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## 5270759821 : MAJOR INDUSTRAIL ENGINEERING
KEYWORD: DMEDIV / INNOVATION PROCESS / INNOVATION TOOLS

THARIT SATHIRAPINITKUL: DEVELOPMENT OF GUIDELINE FOR INNOVATION
PROCESS MANAGEMENT IN AGRO-FEED INDUSTRY. ADVISOR: ASST. PROF.
NAPASSAVONG ROJANAROWAN, Ph.D., CO - ADVISOR: ASSOC. PROF.
DAMRONG THAWESAENGSKULTHAI, 171 pp.

The objective of this research is to develop the guideline that consists of steps
and tools for innovation process management in Ago-feed industry. The developed
guideline is divided into 6 phases as follows: 1. Define phase 2. Measure phase 3.
Explore phase 4. Develop phase 5. Implement phase 6. Value phase. The guideline can
be divided into sub-steps within each phase. Tools in each phase are gathered from
books and journals related to each sub-step. The applications of tools are demonstrated
in project named development of strainer cleaning process. The result of the application
indicates that the strainer cleaning time is reduced from 45 minutes to 17 minutes. It
shows that this project is valuable to the economy because it has two year payback
period. It also shows that this project is valuable to the society because it can reduce
the risk level form 8 (medium level) to 2 (low level). After developing the guideline, the
innovation process procedure is provided for the case study agro-feed plant in order to
evaluate the satisfaction level of boards and supervisors in the procedure. The
evaluation consists of 2 parts. Firstly, the satisfaction level of boards and supervisors to
the guideline is 4.10 from 5. Secondly, the satisfaction level of boards and supervisors to

the innovation process procedure is 4.20 from 5.

Department: Industrial_ Engineering._____Student’'s Signature

Field of Study: Industiral Engineering

Academic Year: 2011 Co-advisor's Signature
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132 INNIRIUTANITNATNITDULNABNANNANHUL T 2 ANWIEAD LLULATNANSILY

NNFATNUIANTIN LAZANTOENNT MUITRNTTN

1. WNANNANHDIENIIEFNUIANTIH

1.1, WiRNITNEIUAN (Incremental — innovation) u18le gUluULIRNNg

v
1 b4

1 o dl (=3 % 1 o J G| o a % A a dld yaKR o
wasduiulfatnadaiaudniunisluleduavzetsnisieguaqlinau lnaende
2 a ! dl dl b4 o 3 o | o
AINNINMATIAFNS MNeRTeeiueeALlsznauudn (Core components) Liluanuuznig
dl o/ a a o 6 1] 1 1
Wanuulasrasuinnssuanngtuuuipnsesnansusiuaznszuouns llgsiunuludasing
uanaud vsaulasuulasliinasnsdaulnaiinisimumnsnainguuudnaeuansi ot
o 1 1 Qa’ a . . . A a va 1 1
1.2, winnssulules19@ulE (Radical innovation) vsalzanlianatingdn
. o , , , < S a ida
winnsruwuulifaiiag (Discontinuous Innovation) $NNENY YUIUNITLAUD RS NN LU
1 Y a ) o ndl 1A Adl a .
ALNUNATIGAIAN TaaniglasuldasAiian (value) ANEBLAN (belief) AaBAAWTTLIL
ADUAN (value system) 28943AN peina@wiEs udnwuznianlasunlasasudnngsuann

sluuuANTeINAnAMIiuaznszuaunig lldsuunlng daliaanuuansd1eaInisnisims

v 1
asvAuITI LAz Al agldaunIsAuNL
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2. WLNANNANEUENNT MRinnssN
21, WSRNIINNARADSS (Product innovation) Af m@ﬂ?uﬂ@mﬁmﬁm%ﬁmam
T lwdan e fawitedudduilunain uinnssuienaavifuaesludselan e
UszinAnTa L LAsRaaIANg

2.2, WiRNTINNTTUINANT (Process innovation) Hun17iasuuanig vise

aal a a v = Y a dl 1 a
QﬁﬂW?N@mﬁinWﬂ?ﬂﬂW?IVU?ﬂqiiugﬂLﬂﬂJWumﬂmqﬂﬂﬂﬂiﬂ@WﬂLWN

2.2. ¥mM3F1U BS 7000 (British Standard 7000)

BS 7000 series - Design management systems ”Léiqn@”mﬁﬁuimmmﬁummgm
WANTA19989NE e (British Standards  Institute) TnerlAsausanAtuuzinluniseanuuy
szuunsdnnag e it i1 sy lenildigeqn Insutseanidugdow) lHun

1. BS 7000-1: 2008 LIuUUININUAZATLULHEN IUN9AANTIWIANTIN (Managing
. . (=1 v = = 1 v 1 [ %3 [ %
innovation) Tnenflunnstszenslinguguazinaiingie Win1gialun19an1sudnns sy

d” 4 Y o '8 6 [~3 dl
wuaneiannsn g laduesAnngduuy (Tnganizesdnsauinldniazauianansi
% a dl [ v o v o a 6 Y6 ¥ 09/, o a
fiaaniaidivie) inedluninsguliniugisusresesAnsliliaeunuduneunisaniina

