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* Understand how to link customer needs product
requirements

* Determine relative impact of product requirements on
the customer

* Leverage our knowledge of valid requirements to help
ensure robust design



2 Tools and Methods - Overview

* Quality Function Deployment (QFD) Tool
— Also known as “House of Quality”
— Ensures Understanding of Customer Needs & Product Functional Priorities

— Facilitates a Competitive Design Strategy and Design for Customer Value

* Design Failure Modes and Effects Analysis (DFMEA)

— How can the design fail to meet requirements?



’ Quality Function Deployment

“OFD is a method for structured product planning and development that enables
a development team to clearly specify the customer s wants and needs, and then
to evaluate each proposed product (or service) capability systematically in terms
of its impact on meeting those needs.” — Lou Cohen
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’ Quality Function Deployment

“OFD is a method for structured product planning and development that enables
a development team to clearly specify the customer s wants and needs, and then
to evaluate each proposed product (or service) capability systematically in terms

of its impact on meeting those needs.” — Lou Cohen

Key Points: SRR

- Structured, yet customizable methodology BT T

- Produces data-driven understanding of the ERERUCEE S
product to be developed "ﬁ .

- Brings together all functions in the organization - g

- Sets priorities and measurable goals Retqu;cem;nts g

O INeeds

- Provides critical information to guide the S

product development
_ Targets and
- Focuses is on what the customer truly wants/needs Measurement

QFD Focuses the Product Development Team on Customer Value




QFD Example: High Speed Printer

Market/Customer
Assessment

Functional Product Requirements
Maximize, minimize, or target MIN MIN MIN MAX MIN MAX MAX MIN MAX Competitive Products
v - . Paper w |- | = =4
o o | s o e
8 WRSRGERD, | INBRNceRd Jam rate | Print rate | Damage | Maintenance | Print Clarity| Floor Maier | o~ | T @ % @
g rate / Rate / e . : x 318 o
= A8 s /million | /minute | rate/ Interval Rating Space Test =] d = == e
£ | milion | million = m |2 |@ | =)
o million Xl |E | =
Q =] o
E m
Customer / Market Needs | —
Always provides a print 6 3 3 3 8 < 2 6 6
No blank sheets 2 3 9 3 1 2 2 - B 6
No paper jams 8 9 3 9 3 1 4 [ 10| 4 2 6
Fast printing 4 9 3 9 9 2 2 6 8 2
Easy to clear jams 6 3 3 3 4 8 2 8 6
No paper damage 10 9 3 1 1 9 A 8 B Bl 10
Low ownership costs 10 3 1 9 8 8 - 6 10
Print appearance / clarity 5 1 9 6 B 2 4 6
Compact size 4 1 3 9 6 4 6 4 6
Scratch Resistant 6 1 9 4 4 6 8 6
Relative Importance 240 120 160 106 108 113 45 36 54 314 | 384 | 250 | 340 | 430
. Rate / Rate / Rate / Rate / Rate / Rate / Scale 1 to Scale 1to
Measurement Units = - . i - o Sq/Ft
million million million min million 10 million 10 100
Target value 90 30 100 70 100 1.5 15 75
USL| 100 50 120 110 18
LSL 60 1 7.9 60
Competitive

Assessment




QFD Example: High Speed Printer

Market/Customer
Assessment

(2) Critical to
Quality
Requirements

Functional Product Requirements
Maximize, minimize, or target MAX MIN MAX MAX MIN MAX Competitive Products
2 | g
= . . Paper w |lo |- | 8
14 o <~ o =
8 sl Raoipon rint rate | Damage | Maintenance | Print Clarity| Floor Maier | o~ | T @ % @
g rate / Rate / ol . . x = |'s @
= e i /' milion |/ minute | rate/ Interval Rating Space Test o | 2 [3 |Z | 5
< million million o @ |o | da|=L ©
o million Xl |E | =
Q =] o
E m
Customer / Market Needs | —
Always provides a print 6 8 < ! 6 6
No blank sheets 2 1 2 2 - - 6
No paper jams 8 3 1 4 [ 10| 4 2 6
Fast printing 4 9 2 2 6 8 2
Easy to clear jams 6 4 8 2 8 6
No paper damage 10 1 9 4 8 4 4 10
Low ownership costs 10 3 1 9 8 8 - 6 10
Print appearance / clarity 5 1 9 6 B 2 4 6
Compact size 4 1 3 9 6 4 6 4 6
Scratch Resistant 6 1 9 4 4 6 8 6
Relative Importance 106 108 113 45 36 54 314 384|250 340 430
. Rate / Rate / Rate / Rate / Rate / Rate / Scale 1 to Scale 1to
Measurement Units = - . i - o Sq/Ft
million million million min million 10 million 10 100
Target value 90 30 100 70 100 1.5 15 75
USL| 100 50 120 110 18
LSL 60 1 7.9 60
Competitive

