DA i
3| Isthe F7.1032 Process Engineesing Quality Planning ,
Checklist initiated / completed? Ye Qe DA T¥ock
4 | Isthe F7.1002 Jig and Fixture Quality Planning Checklist |
indtiated / completed? Qe Ok DN Jiglhix
5 | Isthe F7.1033 Packaging Quality Planning Checklist -
initiated / completed? Y Bt TR FadFeg
o | Was the Fird Right of Refusal process adhered to? It the ) ) ?
tool was not placed internally at Phillips, explain why, ERre K3t £ 25
7| Was offshore tooling considered? If the tool was not ¥
placed offshore, explain why. KT KW EDIA kE
£ | I a new customer, has IT set up a customer labed? Ors= O DN Eng Spee
¥ | Iz the customer Shipping Instruction updated in IQMS? | gves O¥e A Eng Spec
10 Has an updated peint been proposed /coatrolled for parts Oes Oe VA PE, Eag
and purchased components if applicable? Spec
11| Have customized BOM, with appropriate items lot
controlled, #nd work order sttachments been initiated for  |Qves O¥e CRoA _r_fiz“‘-'
molding and secondary operations induding packagng? o
12| Have all matenial s and purchased components been Ove DNt PE
identified and ordered? S 3
13 ] Is a copy of the peint red line drawing signed and -
approved by customer? e
*  Hasit been filed? PE
o Tsthe Redine Meeting Checklist (77.1010) e B
complete?
14 | Is Mold Design Review Checklist (F7.1012) compl ete . : .
and in Engineering File? Qves Ok O RE
1% | 1= the customer performing biocompatibility on the parts?
If 50, tool coatings should be applied pior to testing. Any U e
chinge to s face coatings podt testing need to be re Dva D Do ¥a
evaluated by the customer.
16| Are material s purchase fead ime understood and dearly i
communication with purchasing? Oves Qo VA Th
17| Is the Cash Conversion Cycle break even or Phillips
favorable? . PE/Mat
CCC= (Days inventory outstanding + Days Receivables |07 De CRUA Mar
Outstanding)-Days Payable Outstanding
1% | Have packaged goods been evaluated for storage
allocati on and shipping and information shared with Qves O DA PE
Materials Manager?
19 | Preparation and control of production documents:
*  Has the Sample Packet been campleted accurately
and completely? Oves Ovo DRoa Eng
e Has the Production Packet been completed? P
g Froc B
*  Have the Operator Work Instructions been g:’: g:: g.: ,:;L.L [.:f
completed? Clves Do CBUA
*  Have the Limit Sample Boards been completed?
Signature Date

Project Engineer

Tra rdormatien cortaned n tie document is Contidentind and Propnetary flusness informaton

F1.100¢, Revision x/x/xx

Paga 101
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Appendix E: Manufacturing Engineering Gate Review.

Anlhps Fhillips Custom - Manufacturing Engineenng
THmREEETEE Quality Planning Checklist

Part/ Program Part ' Assembly
Rt Name: Numiber:
Arg Fraject
uIngece Eagpeess

1L Identify sumple dates and prodoction stort dates based on custoamer Pak
prragram Himetine,

7 Cretermine ecuipment needs based on prodnctl on rang up, forecast o
volume requirements, tooling and fixhare cavitation and molding cycle
time forecist _

3 Has & Uses R.-ng.nu-nmu Spod ﬁ..ﬁ!tm {UES) been created for all MEW Hve Do DR
secondnry equipment as apprope le?

F Has an F7. 1603 Equipment Insallation' Cperat onal Qual ification Theckdint been
prnfated o all Bee s aiiga st} Him O O34

5 Where #ﬂuipmi.-ul ]:l.tT:I:l_iﬂrﬁ miy he n:qu::md. have comporate idle assets Hves e BB
been reviewed? Are eguipment svailsble internally?

[ Are packaging stands, special lighting, static reduction, contananation e

= g e e DMk

contral requirenient s undersood and nvailald &7

T Hiwve equipiment andd fixture acomrcy been consider ed agains final
prowduct sgeecification? s Ee

] Have eqibpineisl sel-up jigs of devices been ooned der o 1o ease machine o —
set-up mnd rechice changeover downtime? =

Q Haz the Standing mnd Seated Ergonomic work sheets BRIEF survey been Fves Ele D
reviewed during cell livour? ) ’

14 Hal;fe rqg;ﬂla' desdgn am:!i aatus reviews been established with the Fives Do Dhin
equipment process providers ar suppliers?

