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TRIZ is ...

B 6sigma is optimization, but TRIZ dispatch (remove) optimization
B The typical approach is optimization, but it does not lead to invention

B An invention must overcome the contradiction

TPM, TQM - Stable Production Condition

Creativity > TRIZ
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TRIZ Process Level 1

[ An Invention overcomes the Contradiction. How?
— Technical Contradiction(TC) - 40 Inventive Principles, Contradiction Matrix
ex) If the power of engine is improved, then the fuel efficiency can be decreased

— Physical Contradiction(PC) - Separation Principles
ex) The wheel of airplane must exist and must not exist

i Technical
Classical TRIZ 200,000 patents Cortradition
Physical
Contradiction
40,000 patents —) Contradiction
Level 3,4

Technical Physical
Contradiction Contradiction

20,000 patents 20,000 patents
40 Inventive Principle Separation Principle

Contradiction Matrix

TRIZ
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The Treasure of Classical TRIZ >0

B Separation in Time

B Separation in Space
B Separation in Scale

01. Segmentation 740 2t 21. Hurrying bz A2 FY
02. Extraction L5k A0 &Zofuct 22. Convert Harmful to Useful SFES2 A2 E2 AR
03. Local Quality ME HZo| & € gUct |123. Feedback u| =8io| = A
04. Asymmetry fZlo|H H[Lj &l ez 24. Intermediate Sl =2 =&
05. Consolidation o HZS st He 2 25. Self-service AA=oz, AAR SHA
06. Multifunction SHAE o8] 82 26. Copy = A}
07. Nesting ZIN{ £} 27. Cheap Short Life LMD B2 =Y
: o= . . TIHAIAEH 2
08. Counter Weight X|7+&52 3[xm 5kAL 28. Replacing Mechanical System 2tsto|L} S5to 2
09. Preliminary Counter Action |B|2| B 2 Z=X| St} 29. Pneumatics and Hydraulics |&7|LF &S AFS
10. Preliminary Action ol2| =x|stct 30. Flexible Shell and Thin Film or= gt
11. Preliminary Compensation |8]2] of &ttt 31. Porous Material Ctsd 22
12. Equipotential =0{AM 4 Z22 glct 32. Optical Property Change AH AT S
13. Do It Reverse oA dkAb HICH 2 57| 33. Homogeneity 2 M S JHX|Ct
M gMoZ . . , _
14. Curvature Increase X A28 S 0] LIx} 34. Discarding and Recovering  |H 7| 2! X4
15. Dynamicity IME He 2F 0| 35. Parameter Change &M Bis}
. . o Fe F55H . .
16. Partial or Excessive =2 x71517 36. Phase Transition 2t 5HE 0| 5t}
Dimension Change +HOIH A0 Z 37. Thermal Expansion HWEZ 0| ZStAt
2=2 0| 3tAL 38. Strong Oxidants AEEEA|
I Moz =&t 39. Inert Atmosphere =2y et
2 902 140. Composite Material ==
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TRIZ Process Level 2

] “Contradiction = Tool - |Idea - Result”, in contest at company.
Practically, is it honest?

One of the typical logic at TRIZ Best Practice contest in company
@ The problem is ...

@ | could find TC

® So, | derived 2 factor from 39 standard parameters

@ Using matrix, #24 and #14 principles were recommended

® Applying #14, | could solve TC and apply for a patent ......
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TRIZ Process Level 2

[0 Normal Circumstances, this is usually called “paper work”!
— Many great results after using TRIZ in global company appear as follow...

@ The problem is ...
@ | could not find Contradiction. Too many TC, invisible PC!
—> at this time, many person give up TRIZ,
and say “TRIZ is attractive but difficult to use, it's just theory)

@ It's so annoying, the contradiction! | hate contradiction.

| will just apply 40 principles and separation principles. Then Good Results appear
@ Company order me to do presentation at TRIZ contest.