1 1 v
WALANTAAINAINITANIAIUUTANIINUBIRIAN NI MBNUNARA DT N19UTN1T LAY
v v 1
N72UNNIN9 U TReiianum 16 TumRat A9InINd 2.2

2. BS7000-2: 2008 LU uUINI4IUNITAANITNITRANLUL LA R UR

(Manufactured  product) lunndunay IneBuAILANITUIUNIIARAUKARAA N (Product

concept) AUINNITULES

3. BS7000-3: 1994 1fuuuan19lunisamnisniseenwlunisusnig (Service

design) lunNITALEIANT UATYNTHATBINILINT

4. BS 7000-4: 1996 1il1619M19lU4N199ANITN1900NLLLNTEUIWNITNIW I
gAA1MNIINNRA319 (Construction  industry)  azilsznausiaeni1saAnIsnineINTuAL

nNeguIUNIT
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5. BS 7000-6: 2005 LﬂuLLuQW’}\ﬂuﬂW?’ﬁ/ﬁﬂ’]?ﬂ%‘@‘ﬂﬂLL‘LI‘LI‘?Iﬁﬁ“ﬂ‘].lﬁ@ﬂﬂ’)’m[;l/‘ﬂ\‘iﬂ'}ﬁ‘

o o 1

293uy el (Inclusive design) HANAIATFBYNIULLLIINARA DI TLAZN91TNNS

o Q

1
=

6. BS 7000-10: 2008 L{11n1979U9NAANYNGN 150 AN M N0 aNLUULAY

v 7
v a o

o o Aa A VL T A
AANTT FINYATLNLANNNAMENNIELANFNTUEE L TN nseiy



Phase 1 Stage 1
Review current
innovation practices to
determine the potential
for improvement

Explore potential /
Set context

Phase 2 Stage 5

Determine the

Establish foundation innovation highway

Phase 3 Stage 10

Draw up master

Implement changes innovation programme

Phase 4 Stage 13

Build distinctive
competencies and
competitive advantage
through innovation

Build on expertise

and enhanced reputation

Stage 2
Create future vision

Stage 6

Planintroduction of
organization's new
approach to innovation

Stage 11

Implement programme
and support new
approach to innovation

Stage 14

Document, share,
publicize and celebrate
achievements through

innovation

Stage 3

Draw up mission
statement relating to
innovation

Stage 7

Communicate essence
of innovation mission,
objectives and strategies

Stage 12

Evaluate progress and
contribution of master
innovation programme

Stage 15

Enhance organization's
reputation through
innovation

Stage 4

Distill innovation
objectives and strategies
from organization's
objectives and strategies

Stage 9

Reinforce infrastructure
and expertise to manage
innovation

Stage 8

Promote innovation
nurturing culture

Stage 16

Review and refine
overall approach to
innovation

AT 2.2 TURBUNIZLAUNNTS AN TUTANTT LT E A LIRIANIANNLLINNG BS 7000 (u: British Standard Institute — BS 7000-1, 2008)

6l
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2.3. msﬂ%’uﬂgmmmwuuﬂmcﬁu (Kaizen)

[~1 . dl 1 [~ [ dl 1 a o v & aca
laiy  (Kaizen) 1N iuAnunsuanaiardantinn 1iuisnas

v

o o a = o d‘dd [ % o
Wmmﬂiuﬂ@qquumm@mm@m:mum@mmum AU lu@ﬂwm:mmm@ﬂiuﬂ@q

v
o o

' dl |dn:lla 3 [ % A = =2 d‘ ad a
LLUUW@LM@QiNNW@H@@ RSN UVANAR  NITWATTEUNITANITENNT  LWUIAR RS

NIRINNTULALD INBRTINN28INITUATYMILAREeIN19aENANTUNTNTENTT LUIAALAY

o

wmsnsTaueAIna il wideslinegiunseuniinAnmne litinfineguaanig

aal a A o ! Al = o aa < A
N@\‘I"Jﬁﬂ’]ﬁ‘ﬂﬁﬂ?@ﬂ’]ﬁ‘ﬂﬁz'ﬂ’]lluuﬂuLﬂ']rl ﬂﬂ[ﬁlﬂﬂ&lﬂﬁi‘W FNUINITAITNITHINHIUAUNILNDNIT

v aal { agzl ' Ny o v 1 YOV Y a o P aa :: o dl
LLﬂ‘]jQ_,Iﬂ'W LLMQﬁﬂWﬁ‘LMZ\]WHUM’]\?NWﬂQ’mW]’]Bﬂﬂ]ﬁ]@\TNWﬂHZﬂQ’]NgluQﬁﬂqiuuﬂ W TCALNIN

a

' '
a 4

= o ° o = o o o " & ! = = ~
Q\?’QEZENN@@'TL?@LLQ FIRTNUNNNLUIBNTTH (Innovation) Lﬂu@\‘iﬂLﬁ‘qﬂ@'mﬂ\(lﬂf]ﬂﬂ@ﬂuuﬂﬂqm
= o = A A = w A g9 ax ° A a o Iy
NW@QW?NﬂW?Lﬂ@HuLLﬂ@QV]?QﬂL?Tﬂﬂ’]\iﬂ"lQﬂ?fjﬂ@L‘W‘ﬂiﬁﬂ??NQﬁﬂW?W’]\?un?@N@mﬂmsﬁlﬂ
= o o = ' o =~ o = A A = | ,
HAMUNUANE NﬂmﬂqimﬂlﬂLWﬁIuI@ﬂluﬂqﬁsﬂuLﬂ@'ﬂu ﬂq?Lﬂ@ﬂuLLﬂ@QW?QQL?QLLm@I'WﬂJJ

21U

A1 “Kaizen” \ludnin e dirlu uilada “nastfuiles (improvement)” @auinugn

ANMNIEANNNEIALRIazRan A 2 A1 A “Kai” uiadn “n1silasuudas (change)” uae

v
@ o

“Zen” uiladn “B (good)” Asinsilauulasluneinanaanisliulgaiues

. [~ a [ 1 dl al a dl 1 dl a A
Kaizen L‘]Juu,mmmLmzmumuuuﬂumqwgmm@mmmtyﬂqu T41AEIFITNTNFVITE

v a

foanisinduiuinliaudgduiaaidniuiageuluntsnazinlinnadeaniulline

dl J dl o 84 o QI 1 Ddd’j 1 | dll aHa o o
P1tsumazaunsann lafaen1slfulgedasine Winauw lddnaniubesluainlszandy

wran199191 Willuaaudanninlil Kaizen antiulilFedenludszmadgilu wazlng

WANNITUAY Kaizen laldidennnsilfutlgamingu wivnnaaaiusanlifanisliuileadiig

b4
' a

. i N . .
mmﬂﬂmmu@mmﬂ (Continuous improvement)

