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QFD

Project Management System

Eatonis one of the first U.S. corporations to develop its own QFD Project Management
System — a powerful management tool for successful decision making. Many Eaton

operations are using QFD to prioritize objectives, team efforts, and the use of

technology and statistical methods.

The Eaton QFD process draws together a multidisciplinary team — typically,

representatives from marketing, product engineering, quality, manufacturing, and
general management — and focuses their thinking on the REAL needs of the customer.

QFD

Product Planning
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2 5
1) | |3
4f~~71 °
= 10
11

The OF 2 Froguct Planmuing Matrix: The team (1) bransiorms
customer wants. (2) determenes Ihe relalive importance of these
wants. (3] evaluates market competitveness. (4) Qenulhes
requred standards, (5) generales design requirements 10 mee!

customer wants (5) evaluat

ess (7)

delermines gegree of d:fficulty of requirements. (8] Centihes
bottlenecks between requirements, (9) determnes how well the
fequirements relale 10 e cusiomer wants, (10) pnortizes by
value weighting the requirements, and (11) estabiishes targel
vaiues for the design requirements to sahsly the cusiomer befter
than the compenhtion.

Process
Planning

The heart of the process is a series of planning matrices (above) generated and applied
to all or part of a product development process. The matrices help the team relate
customer needs to design requirements, analyze competitive products, identify

optimum features, and set goals and priorities critical to project success.

The result: a product that's on-target at a competitive cost.



QFD

Reduces Product introduction Trme
and Engneering Changes

Reduces Cost

Customer

Benefits

improves Quaity &
Relabity

Improves Customer
Satisfaction

Competitive

Advantage

Reinforces Communications

Between Departments

Provides for Teamwork &

|| Company Improves Pamning &
Benefits Priorities Based on Customer

Provides Documentation Package
and Tracking of Progress

Improves Market Share &
Profitabity

Quality Function Deployment (QFD) was developed
in Japan, growing out of the need to smuftaneously
achieve a competitive advantage in qualty,

cost and timing.




Start-Up Costs Reduction
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Quality Function Deployment

Don't Lose Content in Translation

0 pmer

Salesman

HKE Nistabution
ResgapCher
Corporate
Communication

Pradict Circle Progugction
Plannar oyker

Restor—_Marntfacturing
Enginee gineer

Our companies are strong verticaly, we tend to tak
to our own department in our own technical jargon.



Separate Priorities and Plans

Division Manager

Mktg. Design Mfg. A
Engrg. Engrg. <ad Sales [ Services
4
&

Dr. Deming: Improvement Opportunity

857 System




Horizontal Flow

Voice of Customer

I—— Division Manager

Mkig. B Design il Mig -
_ Engrg. Engrg. Ass'y Sales Services

Reinforces Horizontal Information Flow
Voice of Customer Improves Teamwork



New Quality Technology
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CONCEPT

DEFINITIONS: QFD
QUALITY EVOLUTION SYSTEM (JAPAN)
QUALITY FUNCTION DEPLOYMENT (XEROX & FORD)

QFD PROJECT MANAGEMENT SYSTEM  (EATON)
ALL MEAN THE SAME

QFD - A MEANS OF TRANSLATING THE CUSTOMER REQUIREMENTS INTO THE
APPROPRIATE TECHNICAL REQUIREMENTS FOR EACH STAGE OF MARKETING,
PRODUCT PLANNING, PRODUCT DESIGN, MANUFACTURING ENGINEERING,
PRODUCTION, SALES AND SERVICE.

VOICE OF THE CUSTOMER - THE CUSTOMER'S NEEDS ARE EXPRESSED IN THEIR
ORIGINAL WORDS AND TRANSLATED INTO TECHNICAL LANGUAGE.

STRATEGY

QFD IS USED AS PART OF A COMPANY'S OVERALL SYSTEM. IT IS USED TO
PRIORITIZE OBJECTIVES, TEAM EFFORTS AND THE USE OF TECHNOLOGY AND
STATISTICAL METHODS.

QFD IS ALSO A MEANS OF SYSTEMATICALLY ASSIGNING RESPONSIBILITIES AND
FOCUSING ON PRODUCT AND PROCESS DEVELOPMENT.