So | must prepare 10 slides for TRIZ result

® So | think “why do #14 principle solve problem?”
“Yes, there is TC between A and B!”

® After assurance about contradiction, | could extract another good solution more

ik ' | could make report “contradiction - matrix - principles - idea - result”
ij'f“@'[e)af/
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TRIZ Process Level 2

[0 Almost real work in the world is paper work. Work and document is typically different
— Core process in Lateral thinking of Edward De Bono

@ Typical Brain Storming - 40 principles and Separation principles

@ Grouping > paper work, reverse engineering “yes this is contradiction”

@ Concept (called Fixed Point) > “yes this is contradiction”

@ Alternative - after finding contradiction, he could extract another various solutions
— This is TRIZ Process Level 2 : this is true situation, practical way.

— Some kinds of another Creative thinking way based on Lateral Thinking of De Bono
- TRIZ Process Level 2 (Real situation in Global Company using TRIZ)
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TRIZ Process Level 2

] Contradiction - Tool - Idea - Result, in contest at company. Practically, is it honest?
— One of the typical logic in TRIZ Best Practice contest at company

@ The problem is ...

@ I could find TC

® | derived 2 factor from 39 standard parameters

@ Using matrix, #24 and #14 principles were recommended

® Applying #14, | could solve TC and apply for a patent ......

[1 Normal Circumstances, this is usually called ‘paper work’!
— Many great results after using TRIZ in global company appear as follow...
® The problem is ...
® | could not find Contradiction. Too many TC, invisible PC!
(at this time, many person give up TRIZ, and say “TRIZ is attractive but difficult to use, it’s just theory)
@ It's so annoying, contradiction! | just apply 40 principles and separation principles. Then Good Results appear
@ Company order to do presentation at TRIZ contest. So he must prepare 10 slides for TRIZ result
® So he think “why do #14 principle solve problem?”. “Yes, there is TC between A and B!”
® After assurance about contradiction, he could extract another good solution more
@ Finally he could make report “contradiction - matrix = principles - idea - result”

[ Almost real work in the world is paper work. Work and document is typically different
— Core process in Lateral thinking of Edward De Bono
@ Typical Brain Storming - 40 principles and Separation principles
@ Grouping > paper work, reverse engineering “yes this is contradiction”
(3 Concept (called Fixed Point) - “yes this is contradiction”
aenative - after finding contradiction, he could extract another various solutions
Gilehs| ™ Level 2 (this is true situation, practical way.

TR eSSlNeL 0 Way based on Lateral Thinking of De Bono
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TRIZ Process Level 3

B Problem contains Physical Contradiction and Technical Contradiction at the same time

B The cause of the problem can be Technical Contradiction
B The problem itself can be Physical Contradiction

Problem The cause of the problem

for landing

Wheel must be

P
.

Wheel P for reducing
must not be air resistance
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RCA is not enough. How do we can improve? CECA enough? ]

B Root Cause Analysis (RCA) is called also 5 Why
M It looks reasonable to remove Root Cause for solving problem

B But, in reality, it’s difficult for expert to remove Root Cause

4t Why?

\/

5t Why?

\/

But, in reality, there is the reason why the
Root Cause is difficult to remove.

Here some person extract contradiction,
Cause Effect Chain Analysis.
But, Harmful Function is just IFR.
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TRIZ Process Level 4 : Problem Chain Analysis

Rebuilding every 5 year

5 OfCE SAf

Cleaning
too many times

{

Too many
pigeon

HH MHAS
1T L—- ot =

A= 517| =20
H|=7]7}

7| =0

A 4

A 4

Too many spider

0|7} B 7| =0

A 4

A 4

Too many
moth

Lo
7| =0

{

Turing on streetlight
One hour early
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How to extract every contradiction systematically? -> Levei]ﬁ

B Problem Chain Analysis (PCA) provide every possible solutions

B The extracted solution introduce the Physical and Technical Contradictions, PTC modeling

