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QFD history and definition

[_QFD was originally developed by Dr. Yoji Akao for the Kobe
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Akao (1990) defined QFD as “a method for developing a design
quality aimed at satisfying the customer and then translating the
customer's demand into design targets and major quality
assurance points to be used throughout the production phase
...[QFD] is a way to assure the design quality while the product
is still in the design stage.”
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What is QFD?
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QFD objectives

w;:’trfs? The main questions to be answered by a QFD are:

[ What are the qualities the customer desires?

Needs [ What functions must the product serve, and what functions
Sructre must we use to provide the product or service?

(F)e:ttizzs [_Based on our available resources, how can we best provide
Correlation what our customer wants?
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Benefits of QFD

w;t"trY? [_bhorter development cycles
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What do the customer(s) want/need?

w;t"trY? [_Design/functional requirements
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(Ref. Lisa Catana 2006)
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Basic structure of QFD
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Customer needs - Examples
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[_High reliability (e.g., SIL 3)
[_Hhort maintenance time
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Marvin Rausand

[_Easy and fast to function test
[_Possible to partial stroke test
[—_Possible to replace actuator in line
[_bhort closing time (e.g., < 5 seconds)
[_Moderate cost

, January 15, 2007
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Technical features - Examples

The following are possible technical features for a safety valve:

[_Material selection
[_Walve type

[_RActuator type
[Failsafe principle

[_beal geometry
[_Balancing stem

[ btem to valve connection
[_Position indication
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Technical options - Examples

The following are possible technical options for a safety valve.
Several options may be relevant for each technical feature.

[ Walve type: gate, ball, flapper, ...

[Failsafe principle: spring-loaded, hydraulic/pneumatic
accumulator, explosives, ...

[_beal geometry: Chevron, Chevron 4+ metal, metal +
elastomeric, . ..

[_hnd so on
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Correlation matrix

pistory [ Lonsider impact of technical features/requirements on each
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QFD: An stepwise process
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10.
11.
12.

oW

© N O

|dentify and define (potential) customers
Customer requirements (Voice of the customer”)
Regulatory requirements

Customer importance ranking (e.g., scale 1-5)
Customer rating of the competition(“competition
benchmarking’)

Technical features (“Voice of the engineer”)
Direction of improvement (for each feature)
Relationship matrix (e.g., scale 1-3-9)

Technical analysis of competitor products

Target values for technical features

Correlation matrix

Absolute importance (product of cell value and customer
importance ranking)
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Competition benchmarks
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(Ref. Lisa Catana 2006)
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Competitor benchmarking
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QFD phases

1.

4.

Product planning

(a) Identify and define the (potential) customers

(b) Identify the customers’ needs, expectations, and
requirements related to your product idea

(c) Transform customer needs into a product concept

Product design
Process planning
Process control
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QFD phases

History
What is?
Objectives |
. Engineering Parts Key process Engineering
Benefits features characteristics operations features
Needs
Structure i o 8 2 o
[ = @ '27)‘ o <
N g o 9 o= S o6
eeds g\ gg ] 52 1l o= 1V
Features 238 53 o 8 >g
o3 S @ o g
Options c 5 X
Correlation
Process Parts Process Production
Competition House of quality deployment planning planning
Tools

Affinity diagram

Marvin Rausand, January 15, 2007 RAMS, NTNU - 17 / 19


http://www.ntnu.no/~marvinr

History
What is?
Objectives
Benefits
Needs
Structure
Needs
Features
Options
Correlation
Process
Competition
Phases

Tools

Affinity diagram

QFD tools

[ Affinity diagram:

— creative tool used to organize a lot of qualitative data
[_Interrelationship digraph:

— establishes relationships between and among causes
[_dlree diagram:

— classification tree of the ideas in the affinity diagram
[_Matrix diagram:

— maps the voice of the customer against the company

capabilities required to meet the customer's needs.
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An Afhinity Diagram is a tool that gathers large amounts of
language data (ideas, opinions, issues) and organizes them into
groupings based on their natural relationships.

1.

State the issue to be examined in broad terms, such as an
open ended question or statement.

Generate and record ideas using Post-it notes. Begin sticking
them on a wall or large sheet of chart paper, in no particular
order, and where everyone can see them

Arrange the notes in related or similar groupings

Choose a word or phrase that captures the intent of each
group and place it at the top as a category name or title

Marvin Rausand, January 15, 2007 RAMS, NTNU - 19 / 19


http://www.ntnu.no/~marvinr

	QFD history and definition
	What is QFD?
	QFD objectives
	Benefits of QFD
	What do the customer(s) want/need?
	Basic structure of QFD
	Customer needs - Examples
	Technical features - Examples
	Technical options - Examples
	Correlation matrix
	Correlation matrix
	QFD: An stepwise process
	Competition benchmarks
	Competitor benchmarking
	QFD phases
	QFD phases
	QFD tools
	Affinity diagram


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