IT IS USED BETWEEN UPSTREAM/DOWNSTREAM AND DIFFERENT LEVELS OF
MANAGEMENT TO POINT OUT BOTTLENECKS, TO STRATEGIZE AND IMPLEMENT
SOLUTIONS.




QFD

Correlation

Design/Function Requirem.

Customer
Wants

1
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WHAT does the customer want?

QFD starts with a Ist of customer objectives or a
want Ist (it is developed with surveys, branstorming
and affnity techniques)

What

- —-r 2> s

How are we going to satisfy the customer?

Next we need a Ist of technical requirements of how
10 satisfy the customers objectives or wants.
Unfortunately a simple st does not danify the
nterrelationshps and the trade-offs.

What How How

(First Level) (Second Leve!)
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Matrix: The Basis of QFD
How

Complex Relationships are depicted and
interpreted with little experience

Weak Relationship - 1

Strong Relationship - 3
Very Strong Relationship -5 or 9



What
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Competitive Benchmarking:
For Customer Evaluation and In-house Standards

| [

Relationships

—

Competitive
Assessments
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The Correlation Matrix

Establishes the correlation
between each HOW item P

P - Positive Cormrelation P
N - Negative Correlation _

The conflicts are extremely important, as they
represent points at which trade-offs must be resolved.



13

Importance and Ranking

Useful for What m

Prioritizing
Efforts

Importance/
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Next How much values are established for each how?
These are godls or objective values to be obtained

How

How Much
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Flow of Information is Common

Through Most QFD Charts
How
What
T
Relationships
\4

How Much
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QFD

Product Planning
Matrix

Correlation

N

Design Function 5
Requirements

I Market

h Relationship Compar. 3
Analysis
7 Difticulty )

Technical Evaluation
Required
Features

Customer
Wants

mMOZP—-D00ZT -

Value Weights 1 0
Target Values 1 1

The QFD Product Planning Matrix: The team (1) brainstorms
customer wants, (2) determines the relative importance of these
wants, (3) evaluates market competitiveness, (4) identifies
required standards, (5) generates design requirements to meet
customer wants, (6) evaluates technical competitiveness, (7)
determines degree of difficulty of requirements, (8) identifies
bottlenecks between requirements, (9) determines how well the
requirements relate to the customer wants, (10) prioritizes by
value weighting the requirements, and (11) establishes target
values for the design requirements to satisfy the customer better
than the competition.




What
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System Concept

What




QFD

Product Planning

(Wants vs Design Requirements)

———Hardware Planning
(Design Regm. vs Part Qual Char.)

L Process Planning
} (Char. vs Proc., Parameters)

Deblovi TTTTT] Production Planning

EPIOYRIY = » "}” [LL] (Processes vs
What is New, ‘ = Production)
Important & Difficult e
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Project Management Elements

Sub—Phase Activities

=N
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QFD GANTT CHART EXAMPLE

PROJECT INTRODUCTION (TIME)

PRODUCT PLANNING 0 4 8 10 12 14 16 18 20 22 24
Market Research [ | I
Design Requirements I I
Total Supplier Quality I ]
Concept Selection l J |

|
Design Review U

HARDWARE PLANNING
Quality Characteristics
Taguchi Methods
Value Analysis I
Design FMEA/FTA
Design Review

PROCESS PLANNING
Concept Selection _ [ |
Manufacturability J
Tolerance Design Cost Analysis . ]

Process Flowchart

Process Parameters - 1
Process FMEA/FTA |
Process Design Review

Taguchi Parameter Design I I
Control Plan I J
Measurement Systems I I

PRODUCTION PLANNING
Operation Methods/Standards | ‘
Communication and Training [ I
Process Control/Capability L
Review |

CONTINUOUS IMPROVEMENT [ I I




PRODUCT PLANNING

Market Research
Design Requirements
Total Supplier Quality
Concept Selection
Design Review