Assessment




’ Reviewing the QFD relationship matrix

Have some relationships
been overlooked?

© |A (Ql/] Need with
o @@ \ \NIO Requirement I I I I I
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Unnecessary
Requirement

@

e Each customer need should have at least one
strong relationship

@ |A @) * Offering functional product requirements without at
O
@

@ least one strong relationship should have a low rank
@ |A * Check whether any need or functional product

O requirement seems to have “too many” or
O @ “too few” relationships

* Review the rankings... “Does it make sense?”



A Word About Validation

* Validation is the completeness and correctness of
product requirements

* Build the right product (validation), build the product right
(verification)

* What is a requirement?

— A statement of what the design shall provide (output) @ input
conditions

— Example: Misfeed rate shall be less than 100 per million copies

— Our QFD matrix helped ensure this requirement is tied to customer needs
(ie. the requirement is correct, although perhaps not entirely complete)

— What would make this a valid requirement...?



’ QFD Example: Copy Machine

* Critical to Quality Requirements Relative Importance:

Misfeed Rate [E—
Jam Rate [—

Multifeed Rate NGNS

Maint. Interval [

Damage Rate [
Print Rate [

0 50 100 150 200 250 300

10 - Misfeed Paper Jam (more difficult to clear, damaged paper)
DFMEA 6 - Paper Jam .(“.clearable”, no damaggd paper)

. 6 - Issue Requiring More Frequent Maintenance
Se_ver_'ty < 4 - Blank Pages (need to be removed from stack of copies)
Criteria 4 - Paper Damaged (print rerun may)
3 - Slow Copy Rate

N

QFD Knowledge Helps Establish Severity Criteria and Weighting




DFMEA

S (0] D R
Prt_)duct Potential Failure Mode Potential Failure Effects E Potential Causes (] Current Controls E P | Actions Recommended
Requirement
Vv C T N
What is the product |In what ways could the What would be the impact of How What are the potential causes | How |What existing control(s) either (1) |How well What are the actions for
requirement under |product requirement fail to |the Failure Mode on the Severe is |of the failure mode? likely is |detects the cause (allowing for canyou reducing the occurrance of
investigation? be fully met? customer (internal or the effect the |corrective action), or (2) detects detect the Cause, or improving
external)? on the cause [the failure mode before the effect |cause or detection? Emphasize
customer? or FM |occurs? FM? actions only on high
occur? RPN's.
Misfeed rate Excessive misfeed rate Paper jam requiring removal Excessive retard friction
of damaged paper, 10 7 4 280
Misfeed rate Excessive misfeed rate Paper jam requiring removal Excessive retard brake torque
of damaged paper, 10 5 4 200
Misfeed rate Excessive misfeed rate Paper jam requiring removal Indadequate retard brake Torque sensor accuracy and Redundant torque
of damaged paper, torque reliability sensors, fault detection,
10 10 4 400 maintanance, reliability
requirement and test
Misfeed rate Excessive misfeed rate Paper jam requiring removal Premature trigger timing
of damaged paper, 10 7 4 280
Jam rate Excessuve jam rate Paper Jam “Clearable”, no Indadequate retard brake
damaged paper 6 torque 10 4 240
Jam rate Excessuve jam rate Paper Jam “Clearable”, no Premature trigger timing
damaged paper 6 1 7 42
Jam rate Excessuve jam rate Paper Jam “Clearable”, no Indadequate retard brake
damaged paper 6 torque 7 7 204




Summary / Key Deliverables

* Assess the market for your product, emphasize customer
needs & competitive advantage before product
requirements (Market Assessment Document)

* QFD and Product Requirements Document (PRD)

* DFMEA (and design enhancements or actions to ensure
robust design)



