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A Systematic Method for Generating EC

Candidates in QFD
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Abstract dr7E2 HASAHse FYFHLE T ZeEo
dthe FPAEE HAA =Hed, @’ﬂﬁ‘i’l HAEA
Although it is not easy to generate EC's € EEsls AL vl$ oigE Ao AA=
(Engineering Characteristics), there have been few @Al A QFD -LJr?'é = AAEAZT 4AEAMNE e 9
studies so far. In this paper, a systematic method for Ao o4 e A =#Hg 2xbsta o).
generating EC candidates is proposed. This method WZOH‘” A HAEAHNE TE&E7] g8 AL
use the concept of ‘attribute listing”. In the proposed AFE T AerEtnat g AEFE vig o= By els
method, customer attributes are divided into their E Y (Brainstorming)>3 22 ojo|ro] 4 7IHE
objects and issues. And attributes from their objects ol 23l HYZo] BYSlAEYS Ef| FEL
and issues are generated by help of guidelines A EAE E%?ﬂ e ol E @as}"‘r 74]7:{]143
proposed, respectively. Then, measurable metrics are 2 4 st _4{;‘ AAEAE o] T WtHCohen,
attained from those attributes. Finally, the metrics 1996). spA]gF dubx oz dy Usizl Byelag
result in EC candidates by consistency and 7 oZiHe AFZHo=Z o] F o] 2(Geschka, 1983),
redundancy check. This paper gives an illustrative AH FFEo|p dAdade] g uzte] glo] F&4
example for easy comprehension of the proposed o] =8 Burd wA-E 7ZTHKim, 1996).
method. 2 =RoAE HAEY "sd #FE d79Y
deto =, HdASAHe 2 5 de HdASHFEE
Keywords: Generating EC’s, Systematic approach, S LEslE= WS Aotstanal Foh HAE QFD
QFD, Attribute listing of ALEE HASHE AtdE WHHE B =£2H
HASEHZEE F AEA7Y E48 Folvh At
1. A& F owEE JEe AeHY BHQ4EY FAES
Z B3] ol £ A H(Attribute  listing)&] 7] '3
F=AZIFANQFD)E 2] Zihes AF s A4
M HAe d e whgste AR EA, 2 =8 #42 g5 2o ®A Agtsin
2 AFAHA AF ALE T FH FAE o5 Zb Bt BE e 1‘%‘}0] He SAEAYA d
st WS ofn g o2 g QFDY FAE AF 3 dolR tf, AAAFLR HASHFEHE =2
?Hm 717+e ZEole Tl AFY FHES LA st WS Attt Em At R o]
7w, 2t 92 4E AFES @4EE Jlolth £ 571 #8 AHd+E AASD AR Tez A
TEARoEE ols T AR BHES FUAIA oE WHEA AT EY T HES AATH
7199 FAHEE  EFele Zlo|tHKim  and
Moskowitz, 1997). 2. &4 & A ¥ (Attribute Listing)

QFDE ##37] A3 d9AeZ g3t 3

o] ‘House of Quality (HOQYZ, 12e] Eﬁ“_ﬂé EagAHL 1931dE YlEY A7 dlEhey
BFg e 0 g +Asr (Customer Attributes)’ 3 ) Crawford @-ro] o]sf 7 =gt o wHe A4
Fo 54e] SlFsle dAS4  (Engineering Al ofoltfo] Wy Mol FHEA, AN He
Characteristics)” Fe] d¥dS dofste] e & Wde s 2A Hre] AlZE ofoldolE
R i o S G s B ’S?ﬂE—;“% grel A7l A== & T W ol tHGeschka, 1983). ]
HOQoll M e HASHE AFE Z dug + Y2 A7 HAY A s A4 22 &
slojob stal, AL FAE e BE 2ES UE AE ALY &4, EE8AE 4, FAHE 4 T
slojob goh. EwRE olye} Zﬂ? Nzt FA S F FEEte] mA AZER] ZPE £A4E o}
ol ¢ v FHolojol I, JHFHLE ZHF Wi, T S45 JJJ‘ﬁ'ﬂE}(Pal"k 2000)
=& Hrvt 71"‘0]101[ gthHauser and Clausing, o]H 3 FAHAEAYL EYaEe] Hs] 5
1988). ol2jg Al EE BT wEEeE HASH2 8 a28 v e AE HAET ¢ U £
HOQE #Aeted slojA s 83 988 3 By laEe] vls AAZFL 713301 7}z 3,
th AAEA] AYE =EHo UA &2 AHG AAH HTolgt HA TAE F Yo dFe A
H, HOQE B8 nga-Aas Zﬂfﬁi dkeg et Hot A A4 H=22 ¢ d&E& i
HAAERE d& & o, 25 A7 g o SHEAHL 7€ HASEH =& ALEE
AZ do 2+ 87 W&ol W OEHdAETRY HHE Rgd g 9l dghe]
AAS #AF FE dFe TE o EE ARE, AE S Al Qo HAAEN el H
A AAEAHY EFAE PyFHeR A AZ AEH7] HallE £ o AME 23 7ol
(Chan et al., 1999), =] HAAENE A3t A teptle] Hasith X3 SHEARYE AARE
of 3¢ :?t‘;}ﬁiitl—(Dawson and Askin, 1999). o]zt SE 7T £HEY dEd HEY B8 F59
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(1) B A *’é% &