FNUANNNITEY Kaizen W&2 anwmptiveidniiaafiainnsonaliiiinainudsuis

21951809914 Al Kaizen Aunflumieuanimauliisiaseninalyuieteliagiane
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< o v o ~ o o a Pypp L@ A o
uﬂﬂqqﬂHUﬂqmﬂ\?VqW’]\?LLﬂLLsﬂ‘]jQ_JV'] Vﬁ‘ﬂﬂ?u‘ﬂ?\ﬁwWuqmqmq\jjlﬂﬂsﬂu@%Lﬂuu@ Imﬂﬂ@ﬂﬂq?
d” o £ a a v a dld =3 % ¥
u@zwﬂ‘wL?WN@m&uﬂ’]lmz‘]_l‘a‘ﬂ’]ﬁ‘ﬂ/l34QMﬂ’]W’a’mW’mMQU&uﬂﬁﬁQWNWQWﬂiﬂmﬂﬂ@jﬂﬁ’ﬂ,m

uanantugailunislfmnumAnananisadaniuliulsaninianienlunimianulia

k2
KR

d’l dl =X aHa dl Y 1A e QI/
TUTNANEONATUNTNTIAN mmm@ﬂgummnﬂ ALULLAN

v 1
o o

Kaizen lunieiljiimssagunaondendngndfimeuazna uilfymvisedednudic

1 v
o o

Qa/; a v =KX v o’// [ ' o :/J ¥ ISPV '
PN UUUANITNDU qum\‘lgfawﬁuuum?@:ﬂ:‘uﬂgx‘mmﬂi ANLRUNITLUTNNINAVUTINL BN

a

I
a o

AdnAny

b

' o

wiinaunawluesdnisnuiuliudisanuesmuesauasianauaziios liaaiy

¥

nnalififanisliulgedsnismnanuliidlse@ninmanndu ussmunasdnisligaauiv

@l (Ttyal® ueynyn, 2553)

3

Kaizen tiuaseuagumeiianatsas1adnldlsisuimnaaiu Inaiundd sulaidu
(Kaizen Umbrella) @atlsznauliléiag ANl (Kanban) nstingeadnuvananynnauidouson
(Total productive maintenance) Tnd3nx1 (Six sigma) NITNARWLLIAINER (Just-in-

time) WAZNNIWWNEANAR (Productivity improvement) Uiy fanini 2.3

K A | Z E M
Kanban Appreach Improvement Lero Defects Effectiveness  NetworKing

Customer Orientation Just-In-Time Suggestion System
Six Sigma Small Group Activities Discipline
Total Productive Maintenance Automation Poka-Yoke

i 2.3 sulau (Kaizen Umbrella)

(M1 Imai, 1986)
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¥ o =& =K ° . [ s
daA27ANa D9 1IN19UN Kaizen N1 M MiagAng

1. Kaizen Dafludmuassnassnsasinemnil azfiasldnanlunsasuulag

' !
a 4 o

. | 1 aa ° o Yy KR o a
2. Kaizen flug@snismnauiieluainiszarduaguda asaiunsntin@enine
UfiRnAntiunisliasedauazinannisnnau
3. Kaizen agfiasinliinisnianudrslunazanfiugi usiniudo 8ananau

elgein azlanadnilu Kaizen

'

Voice of Customer
Wnnis Toeeds

Marketing Specifications
FunctionTiming'Costs

External Environment
SocietyGovernmenyEconomy

Y

Develop 7 Process/Design Concepls
Bvaliie e ——
Select 3

'

Prototype/Simulate
Hands-on Development
SimplicityFlexibility

!

Evaluate/Select

Fast-paced

unacceplable

Present Final Concept

:

Implement

|

Customer Evaluation

mw17"| 2.4 N72UUN17URY Kaizen (17'194'1: Chen, 2001)
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2.4. @ndBnan (Six sigma)

oA

a A dl o 4 & dl o v A dl A
fndinun AesruLnaznnliesAnsainsanazinpNzuarssens [ iATaelenis
aa 14 1 = a2 a py o Y a [ o & A A
anmsine] Metamunzanuarilss@nsnngeqn an liuans i@ nsalamn naum
Y v dl 1
ANANRBINIT (UNAA WadLAULAT, 2547)
lunisnazussginniszasdinanazinliiiianaudndaniudlwsneniinuals
aa a2 o & = [ a 1 1 dl
ANITNNINNENETNNT azfesiinistiulaenssuaunisnanegnaseiiiadlunn an1eng
Uf1R Beasfiasendanagnslunisdszensd ldaaniesine lidaana a9ludsniemiednd
Anunt azdseyneldnagnig 5 duneunddnylunisdfulgenszuaunis (Five-phase
Improvement Model) Aa n1stanailnyun (Define phase) nsdnaninaasiloyyi (Measure

phase) NITALATITITMIALUG BTy (Analyze phase) N1sufudlgauiila (Improve

phase) WazNI3ALANINBINHANTNAIEUAINI91I511l39 (Control phase) AINIW 2.5

—-Q
i 2.5 Fupenlunisdfudgamniinmniesdndanan

4 v v 7
o o

4 5 dumaudmiunistiudgeanssuaunisn@nil Aivugun1aIndunew Plan, Do,
Check uaz Act (P-D-C-A) usiiidiaunnsineiupedunausiie] lu D-M-A1-C wanililéiily

= o o 1 ¥

sULULNFeA A e i URT AL LTIATY NANADLHANGNANITNBNAINIITMAAY, 1L

sausandeya wa% eraniliianisnAunuiudyuiwaznszuaunissine miuamnes

' £2
a v = o

Ty lllfmaandnazinansznusanszuaunITuan asnAunuiazinlfisaiuisoiag
a ¥ v % L7 % v o Y @ A
Aansanuiladhungaedasaulndls udidnimeaesazlfuadnsaanuiudafiniu viee