HARDWARE PLANNING

Quality Characteristics
Taguchi Methods
Value Analysis

Design FMEA/FTA
Design Review

PROCESS PLANNING

Concept Selection
Manufacturability

Tolerance Design Cost Analysis
Process Flowchart

Process Parameters

Process FMEA/FTA

Process Design Review
Taguchi Parameter Design
Control Plan

Measurement Systems

PRODUCTION PLANNING

Operation Methods/Standards
Communication and Training
Process Control/Capability
Design Review

CONTINUOUS IMPROVEMENT
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QFD TEAM
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DEVELOPING OUR OWN SYSTEM

QFD IS NOT A TURNKEY SYSTEM.
IT HAS TO BE CUSTOMIZED TO YOUR EXISTING SYSTEM.
IT EVOLVES OVER TIME.
QFD IS APPLIED DIFFERENTLY FOR EACH PROJECT.

TEAM MEMBERS FIND DIFFERENT WAYS TO USE IT.

QFD IS THE MOST ADVANCED QUALITY SYSTEM.
THE BEST JAPANESE COMPANIES ARE USING IT.
MOST ARE ONLY PARTIALLY IMPLEMENTED.

IN U. S. MOST ARE ONLY WORKING ON THE CHARTS 1
& 2.

IT CAN BE USED FOR PRODUCTS AND SERVICES.

INNOVATE




QFD Product Planning
Autobody Rust

BACKGROUND

TOYOTA IDENTIFIED A PROBLEM WITH ITS MINI-VAN SOLD IN EUROPE. THE
WARRANTY COST FOR RUST WAS FOUR TIMES THE PROFIT GENERATED BY
THE SALES OF THESE VEHICLES. SUBSEQUENTLY A QFD STUDY WAS
INITIATED.



QFD Product Planning

Autobody Rust .0. .o
o e = [ 37 (353 (305 | £9 [ 4 [ 52 | Anaiyoi
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HARDWARE PLANNING MATRIX

Autobody Rust

Waeter Orainage

e
NS HHIBIEIE IR R
REQ. | TGT.
wekd | 30
soint |ovet [ 3] 9 3199 3
Rust | Com.
60
ot |0 12191119 (333
Sketch [b %
vae | ABS J| 45 | 2 | 18 | 9 | 33 1 33 1 15
Welghts Rel 29 1 12 6 21 21 10
Rak ([ 1 7 | 5 | 6 | 25| 25| 4
Target |Jos | vol? E 5
Vakes | r%g é‘é Egﬁ éB g‘g < 3




PROCESS PLANNING MATRIX

RECEIVING IMSPECTION PUNCH PRESS
T
KEY PROCESSES | 2 . s [s€
& PARAMETERS | 8§ ol 218 |2¢ o | E s
S| o8lo8| (2 BEL BT |28] =
§|c3|s5| & |62[23 § gg| rowrs
CHARACTERISTICS 3183|32| & |23132% 8|8 |82
1 Chemucal Cen
9 3 Bena Test
ANTI-RUST STEEL 3
9 Soot Test
1 3 Temper Color
HOLE POSITION 2 1 E 3 | 3 | vauww e
HOLE SHAPE 2 1 3 9 3 3 Vrual Checr
» ABSOLUTE 6 27 | 27| 22 | 6 18| 24| 6 | 12
5 Beaionshp
w
'f. ¢ RELATIVE 4% | 18% | 18%] 15% | 4% |12 % 16% | 4% | 8% ; Swrong
=1 1 Sman
-“ Blank MNone
> RANK 7 1 1 4 7 S 3 7 6
3 :| %
RN
TARGET VALUES 55 TR 1 S| zE| 3|8
HIRIFHEIE AR EHIR

MATRIX SUMMARY

FROM THE COMPLETED MATRIX, KEY PROCESSES, CONTROL POINTS, AND
TARGET VALUES CAN BE ANALYZED TO DE;I'ERMINE:

- WHERE PROCESS TECHNOLOGY NEEDS TO BE DEVELOPED

- HOW TO ACHIEVE BETTER CONTROL OF THE PRODUCTION PROCESS

- WHICH ITEMS TO FURTHER DEPLOY INTO OPERATION STANDARDS

KEY PROCESS PARAMETERS AND CONTROL POINTS ARE SELECTED FRCM
THIS MATRIX TO BE USED AS INPUT FOR DEVELOPING A COMPREHENSIVE

CONTROL PLAN.