0 AAE B4 F A Axs
& dokdith o] AL AAFHoE TE7
A=l A 7hd 7 3l dEbFgl S50
7rol =2kl & AlAlgth TRIZS 397 EE =
HEOE H 19 2o EdAHR AlFH A7
4 % gE &4 #F Aol AT
(TRIZ Korea, 2004).
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Dimension Guideline for Attributes of Object
P Size, length, Weight, Thickness, Width, Radius,
PP Shape, Color, Surface, Quantity, Amount
. Velocity, Accelerate, Oscillation, Friction, Force,
Mechanical .
Time, Temperature
Density, Strength, Hardness, Fatigue resist, Heat
Material resist, Malleability, Viscosity, Elasticity &
Plasticity, Toughness, Ductility
Optical Transparency, Reflexibility, Shade, Noctilucence
. Tone, Soundproofing, Power of sound,
Acoustical ,
3/N ratio, Frequency
. Corrosion resist, Noninflammability, Explosion
Chemical resist,
. Insulating, Conducting, ,Inducting, Voltage,
Electrical Current, Electricity, Resistance

A71A gz AN #3EE Shigley and
Mitchell (1983), Shigley and Mischke(1986), Beer and
Johnston (1992), Optical Society of America(1995) &
2 Hustel sy oA Aojmyeg B
oz AAE FHFoM, AY7t oW £ye
AAEA] sopg & girk

(2) EAR] SHEH

AZ =& 757 8 AASH e T893t
A w2 BA R S4 = Fofsior sl
ol #sl A &4 Aol=wdd fFAEHA &
AR &4 stelEelS Attt ol 3
Garvin(1984), ISO/IEC  9126(1991), Kang and
Park(1999), Sohn and Park(2001)5-¢] 7]& 7=
wgoz sl EAlBe) AW ¢ 9E £40 A4
S ‘7154 (Functional), 21/ +4 (Reliable/
Durable), A1) A (Serviceable), A4 Ho]A (Usable),
A2 (Economicy AHoz FESm, 7z A9
A% FEE HSRARE 2 F3). o)A@ Sol=
dele ez 7 ALY S4& Bojg + g

o

E 2 BAY 4 24¢ 9% Ao=da

Dimension Guideline for Attributes of Issue

Functional |  Efficiency, Diversity, Faithfulness, Possibility to add on
Life cycle, Stability, Safety/Harmless,

Reliable/ Conformance to Specification, Cleanness

Durable Robustness to Circumstancgs(TemperaI%ure, Humidlity),
Robustness to Shock(Physical, Electrical, Chemical),
Protection to Harm{Dust, Noise)

Serviceadle|  Service Speed, Courtesy, Ease to contact to service

Usable Deluxe, Intimacy, Comfort, Convenience,
Portability, Recognition

Price, Compatibility, Repair Cost, Maintenance
Cost, Market timeliness

Economic
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£ Adsts AAS ARl A wHE7] Hel
T9 29 22 ZAE At
What is the
source of an
attribute?
Object Is the meaning of No
the attribute
clear? What is the meaning
of the attribute
relevani io the issue?
How is the How is the How is the
mtiribute measured? attribute measured?” meaning measured?
¥ v ¥
[ Metrics |
a9 2. A EEE AR SAE
A 7y E4de] Halel v AAA, AR
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o A, ol £HE A% FAT AU g
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g FAFHAA 2 SH F5, AHst B
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4. A A

Wasserman(1093)o]] A Al E A2 & Ao ostH,
Ado] e oY AFAFES ‘Easy to hold’, ‘Does
not smear’, ‘Point lasts’, ‘Does not roll’e] 47}%] o]
th 4717 DA FAEES AAY TAPLE

Hatod, Z4e £48 BEXMstu o 2%H AHE
=Estd ¥ 3, ¥ 49 poh

3 dug A, A5 249 AF 28

Object OAfuggju;:tSS Metrics
Size Initiall length of pencil body,
Section area of pencil body
Length Initial length of pencil body
Weight Initial weight of pencil body
. Radius Section radius of pencil body
I;;";; Shape Section shape of pencil body
Surface Roughness of pencil body surface
Color Coating color of pencil body
Strength Force of pencil body broken
Hardness Force of pencil body penetrated
Elasticity |Tensile, Twist elasticity of pencil body
Radius Section radius of lead
Surface Roughness of lead surface
) Friction Coefficient of friction of lead
If:;él Hardness Force of lead penetrated
Strength Force of lead broken
Elasticity Compression elasticity of lead
Ductility Energy until lead broken

H 4 dEe] EAE, EAF 4% AE =&

Issues | Affributes Metrics
Efficiency . Force to grasp‘pendl,
Time to grasp pencil on ground
toE?liyld Robustlto Pencil body's frictilonl coefficient with
Humidity humidity
Comfort Force to grasp pencil

Does Stability | Torque inertia of pencil with pencil's center
not Robust to
roll | physical shock

Torque inertia of pencil with a ground point

Dags not

. Cleannass Lead dust output per unit writing

Hard | Life cycle
to Robust to
stumpy | physical shock

Lead waste per unit writing

Lead waste per unit writing in certain
COMPTESS Pressure

Hta;d Robust to Force of lead broken
brezk physical shock Energy until lead broken
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Torque inertia of
pencil with ground
point

Torgue inertia of
pencil
Torgue inertia of

pencil with pencil's
center

Section shap e of pencil
hody

Lead dust owip ut per
unit writing

Roughness of pencil
hedy surface

Pencilbody's friction
coefficient with
Thumid ity

Lead waste per unit
writing in certain
COMPIEss P ressure

A

Lead waste per unit
writing
Initial weightof p encil
bhody

Time to grasp pencil
on ground

Energy until lead
hroken

Force of lead hroken [ ]4neliminated metric

i

A =B

Fnrce of lead hroken

Section radius of

C D
pencilbody

3 Cand D are similar.

Section area of pencil

E F
; E and F are the same,

Comp ression elasticity
of lead

Force of kead
penetrated
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[ An elicited EC candidate

3 B is more general metric than A.
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