Rebuilding every 5 year @
i Clean frequently @ To clean the pigeon poop
>
v
: Clean seldom @ No need to rebuild
Cleaning @
too many times
> Many pigeons ® To eat many spiders
Too many
pigeon ® Few pigeons @ No need to clean
frequently
1 S
Too many spider @ Many spiders @ To eat many moth
v > Few spiders ® To reduce the number of
pigeon
Too many ®
moth
Many moths ® To gather around one
> hour early streetlights
e streetlight Few moths @ To‘reduce the number of
e he spider
wf(a(‘)at
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TRIZ Process Level 5

1. System Diagramming

Face Resin

Core / Web
Core Resin
Center Dry Edge Dry
130& 22X 0f| A Face ResinT 232 Hh= MEJO|AM H =7t SHOFX| X|TH
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TRIZ Process Level 5

2. Function Analysis

Face ResinQ]
Center Air

A

decrease viscosity

move Face Resin

inO
Face ReSII"]_l < 2 pressure 400
Edge Air e‘&\} move

Pushing

Sus-Plate, etc
Force

Core Resin9

pressure 400

Center Air

Edge Air move
move . decrease viscosity
Core Resin
Core Resin9
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TRIZ Process Level 5
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3. Problem Chain Analysis

(improved Cause Effect Chain Analysis)

=X : Edge Dry

A 4

Face Edge0i| 7| =7} Q17| Ij20

A\ 4
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TRIZ Process Level 5
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4. Contradiction Finding

Drill Bit OF&

FillerZ} Drill Bit 7= Zloj| X[t

Y

y

FillerZ} Drill Bit 7t= 20| Y-S

Drill Bit7} OF2 E|X| 9; =Ct

Filler7t Randomd|H| &2 S}X| Ot

y

Filler= Resin0|| Random &3

Drill Bit 7t= Z0f SiLC}

FillerZ} Drill bit 7b= 20| UX|2F drill bitt

y

Drill BitZ} Filler@fo| Op%t
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TRIZ Process Level 5

01. Segmentation I Ect 21. Hurrying SGFES2 A2 FH
02. Extraction L 35k Ao &ofufct 22. Convert Harmful to Useful GE2 A2 E2 A2
03. Local Quality ME 0| g 2 gict |23. Feedback | =8io| = A
04. Asymmetry [fZo|H HLfE o2 24 . Intermediate =2 =28
05. Consolidation 03 HZ st He 2 25. Self-service AAzsoz, AAR A
06. Multifunction SHLEE o8] EE 2 26. Copy = A}
07. Nesting ZINH £t 27. Cheap Short Life MDD B2 Y
. I , , | HAAAEH 2
08. Counter Weight X5 3| u|skAt 28. Replacing Mechanical System 2tsto|L} S8to 2
09. Preliminary Counter Action |B|2| BHH 2 Z=X|SIC} 29. Pneumatics and Hydraulics |S7|LF &S AIE
10. Preliminary Action o|2| =x|stct 30. Flexible Shell and Thin Film or2 gt
11. Preliminary Compensation [O]2| of &ttt 31. Porous Material Ctsd =2
12. Equipotential So{M 22 =2 gict [32. Optical Property Change  |[A&&sf
13. Do It Reverse o ubAL HITH 2 51| 33. Homogeneity SAMZ JHX|Ct
M2 que =z . . . ol o
14. Curvature Increase X A1Z48! S 0] LIx} 34. Discarding and Recovering  [H 7| & {4
15. Dynamicity D™= HJHE SZ0|A 35. Parameter Change LM B3]
. . L5 F535H » e o=
16. Partial or Excessive =2 x11517 36. Phase Transition 2SS 0| 8 otAL
Dimension Change +HOIH 802 37. Thermal Expansion DY EZ O] ZSHAL
=2 0| Z5HAL 38. Strong Oxidants AE2hA|
FI| Moz Z&f 39. Inert Atmosphere =2 et
At2s oiz=o0 =2 |40. Composite Material SEM=




