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SUGOROKU of TRIZ Inventive Principles

~ 40 Principle Symbols Arranged on 9 Windows ~

Yoshinori Takagi “the Idea Creator”

English translation supported by Toru Nakagawa



Ll Hand-writing Symbols of TRIZ 40 Principles

| . - 9:Preliminary
1:Segmentation 3:Local quality ‘VIETEINE  7.Nested-doll counteraction

@0@&4_—_& 5| o 7.8~

2:Taking out 4:asymmetry 6:Universality 8:Anti-weight Preliminary Action

11:I?]§forehand 13-The other 17:Another 19:Periodic
cushioning way round 15:Dynamics d|men5|on

o B e 15

12:Equipotentiallty 14 Spheroidality 16: Part.lal or | 18:Mechanical 20:Continuity of
Curvature excessive actions vibration useful action

Salf- i 27:Cheap Short- 29:P ti d
21: Sklppmg 23-Feedback 25.Se|£;erV|ce i ObIJOects neumhay(;izlajﬂcs
1= P 23 24 47 |26 H [7Zj /8
22:Blessing in disguise  24:Intermediary »g.copying )8 Mechanlcs30 FIeX|bIe shells

37-Thermal . and thin films

: - 35:-Parameter substitution
31:Porous mater|alsf,3 :Homogeneity changes expansion - 39:Inert atmosphere

32 3=3 3 fiy) 30 37 38 © 40

32:Color changes  34:Discarding  36: Phase ¢48% 33:Strong 40:Composite
And recovering transitions oxidants materials
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Each Inventive Principle is illustrated

in 2 pages in color.
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Top the Bestseller List in Amazon-Japan!!
(in the genre of engineering)
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Categorizing the 40 Principles into 9 groups

Two Parts of the present talk:
(Part 1): Grouping the 40 Principles

(Part 2): Workshop for
realizing the effects of
the grouping
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Categorizing the 40 Principles into 9 groups

Two Parts of the present talk: \_/

3% oy

(Part 1): Grouping the 40 Principles /ﬁ}é_




Ll Hand-writing Symbols of TRIZ 40 Principles

9:Preliminary
counteraction

1:Segmentation 3:Local quality >:Merging  7.Nested-

v (2) /3 4 [B5] &*'7.8-

2:Taking out 4:asymmetry 6:Universality 8:Anti-weight Preliminary Action

11:ﬁ§forehand 13-The other 17:Another 19:Periodic
cushioning way round 15:Dynamics d|men5|on

{ o B e, 15

12:Equipotential|ty 14 Spheroidality 16: Part.lal or | 18:Mechanical 20:Continuity of
Curvature excessive actions vibration useful action

Salf- i 27:Cheap Short- 29:P ti d
21: Sklppmg 23-Feedback 25.Se|£;erV|ce i ObIJOects neumhaycljcrsazﬂcs
1= P 23 24 47 |26 H [7Zj /8
22:Blessing in disguise ~ 24:Intermediary »g.copying )8 Mechanlcs30 FIeX|bIe shells

37-Thermal . and thin films

: , 35:-Parameter substitution
31:Porous materlag,s?) :Homogeneity changes expansion - 39:Inert atmosphere

32 3=3 3 fiy 3¢ 37 38 © 40

32:Color changes  34:Discarding  36: Phase ¢68% 38:Strong 40:Composite
And recovering transitions oxidants materials




The symbols are illustrative and useful,

40 principles are too many
to teach and to learn at a time!

m=) Can we categorize the 40 principles into several groups?

So | considered the relationships among them,
starting with Principle 1 in their original order.

4 principles in a group seem to be reasonable,
and easy to teach at a time, | thought.

2 A 4

1:Segmentation  2:Takingout  3:Local quality  4:asymmetry



Today!  Finally categorized into 9 groups
and placed on the 9 windows
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Only 4 principles in each group

ow

#1
Segmen
-tation!




10 groups ==> 9 groups

At first, | divided 40 into 4 X 10.
Then | adjusted into 9 groups to fit in the 9 windows.
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O groups are arranged ]7
ina 3 X 3 plane




A principle is chosen in each group
for representing the group
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4 : Asymmetry



Give the groups their names

Familiar

conceptg

40 Principles arranged on the 9 windows

~py Ch |
?35 pmag;g;y

;“??iw:?““ln

» Make
efficient

4 material

10 112 & 80303233

';,,l g B BUR EHAT BESE SAE @6 2 SF8

32

Change color

Problem
focus in
practice




Arrange the groups in the order of

PN
timing of their usage (T1, T2, T3) E

While designing While changing While brushing up  Combine
the system (T1 thes stem (T2 the system (T3
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Finishing with colors! 3%

Change
Colors

40 Principles arranged on the 9 windows

Change Make
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Are they really effective?