A GAGING REQUIREMENTS PLAN MAY ALSO BC DEVELOPED, USING
MEASUREMENT SYSTEM  ANALYSIS STATISTICAL TECHNIQUES FOR
EVALUATING GAGES SPECIFIED BY THE CONTROL PLAN.



QFD
PRODUCTION PLANNING

Process Flowchart Check Method of Control Problem
Material Items Reaction ¢
or (process |Frequency Plan PK
Process | Incoming | o .. . |parameters & M‘:::';'_';" Control - &o | Status
Name Material & control | Sample | o . | Records °:‘?l. el
: Size ility
points
Anti- :; Coating 5 samples| Bend Test | Check Impound _—
Rust Adhesion | per lot Sheet Lot,
Steel Contact
Supplier
for
Resolution 1.6
Coating 5 samples| Chemical | Probability
Thickness | per lot Spot Test | Paper
SQA/
Purchasing| -——-
Responsi-
Formability | 1/lot Color Check bility
Limitation | Sheet
Press _\"'10 ) Cutter 1/5,000 | Micrometer| Run Chart | Notify Tool| ===
Step pieces Room
Foreman
Thrust 1/10,000 | Dial Run Chart | Notify
Bearing pieces Indicator Foreman/ —
Deflection w/Magnetic Mainte-
Base nance
Weld (20)

o~

PRODUCTION PLANNING TABLE EXAMPLE

Additional optional column headings may be:
Process Equipment Type
Target/Specitication Value (for check items)
Operation Standard Number

v _

INPUTS TO OPERATING INSTRUCTIONS
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MARKET RESEARCH PHASES

MARKET RESEARCH INCLUDES AN ASSESSMENT OF WHO THE CUSTOMER IS.
GROUPING THESE CUSTOMERS BY SEGMENTS AND/OR PRODUCT FORMS A BASIS
FOR SELECTING A TARGET MARKET AND STUDYING WANTS.

MULTI-FUNCTIONAL
TEAM

IDENTIFY
PHASE 1 CUSTOMERS

Y

INTERNAL
v BAANSTORMING

o 7

CUSTOMER-ORIENTED
MARMET RESEARCH

P ‘./’/’7\

FOCUS CUSTOMER
INTERVIEW GROUP FEEDBACK

COMPETITOR-ORENTED
MARKET RESEARCH

- ‘.’-—/’7\

LAB COMPARISON INDEPENDENT
‘ PUBLICATIONS TESTS STUDIES STUDIES

INPUT FOR
PRODUCT PLANNING

MARKET SEGMENTATION

WANTS

A A

~«—— |IRELATIONSHIPS

SEGMENTS
CUSTOMERS
PRODUCTS

COMPETITIVE ANALYSIS
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QFD

Product Planning
Matrix

BLEND DOOR ACTUATOR

N
P
P
P
-
s3] |2
DESIGN a =l
REQUIREMENTS -~ E Z| 2| COMPARATIVE
o ] o3 2| ANALYSIS
-t ad
Q2> Wl |= < |=l2F
> = L Bl 1 Y
wlZ(&(elT|S o< |ml¥ W o
CUSTOMER a|2|=(E|E| 22 IZIEIS @ w
WANTS = - dl> < |E|als] E F +
S E|=2553|2|a|c|ofe] © =< w
Slalea|lag|la|ln| E|l< || o]k ’ .o @
e e e
COMFORTABLE | QuIET s [s]s AERE 1
CONVENIENT EASY TO SERVICE 1 2 1 1
INEXPENSIVE 3 |33 sl1]1 ‘N ENE
Low cosT LOW WARRANTY 5 |s|a|s]|s
SMALL SIZE 3 1 3 5 5
FIT UNIVERSAL MOUNTING 5 13 s|s|s
DROP INTEGRITY 1 |3 3 3 s5|s|s
RELIABLE LONG LIFE s [s]s 3]s
DEGREE OF DIFFICULTY Y v
5
TECHNICAL
EVALUATION 4| | f\ﬁi_\ /"FR—-CI
® COMPETITOR EE] N\ jE: Ne
O CONTROLS 1 '\

e8| emc ’
=S
2% | INTEGRAL CONNECTOR
e Lad
[ - 4 T
FAST RESPONSE
ABs [87]77 |35 |97 |68|52 |25 |25 |29 {19 [14]528
rv;'lbgsrs REL [16]15| 7[18[13]10| 5|5 |s| «| 2
RANK 2| 3| 6| 1| 4| 5|88 | 7[w0] «
™=
| 8 [ ] =
TARGET e > -
VALUES =|38 (5 “l IE] IS
2|8 |= h & g
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Product Planning Exercise

Brainstorm at least 4 wants for
your product.