11, | HizaFMEA been perfonmed to identify squpment or nssembly factors Fpves e e
ihat pegatively impact product quality :

12, | Hasthe equipment been desgned to meel the cugomer take tme with brv Do T
the quoted number of operators? -

13. | Huos calibration of critical devices that impact quality or coulld impact
“special processes”, like welding, been veviewed snd completed? e ORe O
(ET.10080)

14. | Are l:l-!.-stunm abmzion red stance requiraments understood for secondary o [ T
operations?

15. | Isthe molded material comgpatible with secondery operntions: restments, Mo OO EE
sprecial inks or coalings requined?

16. Has & print review of redine |r|:u:Es,ul_4l-eq| place to enaire capmability and Hve Do DRin
criticatity of key dmensions are conadersd?

17. | Process tactors'window {worse case, bi/lo) Hhat fmpact product quality Fivid Dnei: Cno
are idenfified to bed during the (00} Operation Chuakification? )

18 | Huove dm!;p of experiments been considered io oplimize secomdary e O QB
[processesT

18, | Visoasl samples hove been retnined from cqueriments and saved to add to e e OB
the visunl sample bourd contuined in the produdion packed?

T i oo e comiaingd o Tike dorumant (s Canfidential and Prpnabany Besness mamation
FT 1001, Riasiin s Fiaga 1al &
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Purchased Materials STATLS COMMERTS
200, | Have mw matenal mseds (adhesives, inks, films, catalysts, thinmers) been oy -
ke fed? ] )
21 Have shal fiife and aqdry date’of raw materials been considared when e M Chitin
ordening and nmnaging fihre iwentory? -
22 | Inventory of spare process camponents of consumables (hoens, pads, efc) Mre Do Qs
have been considered?
23 | Have purchased component inferactions hean eonsidered for tolerances. ]
accuracy, fixture design and sssembly processes? ) )
24 Ms:"r;r;ul: Manager 15 awars of the upcormng program and inventory e Qe D
needs?
25| Have weeonsidered the most cost effective and nsk mmmizng Hre O i
invarony simes aﬂ.d]ut riun siFes mﬂ:l the Quu]m h:am B
Ve . STATUS COMMENTS
26, | Hovew l.‘.-l.l:‘TIFIdc‘Il:d stonge requiremes (space, [ocution, temperatios [ R
control) fior the purchased and molded incoming materials?
27| Huve we considered storage requorements (space, locution, (emperaturs -
controly fior the outpong matenals?
2% | Haove we considered WP stoenga Iocations on the producton flocr for R
incomng wnd outgoing meterials? )
20| Have members of the Ergonomies Sataty Conmmites beenmvodved with e Qe O
cill desagn?
0. | Product flow 1s efficient: incosmmg and outgoing motenals Govw b and ¥ e B
ot of the line cleandy.
nts before Assy Pre-Gate Review STATUS “COMMENTS
31| Work eell design andd location has been jdentified and npproved by area e Cs O
Production Manager?
32 | Mumber of operntors requitied 1s unidersiood end shared with Produchon -
Manager?
33 | Pre-production runs (dessgn ver Boabion and prochios bulds) ure planne:d e e E
and shared with the Scheduler and Produchon Mamaper?
34| Storage locations, both woarehowse and WIF, 15 mnderstood and shared Hire i B0l
W |.1I'| Matarials un-:l PI'L'dLH.I:IN‘l Mamgl:r"'
35, | Work cell r|-=1.1|_m s in |'.I|'Il:'.' il Juss been 'ﬂ:l:!ﬁ:d from o safery and -
CTCNOMICS perspective?
36, | Egqupment nnd agsamBy profocels ae approvad and ready fo be e G
exeoutad?
AT, | Operates level production pucket of work tistructions have beei —_—
renemuted
3% | Setag nestructions have been peovided [or processes and aquipmestt i . —_—
the production packet? 2
39 | Have Goldan Samples for vision systermns been considered? 1f 50, e O Qs
grenerate o CALWT on bow the simples were arated. =%
40 | Operator, set-up, malntenance and engineenng training have baen ST —
considaredin e Hmeding 2=
- = LT B
Signature Date
Manufacturing Engineer
T irmmmton coretansd in the dooumesnd s Corbsteniel ang Eropeeriaey Buesnes i

FT 1001, Revision: i
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TJHI"“‘_]E Phillips Custom - Project Englneering

Appendix F: Final Gate Review.