UAIAINANINIINAOLUAANTLAIAAIN N1NGNENAABIATNATAINITILATIZANALAY

sl
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Tnewidlinguiinnimaassarunsanaziiuiinaaufinauiinaeslasesnu Inadeds

Auaa D-M-A--C 1 walunsazdunauaziilufanssunaiursantainelusqiasléine

l 4 v v
o

NeasBEALaZATeTaNNIa DT nrunUszens i uusiazfianssuiia 5 duneu HAslAe

1. nstdenutloyun (Define, D) AU T8N UAUNNINNENS FNan Ay
Huduneuiiiinanugn ”ty‘l,umimuumma‘muu@”mmwmmm% Tt ludumaunis
Anuilazifigafesiunisiansnneanauaiansnzesnszuaunendmieuiuanaients

193N AfenARiusira9LTEn Tenn liusEnmautelyunnnau uazlideyaariuayu

TunnsiansuAniaandstlyuanazsinnisufilawarlinaiuaiuisalunisdfuilg

P

=

nszuauNINaINsnd R Ae3e uanannidailunisiauuan neaNeeN1aMIaawT Ae

TnguszasAvisaivnng wwanauazianislun1sdiRd szazinanlunisionisisy nas

q

AuuRdNTn waztsrlaminaindnazldsuainnisias
2. mednannaesiloyyn (Measure, M) (Wudumnaudnainnistanuloym deas

1 v ! 1 !
AnwngiuMeazBEATeINITUAUNIINAR lWNT Tuneunne et unanTusinnINIe

v
o =K

348 anniuazinnsfneuvasiinesawgueslymmuiaansmuiiistuluanme
1 dJ o a -8 o o o o o 1 dl [ % dl dl A
5147 Teazinnsaasziiay ApaiauadudiAy tuusazawniiuldlfinenaziaen
dl ' = 1 a o ¥ !
ANMENAIATIAEHNANITNLTULINFONIZUAUNTHARNIAIN9WH Lasialy]

3. nMaaAsziaunaeatiym (Analyze, A) luduseull iludunaulunimesss

o o o 3 Ao o Apya A a
wam@mgﬂﬁluﬁ@@ﬂmmmm TR 1/]1@Lﬁ‘EIULﬁ‘EI\?@']ﬂﬂ’]ﬁ‘ﬁ‘zﬂﬂJﬂ’J’]ﬂJﬂﬁ

[

4

4. nsilfutlgeufilanszuaunig (Improve, 1) Funeutiazifunsintadeingnga

! o 1% dIVLQJ

HANTENLBENHUBAATYF AN TN AN ML BIgN AN IHAINNTTA e udunaun
19 P ) a s o 1% |
WAa WannrinNIsesziwwInaeLiud g lasialy

5. nMeAruANuarn1sUFulpeetnesiaiies  (Control, C) ludumeugaiiialy

o

a c a &I o o v dlo dld
N7eUAUNITIND dNHN LW@Q@ﬂ?Z@Qﬁﬂuﬂ’]?m?Q@@ﬂULL@%ﬂQUQNﬁ@@ﬂHWL‘H’]VI@W TUNH

o

o o o

1 Qi % a 09; dl % % d} A o
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o
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A15199 2.1 LAsasilesine] N ldHeu g luwsiazdunauted DMAIC (a9sins fjiasay, 2546)

N52UIUNNG Aanssuiidiiunisg snsiannasld
Define LAaFaTY 7 New QC Tools
ﬁmmﬂmmﬁmmqﬁ@ LL‘Ll“]_ma’Nj Process Flowchart
el nuna/Adaian Risk Analysis
NUUATELIIALAZAIINABINTTRIGNAN Pareto
Brainstorming
Measure Taanssouzieuiudeivuesiseninsg s | - QFD
susNdeyauarilsrAnininaes Pareto
nIzuUIUNIT Process Mapping
Gage R&R
Check Sheets
Balanced Scorecard
Analyze WFURBALIRTBIANILITUI (Wgartun DOE
sautlsfidnAny) FMEA
AnnrRamMemdeniinngs (Best 7 New QC Tools
practices) VA/NVE
ﬂizLﬁum‘xmumiﬁLﬁuLLm”laJLﬁ'u@mﬁhLLﬁ Cause & Effect Diagram
n7euUIUNT Fault Tree Analysis
ﬂﬁ;uﬂi’aﬁ’ﬂﬁwumhﬂ Correlation Analysis
Process Simulation
Improve fafaﬂLL‘Ll‘Lmi:mumﬂuﬂmuﬁgmﬁﬁww FMEA
EAnuAnaF19aI9A MUann13189 7 New QC Tools
NITUAUNIST DOE
Wnszuaunslaseaiauazszun vy EVOP
ﬂﬁ‘iﬁ Process Simulation
Poka-Yoke
Control AN UNUAILAN Poka-Yoke

EFAARINN1TANLTELNNS

whlaiToymn

Control Charts
SPC
PCA
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2.5. npegmMawnilywidlszAngAnau (TRIZ)

L)

TRIZ fugetelunimfade  deudadingunisuitfynidalsshngfnAu
. . Y o < | A A v
(Theory of Inventive Problem Solving) 1mwmmmumLﬂul,mfa\immeg’]uﬁfrmgmm Tu

nsufitlymimnamaiialaefaansaaiade Te inWsa dasgaLa05 (Genrich S. Altshuller) 7
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A
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dsraunisnivizenanninaeduiiladfomiudo desiacldarnidiuau vluennuas
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o 6

AINNTANHIAATIEAENELRTANa7 N97 2 wanTuluilessiu dasgaiaadiffunudn
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2.6. NITUIUNITHANDIUISANT ( 13 7UN BNINIINS, 2553)
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Phase 2