Assign relative degree-of-
importance ranks using a scale
of 1-5.

Evaluate market competitiveness
of your product for these cus-
tomer wants. Compare one
competitor's product with yours.

Identify 2 required features or
standards applicable to your
product (e.g., FMVSS, NEMA,
etc.).

®

Correlation

Design/Function
Requirements @

i
M ®
: 5 «aff= Relationship rars
Cus ‘oF arket
Q“‘:‘;‘?f R Compar.
T Analysis
A
N
C ®
E
@ Difficulty
Technical Evaluation @
@chuired
Features

Value Weights @

Target Values @

Generate one design requirement that addresses each customer want. This
step translates the voice of the customer into technical terms.

Evaluate technical competitiveness for one or more requirements as time
permits. Typically, this includes results from testing competitive products.

Determine one or two of the most difficult requirements to achieve from among

those identified.

Identify several positive and negative correlations between design requirements

as time permits.

Determine the strength of the relationship (either positive or negative) between
wants and requirements. Use a 0, 3. 5 scale where:

5 = strong; 3 = medium;

Determine the value weights.

0 = none or small.

Importance x relationship rank = value weight.
Absolute value weight = Total of value weights in each column.

Establish a measurable target for the first and second highest ranked
requirements—considering all the above steps.




PRODUCT PLANNING MATRIX

S STRONG CORRELATION

3 MDIWM

CORRELATION

| SMALL CORRELATION
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CUSTOMER
COMPARAT IVE
DESIGN ANALYSIS
REQUIREMENTS
WANTS AND
REQUIREMENTS X
M W &
& f 8 % |
N T v o
& TERTIARY 2 5! 6 onh2hshalishelizl o+ o + o
DEGREE_OF DIFFICULTY
REQUIRED
ITEMS

TECHNICAL EVALUATION

VALUE ABSOLUTE
WEIGHTS | RELATIVE I
RANKING
TARGET

VALUES
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BLEND DOOR ACTUATOR CONCEPT SELECTION MATRIX

CONCEPTS

s ol |2l3].]] |-

I PP I ) i - R
AHEEEEEEI .
Zlll|=lo|lu|z|R2|2||=]|2

IR EEIHIEE

FEATURES

DURABLE 16 S|S|S|[-[-1]S S
LOW NOISE 15 + |+ |+ |+ |-+ -
FAST REPLACE. 7 S|S|S|+]|S |+ +
LOW SELL PRICE 18| |w i+ |+ |-+ |[-]|+]||w]| +
LOW R/100 1B||0|(S|S|S|[-[S|S||n| -
COMPACT MV|[=<|[+|-|S|+|S|[+]|]|=<]| +
MOVEABLE TABS 5|l |+ |S[S|+|S|+||m]| +
ADAPT. OUTPUT 5 + |+ |+ ]| +]|S |+ +
LOW WEIGHT 5 +|S|S|[+]|S |+ +
POSITIVE FAST. 4 -+ | =-|+|-]- S
TOUGH MATERIAL 2 S|+ |S|[+|S|S S
SUM 4+ 58| 44(20|71| 0|65 65
sSsuMm - 4| 10 22|29 53| 4 13
NET 54| 34| -2|42|-53| 61 52
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QFD

