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Why need AQP ?
A reduction in the complexity of product quality planning for 
the customers and suppliers.
A means for suppliers to easily communicate product quality 
planning requirements to subcontractors.
To direct resources to satisfy the customer.
To promote early identification of required changes.
To avoid late changes.
To provide a quality product on time at the lowest cost.
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Cost of Poor Quality:

• Cost of Poor Quality
- Internal failure costs.
- External failure costs.

• The effects of poor quality can be far-reaching. 
The cost of poor quality is ultimately measured 
by lost customer bids, declining market and 
declining profit.

• It is imperative that customer continue to 
develop quality systems that:
- Drive defect prevention.
- Reduce variation and waste in the supply chain.
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DFSS flow 1 :
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DFSS flow 2 :
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Products quality Planning Cycle: 

• The act of implementation - The fourth quarter is the stage where the 
importance of evaluating the output serves two functions: to determine if 
customers are satisfied, and to support the pursuit of continual improvement.

• Up-front planning - The first three quarters of the 
cycle are devoted to up-front product quality
planning through product/process validation.
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Box plots        
Scatter plots     
Multi-vari graphs 
Normality plot

CTQ flowdown
Design concept matrix                          
Cause & effect diagram
Failure modes & effects analysis (FMEA)
Process mapping 
Benchmarking                

Z - test                           
T-test                              
F-test                             
p-test                                      
C2 - test           
Confidence intervals 
Hypothesis test & risk                       
sample size                                   
Sigma assessment tool                   

Analysis of variance (ANOVA)                            
Gage repeatability & reproducibility (GR&R)
Normality test                                                
Transformation of non-normal distributions          
C2 test of independence                       
Regression analysis                                 
Logistic regression                                   
Design of experiments (doe)
Monte Carlo simulations                   

Brainstorming 
Tools:

Analytical 
Tools:

Pareto charts              Main effects plots                   
Capability analysis Interaction plots                     
Histograms                                          
Statistical process control (SPC) charts

Graphical 
Tools:

AQP Toolbox  (Common with six sigma toolbox)
(Potential Too-To-Use)
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AQP Process:
Process Process 
Design & Design & 

Dev.Dev.
PlanPlan

Product Product 
Design & Design & 

Dev.Dev.

Product & Product & 
Process Process 

ValidationValidation

Mass Mass 
Production Production 

- Production Trial Run
- Measurement 
Systems Evaluation
- Process Capability 
Study
- Production Part 
Qualification
- Production Process 
Release
- Packaging Evaluation
- Production Control 
Plan
- Product Quality 
Planning Sign-off 
- Joint Application 
Approval (PPAP)
- DPPM Co-operation
- Preparation Fast 
feedback Loop for 
Service & Set Reliability 
Testing

- Design Failure 
Mode and   Effects 
Analysis (DFMEA)
- Design For X (DFM,DFA, 
DFL)
- Design Verification Test 
Plan & Quality Prediction
- Design Review
- Prototype Build Control 
Plan
- Engineering Drawings & 
Specifications 
-Drawing and Specification 
Modification
-New Equipment/Tooling 
Requirements
- Product and Process 
CTQ
- Gages/ Testing 
Equipment Requirements

MeasureMeasure AnalysisAnalysis ImproveImprove ControlControl

- Design Targets
- Reliability and 
Quality Targets
- Preliminary Bill of 
Material (BOM)
-Preliminary Process 
Flow Chart
- Preliminary Product
-Product Quality Plan
- Concept FMEA
- Supplier Selection / 
Certification Plan

- Packaging Standards
- Product/Process 
Quality System Review
- Process Flow Chart
-Floor Plan Layout
- Process CTQ  
(Critical-To-Quality) 
Matrix
- PFMEA
- Pre-Launch Control 
Plan
- Process/Work 
Instructions
- Measurement 
Systems Analysis Plan
- Preliminary Process 
Capability Study 
- Packaging 
Specifications
- Design Verification 
Test
- Change Control Plan

- Reduced Variation
- Customer Satisfaction
- Delivery (Commercial 
Release On Volume-
CROV &  Commercial 
Release On Time-
CROT)
- Service ( Field Call 
Rate- FCR)
- Data Collection/ 
monitoring (FOR)

DefineDefine
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Phase 1 - Plan and Define Program (Inputs)

Voice of the Customer

- Market Research

- Historical Warranty and Quality Information

- Team Experience

Business Plan/Marketing Strategy

Product/Process Benchmark Data

Product/Process Assumptions

Product Reliability Studies

Customer Inputs
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Gather customer 
needs