Establish foundation

Phase 3

Implement changes

Phase 4

Build on expertise

and enhanced
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Stage 1
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innovation practices to
determine the potential

for improvement

Stage 5

Determine the
innovation highway

Stage 10

Draw up master
innovation programme

Stage 13
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Stage 2
Create future vision

Stage 6
Plan introduction of
organization's new
approach to innovation

Stage 3

Draw up mission
statement relating to
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Stage 7

Communicate essence
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Stage 11
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and support new
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Evaluate progress and
contribution of master
innovation programme
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5.4.8. WINGANNANAUS (Relationship Matrix)
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Worsening Feature
o
)
Improving Feature
1 2 3 4 5 6 7 8 9 [0 [ u [ 12 |18
T wergntor et 158, 2,17, 29,2, 2.8, [8.10, [10,36, |10, 14, | L, 35, |28, 27, | 5. 34, 629, |19.1 |3 12, 12,36, | 6.2 |5, 35, [10,24, [10,35, | 3,26, | 1,3, |28, 27, |28, 35, |22, 21, |22, 35, |27, 28, | 35,3, | 2,27, | 29.5. |26, 20, |28, 29, |26, 35
e1ght of moving object 2034 38,3 40,28 1538 | 18,37] 37,40 |35, 40| 10,39 | 18,40 | 31, 35 43| 2 |aa 18,3134,19| 3,31 | 35 |20,28|18,31|11,27 |35 26 | 26,18 | 18,27 | 31,39 | 1,36 | 2,24 | 28,11 158 | 36,34 | 26,32 | 18,19
2| werant of st et 0.1 35, 30, 5 35, .10, [13,29, 13,10, [26, 39, [ 28,2, 2,27, [28,19, [19,32, 18,19, [15,19, [18, 19, 5.8, |10, 15, [10,20, | 19,6, [10,28, [18, 26, | 10,1, [ 2,19, [35.22 [, | (16,13, |2.27. 19,15, | 110, 25,28, | 2,26,
e1ght of sationary object 29,35 13,2 14,2 19,35/10,18 20,14 | 1,40 | 10,27 19,6 |32,22| 35 28,1 [18,22|28,15[13,30| 35 |3526(18 26 8 28 |3517|22,37| 1,39 [** 19| 1,32 |28 11| 20 |26,39[17,15] 35
B 15 15,17, 7,17, 17,10, 18 |18 |83, 1015, 8 3, 7.2, 15,2, 10, 12, (25, 32, [10, 28, | 1, 15, 129, [1529, [1,26 [14.15 119, | 35,1, [17, 24,
3| ‘engthofmoving object | 9, 34 4 4,35 1848 4 |M®)10,20]1534 | 20,34 ] ¥ 0| % | 1% las30 L2 | o0 |2935 0, 4 |2o57| 17,240 07 .4 | 10 | 116 | 26 24 26 24 26,16
35, 28, 7.7, EX3 114, 13,14, [39, 37, |15, 14, 110, |3.35 30, 29, 15,29, (32,26, | 2,32, 15,17,
4| Length of stationary object 0,29 10,40 1 0|t [0 e e e s |a1s| % 12,8628 2,26, [, sl bl el E B | 225 | 3 1| 12| 2
2,17, 14, 15, 7,14, 29,30, |19, 30, |10, 15, | 5,34, | 11,2 |3, 15, 2,15, |15, 32, 19,10, |15, 17, 29,30, 26, 28, 22,33 | 17,2, | 13,1, |15, 17, |15, 13, 4.1, | 2,36, [14.30,
° Area of moving object 2.4 18,4 7.4 434 [ 35,2 |s6.28| 20,4 | 13,30 (40,14 ] &3 16 |1013]" ¥ 32,18 30,26 30201264 615 | 29| 23| > | 28,1 [18,39| 2624|1316 101 [" %] 15 | 2618] 28,28
30.2, 26,7, 1,18, [10,15, 2,10, [35, 39, .7, 10,35, |2, 18, [32.35, (26,28, | 2.29, | 27,2, | 221, 118 |2.35,
© | Areaof stationary object 14,18 9.39 35,36 | 36,37 23| 19.30| 38 1732 3 30161416 | 0.4 | 0.4 | 32,3 |18.36]30.95] a0 [©10)164] 16 |1916] "5 | 50 45] 2
2,26, 174 174, 29,4, |15,35. | 6,35, | 115, 28,10, | 9. 14, 34,39 |2 13, 35,6, | 7,15, 2.6, [29.30, | 14,1, |25 26, |25, 28, |22, 21, | 17.2, | 29, 1, |15, 13, 29, 26, [35, 34,
35, 10, EX 2.18, 34, 28, 35, 3, 35, 16, 2,35, 35. 10, [34, 39, [30, 16, 217,
8| Volume of stationary object 0,14 1924 | 50y T L s ' [356.4 0.6 e | 33|70 L s | 19,27 | 354 | ® 1 1a %y
B speed 2,28, 13,10, 830, 7.29, 13, 28, 25, 30, [10, 13, | 8, 15, 19, 35, (14, 20, 133 10,19, [11, 35, [26,32, |10, 26, | 1,26, |2, 24, [35, 13, [32, 26, | 34,2, 15, 10, [10,28, | 3,34, | =