Hardware Deployment

Quality Characteristics

w
: 1
9
‘
Key Tacgot || <mmm Rolationship
a&'&."‘m. Values :
c
t
o
r

Sketches

Value Weights

Quality Targets

BLEND DOOR ACTUATOR

Quality

Worm Motor
=
S
£ w | 3
15 | S8 %8| 5|8 ¥
S | € | S| 2| 23| R |8
o (™ =v = Q rd n v
Durable 16 9 9 9 9 3 3
Noise 15 9 3 9 1 9 9 9
” ey
1
L
Iy
Sketch
Abs 279 189 279 159 183 135 - 183
Value X
Weight Rel 20% | 13% | 20% | 119% | 13% | 10%| - 13
Rank l 3 1 (4 3 7 3
»
x o | 30 |lewe] S0 S > | x=
Target % V| w0 |=o5 ]| 09 mC
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QFD

PROCESS PLANNING

Key Process Steps
and Parameters @
|
Quality 'g
Characteristics || Target o Control
Falle Values | g <= Relationship @ Points
Modes I
N
Cc
E
Difficulty ®
Value Weights
Process Target Values @
BLEND DOOR ACTUATOR EXAMPLE (PARTIAL)
KEY PROCESS = o
STEPS AND ! = oo
P PARAMETERS | S5 | @ - o
/) - - | W = ™) =
() | 2| X | &| ~ — | ConTROL
)}4, vlelrkr|lwl® o | POINTS
X3 S|E|E|2|z £
QUALITY |l Gl=|5| 8 =
CHARAC- ol ¥l | =|% o
TERISTICS |TARGETS | || 0| = b
NCEN- | .
'craolc%gv a’u‘fxx 3|3 | v|9 |3 | RUNOUT
CLEANLI- | NO
3| NESS FLASH 2 3 9 VISLAL
[ =] .
¥ | SURFACE | NO PART-
FINISH | ING LINE 2 \ 113 VISUAL
MOLDING | ACCEPTANCE
DEFECTS | SPEC. YY 3jeo 3|3 |3 s
o« RPM
=]
S| spee0 | max. rem |2 9 | CHECK
= 3 |MAGNETISM
DEGREE OF DIFFICULTY 1.5 1] 1 1 |1 1
" Sum
E ABSOLUTE 54 | 20 |36 | 32 | 18 24 184
=]
= | RELATIVE (%) 29.3[10.9(19.6 | 17.4| 9.8 13.0
E]
=| Rank 1| s|2|3]|s 4
a = o
Q|15 |2| e s
o x had = had
TARGET > |8 |5l o o5
e | > - | = -
VALUES . > | S ~ a
§ > |E|X]|° 2 =
| > | * < | > (=] 3
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QFD

PRODUCTION PLANNING

BLEND DOOR ACTUATOR COMPONENTS

Process Flowchart | Check Method of Control Probiam
Material Items Reaction c
or (process |Frequency M Plan PK
Process | Incoming | p . .cs |Parameters & :r“:::" Control | o & . Status
Name Material & control Sample Method Records e;pgmsc
: Size ility
points
Impound
Lot and
v Motor 10 Tach- Control Contact
Motor Speed Samples ometer Chart Supplier, 1.8
per Lot Purchasing
Iimpound
Lot and
Plastic Shot 5§ Samples| Weight Control Contact 0.9
Shot Size of 10 Scale Chart Supplier,
per Lot Purchasing
Stop, Find
Injection Melt 1 Every Ther- Run Special -
Molding —@ Temp. 15 Min. | mometer Chart Cause
Notify
Recharge 1 Every Stop- Check Mainte- -
Time 4 Hours watch Sheet nance
Notify
Clamping 1 Per Machine Run Mainte- ==
: Force Hour Gauge Chart nance
| _—L —— — sl

N ——— —

INPUTS TO OPERATING INSTRUCTIONS

PRODUCTION PLANNING TABLE EXAMPLE
Additional optional column headings may be:

* Process Equipment Type

* Target/Specification Value (for check items)

* Operation Standard Number




Reprint from the Product Quality Assurance Reporter - Issue 18, January 1988

QFD Ties Engineering, Manufacturing To Market Pull

Eaton is one of the first U.S. cor-
porations to deveicp company-
specific QFD techniques as a
coemprehensive tool that can be
used to enhancs any part of the
total project management system
- from the perception of a need
for a product, through conception,
design and test, production, distri-
bution, and support of the product
in use.