Categorizing the 40 Principles into 9 groups

Two Parts of the present talk:

"'HI .'!!"rE'l i

(Part 2): Workshop for

realizing the effects of
the grouping
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Let’s learn the principles 21 to 24!

(Part 2)
Workshop to learn
the 40 Principles

Group 6: Make harmless

Yoshinori Takagi “Idea Creator”



40 foreign words or 40 principles?

 TRIZ 40 Principles are essence of inventive ideas
extracted from numerous patents

e | enjoyed much to apply these principles alone
to solving problems for these 2 years.

e Obtain your core capability as an engineer !!




40 Principles
arranged on the 9 windows
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40 Principles Group 6:
arranged on the 9 windows Make harmless

Change Make
35 property efficient
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Solve contradictions
by using Group 6: Make harmless

e Can we solve the problem by making the
harmful effects caused by the contradiction
harmless?

2 x




Four Hints for Making Harmless

Fast execution (skipping)

Shorten the duration of emerging/suffering
from the harmful function

@ Blessing in disguise

Turn the harmful function into a useful resource

@ Feedback
Detect & inform any harmful effects and adjust

to reduce them at the source

Q\Z]\_ Intermediary

Introduce an intermediary for reducing/eliminating
the harmful function




Find the inventive principles
implemented in 'tempura’

Q/Skipping @ Blessing in disguise

M :
23 Feedback 24- Intermediary

Heating with oil instead of direct fire

Watch the color and bubbles and adjust
the power of fire and hence oil temperature.

Fry it only for a short time not to scorch
it too much.

Useless small flakes are collected to
use as 'Tenkasu' (deep-fried tempura batten)§




Q/Fast execution (Skipping)

— Finish in a very short time to make it
;2 harmless

Q/ e blinking !
e Radiograph (X-rays)

Blessing in disguise
a T

— Make the use of a harm; Counterbalance; -
Accumulation of tiny things makes something

e Some poisons turned into medicines

Y,

Q&O * Fermented foods

I e Recycling of the wastes




@ Feedback

] 8 7 60 5 4

- Detect any harmful effect and [ | ¢

Lo Aivaml | meem [
# L

|8

7~ make it harmless in the upstream [ ——

@ e Always used in control systems,
e.g., a braking system in a car.

 Two-legged robots

 Emergency-stop button

?Z]l Intermediary

— Intermediate carrier/process serves to make g
2 | it harmless

e Ironing with a damp cloth

24‘ e A barbecue grill
/2\[/!\_ e Glasses

e Pharmacists




Find the inventive principles
implemented in 'tempura’

Q/Skipping @ Blessing in disguise

M :
23 Feedback 24- Intermediary

Heating with oil instead of direct fire

=

Watch the color and bubbles and adjust

the power of fire and hence oil temperature.

&

Fry it only for a short time not to scorch
it too much.

Useless small flakes are collected to

& &

use as 'Tenkasu' (deep-fried tempura batten)§




TRIZ Principles in 'Soba' (Buckwheat noodle)

/2\/\ Boil the noodle
with hot water

Tighten the boiled noodle
with cold water in a short time

@ Have a bite to refine the taste

Noodle powder extracted in the hot water
makes a simple soba soup



TRIZ principles in Toilet

Q/ Skipping

Blessing in disguise

> Feedback

QZ]\_ Intermediary



Four Hints for Making Harmless

Fast execution (skipping)

Shorten the duration of emerging/suffering
from the harmful function

@ Blessing in disguise

Turn the harmful function into a useful resource

@ Feedback
Detect & inform any harmful effects and adjust

to reduce them at the source

Q\Z]\_ Intermediary

Introduce an intermediary for reducing/eliminating
the harmful function




Which is your favorite principle?

Q/ Skipping
Blessing in disguise
/5 Feedback

QZ]\_ Intermediary



In Conclusion:

The effects of grouping the principles

 \We can teach and learn 4 disciplines at a time.
* Nice to have a favorite discipline in each group.

e Relationships among the principles make
our learning easier.

40 Principles arranged on the 9 windows
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40 Principles arranged on the 9 windows
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Thank you for your attention !!

Yoshinori Takagi

“the Idea Creator”