FELLI N SR

Fimal Gate Keview
Part/Program Pt | Awwemiy
=P M e Mhambeer: ¥
P“'E fiah i)
1. Final Quality Planning Checklist
ETATIE 3 COAMENTS
1. For Maolding POR nums, have the following people reviewed and | L
signed off the POR packet 1o ensure their feedback is provided? | Ove Du= O
»  DMold Technician T i pa
= Production Support Technician n:" el B
 Opealse e e s
#  Tewn Leader
2 Have tooling issues been resolved satisfactonly m regard o b LMD LECY .
coametic and dimensional attribades?
3 Havemanufacturing and sssembly achion ilems been = e TR ME S
satislactionily adidressed? FE
4 Hawve all moldaig process tasies been resolved as evidenced by = e LF, -
the POR nm? i
5. Havemetiology, measuraments or procedural swies salisfactonly
completed as evidenced by the POR nun? = O O E
6 Ade shipping istrscticns coimplete? Bavies foem PSR -Cugtors 4 O¥e O= ek | OE
7. Review PO} Bam SPC Dimension Data =
o Cpk, Ppk, Cpo =
8 Has compoment classification been updated to reflect capatiliny
of the PO runs? instagall i
@ Haveull Work Crder Attachments, Work Instnuctions, G
Producticn Packets and Master parameters been updated and C¥es D= LA | 7
controlled as necessary? QE
10, Have the logistics for Puselmging, Inventory, Warehousing and T
secondary operations and or sterilization activities been reviewed | Ove O Ovs | o
s sed-up correstly Mgk
11. Rewiew Financial Sumamary. DOves Oie OHis FE
12. Review Toollng Report Card. Dves O Orea FE
13, Are the auditable docuiment files prepared? O¥ea OMe CMia | TR
. FOLLOW-UP ACTIVITIES
L S |
Follenw up imeeting reeprited foo action flem review (providne doame) o [Jres [Jriw
3 REVIEW
Cparations M Cate Bdatariala Mg Lsg Eng igr Tt
Gualicy bigr Tratn Bamdnchinng Eng Mpr Dinkm aheer Lok

The iolermaken conlansd in S dacon e io Cashdantial snd Prepmdbry Businass bebumasan of P hilips Plastcw Philfigs C i Facky

FT 028, Favision: SR
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Appendix G: Project Launch
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Appendix H: Project Tool Log

Project Log
CUSTOM
Sorted by Propect Manager

121203
(WERELR T
P Humbe

Trajectd ) = Cirdsmnir Pl W Sty Pl sl e
Cosi e Frajoct Informmion . g
et —_— Wi Emd 302012
AXE I aooony Diwred Cost to Diate: §
-FIEREE FOAM INSERTS; BUILD: BINCILE CAVITY Sades Orders: w0 Cutstazidme Furch: §
TOOL; Tual Cost: §
Towed 100 = Quole ey
j Tuokwd [t Col: §
Eroime TR Projers Sales
Markss: CONSLIER R
Tavaioed to Trabe: §
Secondary Touling
Tk Wamw [Charmiim i Comprkese Tk ftani Tk Eml [Eng Flre
L HECTRNDARY BUILVREETSS NDUSTRIES I By M 2]
£ SAMPLETOOL TWEARS
£ CUSTOMER APPRONALTNYVGICECTOSE A3 2012
= |
Projece Cutome Puch W Slon 2012
Cudamer Fragect bilom L
_ — — WO End 1watan12
KEEX PO KxRRK Dt Cus 1o Drtie: Sk
FIERCE LH / RH Wik BUILE & Sades Orders; xxsxx Cniistanding Purch: $4
L+1 FARILY TOOL; Total Costt $0
e 1102 it e
5 —— = ﬁ:m- Tolul Ext Coat:5
AL C{J.&B‘ﬁ._@. mlfm'-lmmlm &0
Tool Build - Mew Baild {Domestic)
Twk Mo Dhrsiom & Uomphess Tk Stmn Tk Ead Eng Hes
L ool REILTPL ACED I Cray & et ] b
E RAMPLETOOL TWEAES
1 LAYOUT/APGR SUBMESSITN
k. CUSTUMERE AFFROVALINVINCECLONE 1320012

il
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Appendix I: Project Timeline
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Appendix J: Launch Summary

Green Launches
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Appendix K: Medical Project

Closed Project Summary & Tvpse
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Sales Summmary by Project Type < C1USTOM
FRapartimg ageinst Apeil 2052
“Rales  Purch Ut Vas Diszomnt Prujeet Aoe Ave
Couni Sales VAs
Valilation - Yol i ] 1 1 o 0
Talal April 2002 i 50 0 1 L] i
Bales 50 5O 2N
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Appendix L: Gap Analysis Assessment

HVAL, temparatune maniteing, lpbtog.
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