pee 13,38 8 ) u 1519 (38,40 18,34 | 1,18 32| 19 [35.38 382 (19,35 ' 29,38 (27,28 | 1,24 |32,25(35.23[ 35,21 8.1 |13,12(28.27| 26 | 4,34 | 27,16 "%
o Force (ntenst 81 18,13 [17.19 ] . 19,10, 118, |15,0, |2 36, |13, 28, 18, 21, [10, 35, [35, 10, 35, 10, 19,17, [ 116, (19,35, " 10,37, [14,29, [ 3,35, [35, 10, |26, 29, | 1. 35, [ 13.3, [15,37, | 1,28, |15, 1, [15, 17, 26,35, [36. 37, | , - [3.28,
orce (ntensity) 37,18 1, .36 |2 15 | 36,37 12,37 18,37 1512 1 2 10 37|18 37| ™ 36 18,36 (13,2123 24 |37,35 40,1836, 24| 18,1 | 3,25 | 11 |18.20[10,18|10,19] ** | 35,37
10, 36, [13. 29, [35, 10, | 35, 1, |10, 15, |10, 15, | 6, 35, 6,35, |26, 35, 35,4, 3,33, 35, 39, 12, 24, 10,35, |2, 36, 2,2 |2.33, |13, 19,1, | 2.3, 10,14,
“ Stress o pressure 37,40 |10.18| 36 |14.16|36.28 (36,37 | 10 || 3 | a1 15,10 2,40 19.2 10,37 1 | 25 3| o |ornas| 16 | M| 2 | B | e | w B M sy
8,10, |15, 10, [29, 34, |13, 14, | 5, 34, 14,4, 35. 15, [35, 10, (34, 15, R 2214|1315 [ 2.6 10,40, |28, 32, 32,30, | 22,1, 132 |2 15 115 |16,29, |15, 13, | 15,1, |17, 25,
2 Shape 29,40 263 | 54 | 107 | 4,10 15,22 |7 % %% 34,18 | 37,40 | 10,14 18,4 19.32| 32 |3414 hd 75| S 16 | 1 | a0 235t e 26 2™ 00 |108| 3 | @ [as10
o|  St@biliy of the objects  [21,35, 26,99, |13.35, | . [21%, | Lo |28,10, [3 28, (33,15, 10,35, [ 2,35, | 22,1, 3.3, 351 323, | 5 10| 2% [2 55 142, o | 18 |24 [0 | 1o [2.35 |2.35 [35.30 235, [s5.22 |, fea. 35,
composition 2, L0 | 1,28 13 19,39 35,40 28,18 21,16 | 40 | 18,4 as.23| a2 |27,16]™% " | 20,18 ]27.31| 06 30,18 27,30 | % 30 |1016] 342 | 22,26]39,23 | ® %] 40,3
18, [40.26 1 15 [15 14, | 3,34, |9, 40, |10, 15, | 9, 14, | 8 13, |10, 18, | 10,3, [10, 30, [13, 17, 30, 10, 19,35, 10, 26, 327, 18, 35, [15,35 | 11,3, [32, 40, [27, 11, | 15,3, | 2.13, | 27,3, 29, 35,
“ Strength 40,15 27,1 | 835 | 28,26 | 40,20 | 28 | 14,7 |17.15|26.14| 3,14 |18, 40|35, 40| 35 a0 |32 0 | % Jas08| 316 [ %2 a1 | 222 |1032]252] 3 | 32 |2s28|1s40] *° 1014
Duration of action of moving | 19, 5, 31, 10,2, 19,2, 19,3, [14,26 | 13,3, | 2.3, 19,35 [ 2,19, | 28,6, 19, 10, 2 3,27, [22. 15 |21, 39, 25,10, [ 1.35. [ 10,4, 19, 29, 35, 17,
i object 31 2 199 19 19.30 %5 16 | 27 |2825] 35 | 10 39 | 435 [3518 35,38 0 13| % |eaofsszs 1622 714127 | o7 | s |2015]s0,55] &0
Duration of action by stationary 6.2, 140, [35. 34, 39,3, 19, 16, [34, 27, [10, 26, 25, 34,
i object 10,10 35 38 35,23 36, 40 3, 0 LA Gl el I N M 63| *
36,22 |22, 35, |15, 19, |15, 19, | 3, 3, 34,39, 2,28, |35, 10, |35, 39, |14, 22, | 1, 35, |10, 30, |19, 13, |19, 18, 32,30, [19, 15, 2,14, |21, 17, 19,35, (32, 19, 22,35, 410, |2.18, | 2,17, |3,27, | 26,2, [15.28,
19,1, |2 35 |19.32, 19, 32, 2,13, 10, 13, (26, 19, 2,3, 32, 35, 32,1, 32,3, 13, 16, 11, 15, 35,19, [19, 35, |28, 26, |15, 17, | 15,1, | 6. 32, 2,26, | 2.25,
18 llumination intensity |72 | . P ’_10 o | e L 32,30 % | 38,19 ’iw.s o o e A2 %5 16 | 39 |19 [0 'lﬁ‘ ol 0 [1a6| a0 | 1a || 5 | M
12182] 15,19, 35, 13, 8,35 |16,26 23,14, | 12,2, |19, 13, | 5, 19, |26, 35, 19, 24, | 2,15, 6,19, (12,22, 19,21, 1.3, 28, 26, 1,15 |15,17, | 2.29, 12,28,
19 | Use of energy by moving object | g5 12,28 25 18 3 |212| 25 | 20 |17.24] 09 |68 | ~ |z1a| 19 -~ |sn18|15.20 1,27 [2 12 6.27 2358 50 19351726 13,16 | 27,28 %08 | 22 | 55
Use of energy by stationary 9.9, 27,4, 19,2, 10, 36, 10,2 |19.22, 19, 35,
i 6,27 %% 20,18| ® 3m,32| " hd 23| 1 |4 16,25 ki
n - 8.3 19,26 | 1,10, 0,39 |17 32 | 356, | 30,5, |15.35, | 26,2 [22.10, [29,14,[35, 32, [26,10, [19.35, | | 2,14 | 16,6, [16,6, 10, 35, P 19,24, (2,15, ,, , [19.22 | 2,35, |2, 10, |26, 35, | 35,2, |19, 17, [20, 19, [19,35, | 26,2, |28, 35,