Gather customer 
needs

Translate to CTQs 
and prioritize

Translate to CTQs 
and prioritize

Flowdown CTQs 
in design

Flowdown CTQs 
in design

Develop transfer 
function

Develop transfer 
function

Predict CTQ 
performance 
Predict CTQ 
performance 

Flow up CTQs 
and trade off Xs
Flow up CTQs 

and trade off Xs

Build prototypes 
to verify

Build prototypes 
to verify

Build pilots to 
confirm

Build pilots to 
confirm

Flow-down        
Fl

ow
-u

p 
   

   

1. Use real manufacturing capability data if possible
2. If there are too many Xs to collect capability data all at once, start 

predictions with mean and tolerance / 6 for standard deviation
3. Collect real process capability information for the most sensitive Xs

1. Use real manufacturing capability data if possible
2. If there are too many Xs to collect capability data all at once, start 

predictions with mean and tolerance / 6 for standard deviation
3. Collect real process capability information for the most sensitive Xs

CTQ’s Flow-down / Flow-up
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Phase 1 - Plan and Define Program 

Design Targets

Reliability and Quality Targets

Preliminary Bill of Material (BOM)

Preliminary Process Flow Chart

Preliminary Product and Process CTQ (Critical-To-
Quality)

Product Quality Plan

Concept FMEA

Supplier Selection / Certification Plan

Outputs: Become inputs for Phase 2.
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Phase 2 - Product Design and Development

Design Failure Mode and   
Effects Analysis (DFMEA)
Design For X 
(DFM,DFA,DFL)
Design Verification Test 
(DVT) Plan & Quality 
Prediction
Design Review
Prototype Build Control Plan
Engineering Drawings & 
Specifications (Including Math 
Data)

Drawing and Specification 
Modification
New Equipment/Tooling 
Requirements
Product and Process CTQ 
(Critical-To-Quality)
Gages/ Testing Equipment 
Requirements

Outputs: Become inputs for Phase 3.
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Phase 3 - Process Design and Development

Packaging Standards
Product/Process 
Quality System Review
Process Flow Chart
Floor Plan Layout
Process CTQ  (Critical-
To-Quality) Matrix
PFMEA

Pre-Launch Control Plan
Process/Work 
Instructions
Measurement Systems 
Analysis Plan
Preliminary Process 
Capability Study 
Packaging Specifications
Design Verification Test
Change Control Plan

Outputs: Become inputs for Phase 4.
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Production Trial Run

Measurement Systems Evaluation

Process Capability Study

Production Part Qualification

Production Process Release - Supplier Product / Process Audit 
Checklist

Packaging Evaluation

Production Control Plan

Product Quality Planning Sign-off 

Joint Application Approval (PPAP)

DPPM Co-operation

Preparation Fast feedback Loop for Service & Set Reliability Testing

Phase 4 - Product and Process Validation
Outputs: Become inputs for Phase 5.
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Outputs: 

Reduced Variation

Customer Satisfaction

Delivery (Commercial Release On Volume- CROV 
&  Commercial Release On Time- CROT)

Service ( Field Call Rate- FCR)

Data Collection/ monitoring (FOR)

Post Mortem

Phase 5 - Feedback, Assessment and 
Corrective Action
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Roles and Responsibilities of CFT
ORGANIZE THE TEAM

The supplier’s first step in Product Quality Planning is to assign responsibility to a 
cross functional team. Effective product quality planning requires the involvement 
of more than just the quality department. The initial team should include 
representatives from engineering, manufacturing, material control, purchasing, 
quality, sales, field service, subcontractors, and customers, as appropriate.

… the AQP Leader and the AQP Champion ensure that the 
team is properly staffed and trained 

TEAM-TO-TEAM

The Product Quality Planning Team must establish lines of communication 
with other customer and supplier teams. This may include regular meetings 
with other teams. The extent of team-to-team contact is dependent upon 
the number of issues requiring resolution.
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Structure of CFT

Project Champion

Executives / Sponsor

AQP 
Champions
/Managers

Master 
Champion/Master 

Black Belt

AQP Leader (Joint Quality 
Manager + Suppliers)

AQP Team Members

Subject Matter 
Experts

Green Belts Line Managers 
& Staff
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Many ThanksMany Thanks
for Your Attention !!!for Your Attention !!!
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House of Quality

Product FMEA

Process FMEA

Microsoft Excel 
Worksheet

Microsoft Excel 
Worksheet

Tool Kits

Microsoft Excel 
Worksheet
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