QFD techniques maximize the
commercial potential and success
of new procducts by leading, struc-
turing, and documenting the tech-
nical decision-making process.
They assure that the product de-
velopment team addresses the
needs of the customer, and that
teamwork is focused — from the
onset — toward those areas most
significant to project success.

*QFD is the most powerful
product development tool | have
come across in my 40 years in
industry, " said Warren OHutt, Vice
Presicent - Technical Manage-
ment. “Unlike anything before it,
QFD bridges market need to tech-
nical rescurce by bringing the cus-
tomer into our research and onto
our engineering teams. "

The QFD process begins by
assembling a multidisciplinary
team within an operaticn — cutting
across the traditional functions of
engineering, manufacturing, mar-
keting, sales, and administration,
The team then collectively identi-
fies custcmer wants in an area of
market interest, along with the de-
sign requirements to satisfy these
wants. The next step is to identify
the relationships between these
wants and requirements. along
with the correlations among the
raquirements, in the form of a
planning matrnx — like that pre-
sented above.

This matnx is typical of the
series of interrelated matrices that
can be generated depending on
the mission of the cevelopment
team. A team pursuing a procduct

QFD 8

Product Planning

Matrix Comeiation
2 D;ugm' Function 5
! T
el IR Comsar.
1 ’ 3
N
¢ 9
7 Ditficuity
Techmeal Evatuation 6
4| Feomres
Value Wesghts 10
Target Vaiues 1 1

The QFD Product Planming Matrix: The team(1) brainstorms customer wants,
(2) deterrmnes the relative importance of these wants, (J) evaluates market
competitiveness, (4) identifles required stancarcs, (S) generates design
requirements to meet customer wants, (6) evaates techrical competitiveness.
(7) deterrrunes degree of gitficulty of requirements. (8) identfies bottienecks
between requrements. (9) deterrmnes how well the requirements reiate to the
customer wams, (10) pnortizes by value weignting the reguirements. and

(11) estabishes target values for the design requirernents to satsfy the
customaer better than the competition.

concept would construct and use a Most divisions have proven
matrnx like that above. if their mis- procedures for product develop-
sion was to go further in the total ment — processes they are com-
manufacturing chain, they could fortable with and that work for

subsequentty develop matrices for them. Therefore, the QFD Project
part deployment, process planning, Management System is structured
production planning, and so on, all as an aid that can be selectively

the way downstream to customer applied to reinforce or improve a

support. part of an operation’s overall de-
The Eaton Quality Institute has velopment process.

synthesized the best QFD tech- Participants at the Quality In-

niques into a flexible, Eaton-spe- stitute QFD Workshop are encour-

cific QFD Project Management Sys-  aged to attend in multidisciplinary

tem. teams, and come with specific

projec: goals. They then can ap-

ply the training matenal to their
Coust. Nopaan own project throughout the work-
Quaiity Management shop — and thus leave with both
knowledge and immecdiate results.




CASE STUDY

NEW HIGHWAY TANDEM AXLE
PRODUCT PLANNING
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Axle & Brake Division
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CGASE STUDY SUMMARY

DIVISION & LOCATION PRINCIPLE AUTHOR(S). TITLE

Axle & Brake, Kalamazoo, Michigan Gary Broda - Manager, Supplier Quality Assurance
and Metallurgical Services
Frank Palmeri - Product Manager
Joe Holtzhauser = Chief Engineer, On-Hwy Axles

OBJECTIVE AND STRATEGY

Tailor QFD Techniques to our own time and resource constraints.

implement QFD Techniques as screen for understanding custiomer wants and
needs.

Obtain measurable results at the first stage of QFD.

Develop more cohesive teamwork throughout division.

po N

QFD AND STATISTICAL METHODS USED

= QFD Product Planning Matrix
« Concept Selection

COST/TIME EXPENDED

500 manhours

QUALITY/PRODUCT IMPROVEMENT AND COST REDUCTIONS

« Product is more tailored to OEM and user customer.
« Opportunity for genuine product differentiation identified.

CONCLUSIONS AND SIGNIFICANCE OF STUDY

Major change in design focus and concept.