ower 38,31 |17, 27 | 35,37 'Fl1a38| 3 | 25 | 2 |3sas| a 40 15,31 28 |1038 17,25| 19 [19,37 38 d 2631| 2 "2 ]31,2| 18 | 3 | 10 |103¢| 3¢ [3034| 16 | 17 | 34
15,6 19,6, [7.2,6, 15,26 (17,7, |7.18, 16, 35, 14,2, 19,38, | 113, 11, 10, 21 22, |21 35, 35,32, .3 28, 10,
2 Loss of Energy 1928189 13 [*® 717303018 22 | 7 | 3z | 6] 7 |a21s i i s | 2 2|22 P e 72 l1523) 2 |2035
» s of subet 35,6, (35,6, [14,29,| 10, 35,2 [10,18, 1,29, |3.39, (10,13, |14, 15, | 3,36, [29,35, | 2,14, |35, 2, |28, 27, |27, 16, [2L, 36, | 13518, [28, 27, |28, 27, [35, 27, 10,29, |16, 34, |35, 10, [33, 22, | 10, 1, |15, 34, |32, 28, | 2, 35, 15, 10, |35, 10, |35, 18, |35, 10, 28, 35,
0ss of substance 23,40] 22,32 | 10,39 | 28,24 | 10,31 39,31 | 30,36 | 18,31 | 28,38 | 18,40 | 37,10| 3,5 |30,40|31,40 | 3,18 |18,38[39,31 [“ '] 24,5 [12.31 |18.38] 2,31 39,35 31,28 24,31 30,40 | 34,20 | 33 | 224 [3427| 2 |2824[1013| 18 |10.23
| toormomaion P2 05 1w | o |wos|mie|  |on|ma 0| o B 1019 19,10 02, 02 [, [ | 3 [P
» Losor T 10,20, |10, 20, | 15. 2, [30, 24, | 26,4, |10, 35, | 2,5, [35. 16, 10.37,| 37, [4.10, 35,3, 28,3 [20,10, |28, 20, [35.25, [ 118, [35,38, | | 35,20, | 10,5, |35, 16, [24, 26, 10,30, [24, 34, [24, 26, |35, 16, [35, 22, [35, 28, | 4. 26, | 32,1, | 5o 20| 6 20 |16: 28 [20. 28
ossorTime 3735|265 | 29 | 145 | 516 | 17,4 34,10 32,18 365 | 364 [34.17] 22,5 | 28,18|28, 18 10,16 | 21,18 | 26, 17| 19,18 10.6 | 18,32 10,39 | 28,32 4 28322818 34 |1839|34.4 [103a] 10 [* -2 |32, 10| 35,30
26| Quantly of subsiancerthe | 35,6 [27, 26, [29. 14. 15,14, |2, 18, 15,20, 35. 29, (35,14, [10,36, | oo (15,2 [14.35. | 3,35, |3.35, | 3.17. 4.29,3.35 | 0 |7.18. | 6.3 [24.25, 16,3, [13.2. | 135,35 [3,35, | 29,1, (6,29, 2,32 | 15,5, | 3.15, |3.27, | o [15.20.
matier , 31|18, 35| 35,18 20 |04 | 29 3a.28] 3 |143]|%™]17,40/3610|1040| 31 | 3 16,18 | 31 25 [10.24] 35 28,40 28 |%*%0120.31]40,39]3527]2510]10,25] 20 |27,10]29,28] * % | 327
. Reliabils 15,29, 17, 10, 3,10, |25, |21,35, | 8,28, |10, 24, | 35, 1, 11,2 | 2 % [#4.27. [3.35, [1L,32, [2L 11, [ o 21 11, 110, 11, [10,35, | 1= 32,3, |11, 32, [27. 35, | 35,2, 27,177, , |13 3. [13. 35, [27, 40, [11, 15, | 1, 35,
Y 14,16 24 |11.28] 10,3 [3519] 16,11 2] 325 | 640 10 | 13 |27,19|% % 631 | 35 [29.39 [ 11.23| 1 | 240|402 w0 |[MMlsoa| 1 | 28 | 271 |23
28| Measurement acoura 2613 | ., |6.28. | 6,28 [32,35 (26,6, |26.6. [10.26, [ 6,19, [ 6.1, [ 3 6,327, |10 16, 5,11, 26,24, | 3,33, 6,35, | 1,13, | 1,32 13,35, |27, 35, |26, 24, | 28, 2, [10, 34,
) couracy 32, 24’_' 32 '_32 1B | 2 | % a_|28.24] 32 [** "o 2 ’_31, 28 123 22,26(39.10|2518]17,34[13,11| 2 |10.34(32.28 ’_10‘ 34]28,32
28, 32, |28, 35, [10, 28, | 2, 32, [28, 33, | 2, 29, [32, 23, |25, 10, |10, 28, |28, 19, 32, 30, 327, 13, 32, (35, 31, 1132, 26, 28, | 4, 17, B3 2,2, 26, 28, [10, 18,
29|  Manufacturing precision |13, 16| 27,9 |20.37| 10 |20.32|18,36| 2 | 35 | 32 |ssae| 3| s [18] 327 | 4 2] 332|322 2275 | 1 10,36 | 34, 26 35,23 | 2510 18 18,23 | 32,39
20| Objectatiected narmial factors |22 21 | 222 | T L | 1221, 27,2, 22,23, |34, 39, [21, 22, 13,35, | 22,2 | 22, 1 [35, 24, [18,35, |22 15, | 17. 1 [22,30, | 1,10, L 24, | 10,2, |19, 22, [21. 22, 33, 22, 22 10, 27, 24, |28, 33, |26, 28, 24,35, |2, 25, [35, 10, [35, 11, [22, 19, [22, 19, | 33,3, |22, 35,
jectaffected harmiul factors | 57,39 | 13,24 | 39,4 | “*® |33, 28|30, 35( 37,35 19,27 | 35,28 (39,18 | 37 | 3,35 |30,18| 37,1 | 33,28 | 40,33| 35,2 [32,13] 6,27 [22,37| 31,2 | 35,2 [19,40| 2 2,40 | 23,26 10,18 2 |2839| 2 |2231]|2940|2940| 34 |13,20
51| Obiectgenerated harmul (19, 22, [35, 22, 17, 15, 17,2 |22,1, [ 17,2, [30,18, |35, 28, |3, 28, | 2,33, | 5o | |35, 40, [15, 35, |15, 22, [21, 3, [22.35, |19, 24, |, . 110,22, 2,35, [2L, 35, | 10,1, [10. 21, 242 |38 417, w1z |, |2