F TN AxLE/BRAKE

HIGHWAY TANDEM

PRODUCT PLANNING MATRIX
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E.T-N

HIGHWAY TANDEM

GEARING: CONCEPT SELECTION

[ ALTERNATIVE CONCEPTS —

| IMPORTANCE
| WANT/REQUREMENT == """ 1 2 3 4 5 6 7 CONCEPTS
|

INITIAL COST 3 5 - - - - - S 1 HYPOID/ 8 CUT/SHOT P.
+ OWNERSHIP COST 5 3 2 i = S S D S | a1nYrO/8 CUT
' LIFE TIME LUBE 5 3 S S S S S A S 3 HYPOID/COMPLETE
! LIFE 5 3 - - - S . T S 48, BEVIL/BCUT/SHOT P,
L RiIT-up 1 4 . . ’ s s u S | os.sevascomrarascansanorye.,
i RATIO COVERAGE 5 5 S ] S S S M s 0 8. BEVIL/COMPLETR/CBN
' WEIGHT 3 3 s s s . s 8§ | 7s.seviL/comrLaressnore.
! RATINGS 4 4 ] s s s s s

INVESTMENT 5 5 * *e . . - .

TIMING 5 5 S S S S S S
|

* TOTAL (USER) 11 11 ] 10 6 5

+ TOTAL (OEM) 14 14 9 10 3 6
| - TOTAL (USER) 13| 13| 13| &6 8 0
! - TOTAL (OEM) 11| 11| 11| 8 8 0
l
| NET (USER) -2 | -2 | -7 -3

NET (OEM) 3 -2 2 -5




CASE STUDY

MULTIPLEXING QFD STUDY




MLTIPLEXING: CUSTOMER NEEDS

RELIABILITY® CoST

-MINIMM WIRES (PURE CONNECTIONS) -LOW INITIAL COST*

-NOISE IMMNE - DURABLE

-LOW REPLACEMENT COST*

DIAGNOSTIC® ~DIAGNOSTICS
FALLT ISOLATION
-SYSTEMS STATUS CHECK ERGONOMICS
~SELF DIAGNOSTICS -VISIBLE UNDER ALL LIGHTING CONDITION 3*
“WARNING -TACTILE FIELD THROUGH A GLOVE
PERFORMANCE -TACTILE FIELD*
LW CLRRENT -AUDIBLE FEEDBACK
—FAST RESPONSE TIME® ~QUIET RESPONSE®
ASSEMRLY -BUTTON SHAPE
- INSTALLATION ~VISUALLY ATTRACTIVE
—REPLACEMENT (EASE OF) -SELF EXPLANATORY*
FEATURES GRAPHICS
—GREATER NUMBER OF OPTIONS® PACKAGING
—EASY TO EXPAND® -SIZEMEIGHT
FLEXIBLE (INTERFACE) ~MODULAR
~MINIMUM PARTS/MANY JOBS* ~DURABLE. TO WITHSTAND HANDLING
FAULT TOLERANCE -SPILL PROOF*
LIMP HOE* N0 MOVING PARTS*
~MANUAL OVERRIIE®
VMI/REI

-DON'T AFFECT RADIC®
MANUFACTLRING COMMONALITY

*SELECTED FOR HOUSE OF QUALITY "VOICE OF CUSTOMER”



MLTIPLEXING GFD STUDY

.. FEATURES

CONCEPTS
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ACCESS METHOD

COMMON DESIGN

DEFAULT MODE
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RATINGS

23

CONCEPT SELECT ION




MLTIPLEXING OFD STUDY

DESIGN FEATURES
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MLTIPLEXING GFD PROGRAM

. SYSTEM GFD
—WHAT MLTIPLEXING SYSTEM IS MOST APPROPRIATE FOR
COWENIENE SWITGES?

2. COMPONENT GFD
EFINE CUSTOMER NEEDS FOR CONVENIENCE SWITCHES.

3. COMPONENT GFD
—HICH SHITCH CONSTRUCTION IS MOST APPROPRIATE FOR CUSTOMER
NEEDS AND FOR INTERFACING WITH THE MULTIPLEXING SYSTEM
IEFINED ABOVE?
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PRODUCT PLANNING MATRIX
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