factors 15,39 | 1,39 16,22 1839] 40 | a0 |354]323]1,40]27,18] %1 |27,39]| 22,2 |33 31]16,22] 224 |30,32 2| 18 | 18 2| 34 | 20 a1 |21 18,39
28,29, [1.27. |1.29, 15,17, | 13,1, 1520, 35 13, 35,19, [1,28, 11,13, [ 1.3 27, 26, |28, 24, [28, 26, 7.1 15 34, (32, 20, 2.5 |31 213 |27.25 |6.28 35,1,
2 Ease of manufacture 15,16 | 36,13[13,17| 27 |2612*® | 140 | ® |1 [B 157 |1a27| 1 |103 PB4 he [ on1 | ora | B4 [1224]1 %] 3 |1s16 1316|110 | 15 | 1 |11 %% Y008
- ase of operat 25,2 |61 |L17, 117, [18,16, [ 1,16, |4, 18, |18, 13, |28, 13 | 2,32, 15,34, [32, 35, [32, 40, [ 29,3, | 1,16, |26, 27, [13, 17, [ 1,13, 3534, | 2,10, (28,32, | 4,10, 12, 26, |15, 34, [32, 26, 134 151,
se of operation 13,15| 1,25 | 13,12 13161539 | 3515]39,31| 34 | 35 | 12 2028 30 | 328|825 | 25 | 13 | 124 | 24 210 | 13 | 224 |27,22 132|116 12,17 123 28
2.27 |2.27, | 1,28, |3 18, [15 13, 2,2, T, 113, 1.1 (129, 51 51 1510, 15,1, |2 35, 112 714 |31, 34,35 132,
et Ease of repair ssa1asanfoos| s | ;2 [ || P[0 0 | B |54 |2 )50 [mmor| * |40] 13 |2s16 52,2 | 32,19 34,27 26,15 16 |13.11 713 | 10
16, [19.15 [35.1, | 1,35 [3,30, 15,35, 3510, [15, 17, 15,37, [35.30, | 35,3 [ 13,1, 27.2, |6, 22, |19, 35, 19,1, [18. 15, |15, 10, 15,34, 1. 16, 15, 29, 27, 34, [35. 28,
35| Adaptabiliy orversatilty | y5 5 |50,16] 20,2 | 16 | 20,7 |16 ] 29 1 | 20 |®21 8 | 14 326 35 |2 | 3s5 | 261 [20,13 29 | 1 |21 116 | 7.4 s8] ' | 3 |6
141, [34. 26, 34, 10, 19,1, [29.13, | 2,22, | 2. 13, [ 10,4, 2,17, [o4. 17, [27.2, [20.19. 10,735, [35. 10, 27,9, 29, 15, 15,10, [ 15,1, 12,17,
* Devics complexity 1316| %% [ 6 | M0 | 58 |29%] 55 [28,15(17.19] 28 |28.15 13| 13 |20.28 30.34| 13.2 | 28,20 26,24 V™ |8 37 37.28| 24 | 28
Difficulty of detecting and 2,13, |29, | 29,1, | 2,18, | 3,4, 30,28, |35, 36, [27, 13, [11, 22, | 27,3, [19, 29, [25. 34, | 3. 27, | 2. 24, 19,35, | 18,1, | 35.3, | 1,18, [35, 33, 15. 10,
3 measuring 18,1730, 16| 4,16 | 26,31 | 16,35 | 40.19 | 37,32 | 1,39 39,30 | 15,28 | 39, 25 35.16| 26 |%*%] 46 |16.10] 15,19 10,24 ] 27,22 25 |1226) 115 5725 3421135 18
17, 14, 35, 13, 15,32, 26,2, 8,32, |2.32, 112, | 1,35, | 27,4, |15, 24, [34. 27, 512,
38 Extent of automation i Fm 26,10| 2,35 13,35 |7 7| 18,1 | 25,13 | 6.0 o | 1o |V 1s 35,33 s | 1 |1 | a0 | o2
39 roductiviy 10,26, (10,35, | 2,6, 3,37, 10,37, [14, 10, |35 3, 29, 26, [35, 10, [20, 10, [35, 21, |26, 17, [35, 10, | | 13,15, 1,28, 1,32 |13, |12 17, [, 18, | 5 12,
roductivity 34,31 17,7 [34.10] 10.2 14 [34,40]22,39]10,18| 218 |16.38 |28, 10| 19,1 |38, 19 23 7,10 |110.25|28.37|28.24 27.2 | 35,26
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7.3.2.2. wann17 40 daluidetlsringAnAu (Inventive principles)
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A1919% 7.3 uann1s 40 deluidalsrRngAnA (Inventive principles)
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7.3 (A1) wann17 40 dalwidetlsvingAnAu (Inventive principles)
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A15199 7.3 (Ai|a) nannis 40 deluidalssAngAnAu (Inventive principles)
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A15199 7.3 (Ai|a) nannis 40 deluidalssAngAnAu (Inventive principles)
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7.3 (A1) wann17 40 daluidetlsvingAnAu (Inventive principles)
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A15199 7.3 (Ai|a) nannis 40 deluidalssAngAnAu (Inventive principles)
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A15199 7.3 (Ai|a) nannis 40 deluidalssAngAnAu (Inventive principles)
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8.3.1. WNUHUNUA (Gantt chart)
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8.3.3. a7 PDCA (PDCA cycle)
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