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Create Solutions using “Analogy” in TRIZ
B Korea TRIZ Conference

N3

“Analogy” 1s the process of comparing one thing with another
that has similar features.

Use “Analogy” to create solutions in one technical system by
investigating other technical systems with similar features.

“Analogy” supports to generate “‘proven’ solutions fast.
“Analogy” 1s used in TRIZ tools such as

Function Oriented Search,

Physical Contradiction,

Trends of Engineering System Evolution

and Harmful Machine Theory.

| Business Consulting
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Function Oriented Search
B Korea TRIZ Conference

Utilize global knowledge to achieve more effective
innovation faster

There are proven technologies somewhere in the world that
can address your key problems

The “Leading Area” 1s an industry or scientific field in which
similar functions have high importance

Generalize Functions to search in the “Leading Area”.

If solution from “Leading Area” 1s expensive, go to another
Areas.
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Function Oriented Search

Korea TRIZ Conference

How Many Ways Can You Measure Temperature?

SOLID BODY LIQUID GAS FIELD

e Termoelektricheskie thermometers.

* The Device thermo-electrical thermometer
 Standard and non-standard thermometers

e The Electric thermometers of the resistance
* The Types and designs TS

* The Bridge schemes of the measurement of the
resistance thermometer

* The Balanced bridge

* The Unbalanced bridge

* The Automatic balanced bridges
* The Measurement thermo-E~ ~

way IR

* The Automatic potentiomete
* The Noncontact measureme:
* The Main notions and laws o
* The Pyrometers of the partia
* The Optical pyrometers

* The Photoelectric pyrometer:
* The Pyrometers spectral relag
* The Pyrometers of the total r

* Bimetallic plate
* Spiral
* thermocouple

e semiconductor
thermometer of
the resistance

etc - ete
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Function Oriented Search
B

€ FOS Steps
Step 1: Define Main Function
Step 2: Define Root Function
Step 3: Search for Examples and Ideas

Step 4: Create Solutions
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Function Oriented Search Example: “Cosmetic Liquid”

Korea TRIZ Conference

What is problems?

What 1s Disadvantages?
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Function Oriented Search Example: “Cosmetic Liquid”

Korea TRIZ Conference

Step 1: Define Main Function

- h
, What 1s Main Function?

“Apply Cosmetic Liquid to Face”
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Function Oriented Search Example: “Cosmetic Device”
N Korea TRIZ Conference

Step 2: Detfine Root Function

e “Root function” 1s Abstract or Generalized Function of Main
Function.

e “Root Function” must be expressed as “verb” + “noun”
e Function must explain “what to do or what to change?”
e There 1s a database to support defining Root Function.

G=N3 PARTNERS |
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Function Oriented Search Example: “Cosmetic Device”

m RESOURCE

2.1. 3.1

Korea TRIZ Conference

Move field Move information
Tvpical examples Tvpical examples
2.2. 3.2.Add information . .
Add field Typical examples What 1s Root Function?
Typical examples
2.3.Delete field 3.3 Delete informatio
Typical examples n
Typical examples “ Add Substance”
2.4 Holdfield 3.4 Holdinformation
Tvpical examples Tvpical examples
2.5 Reflect field 3.5.Reflect informatio
Typical examples nTypical examples
2.6.Transform field 3.6.Transforminforma
Typical examples tion Typical examples

< Database of Root Function >

» Every Cell shows Typical Examples of “Root Function”.

- QVIGE
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Function Oriented Search Example: “Cosmetic Device”
I

Step 3: Search for Examples and Ideas

Korea TRIZ Conference

S ]
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“ADD SUBSTANCE” J
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Function Oriented Search Example: “Cosmetic Device”
I Korea TRIZ Conference

Step 4: Create Solutions

Solution

JIEKKEP” -Hon

| JIEK l_w;_\h{,lf"_ -b3

*ADD SUBSTANCE”

G=N3 PF;%F\&-EXERS | Quality Management & Engineering for Customer Value First! © 2010 QM&E 11 | QM&E




Function Oriented Search Example: “Cosmetic Device”

Korea TRIZ Conference

« Other Application with the same principle

‘ Perfume soft-tip pen

JIEKKEP” -Mon

JIEKKEP” -b3
‘ “Cosmetic Liquid
Inside”’

You can buy this device in
Aero or Artware (USA).

http://www.eco-artware.com/catalog/JR1-
perfume.php

G=N3 E%E-EXIERS | Quality Management & Engineering for Customer Value First! © 2010 QM&E 12 | QM&E
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Function Oriented Search Example: “Cosmetic Device”
I Korea TRIZ Conference

» Other Application Idea with the same principle

Perfume soft-tip pen

NICOTINE soft-tip pen

GEN3 PARTNERS | _ . QMGE
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Function Oriented Search Example: “Cosmetic Device”
I Korea TRIZ Conference

( Main
Function

‘. Function /

S

Step 3 f 7

Root Function
&

Database

Step 2
Root

Qunctinn ) =

; _ Typical examples
Add Substance E . LT
*TS: Technical System
GEN3 PARTNERS _ . QMGE
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Physical Contradiction
B Korea TRIZ Conference

Physical contradiction 1s a model of inventive problem where
opposite requirements are imposed on the same component
of Technical System.

Example

— Cell Phone buttons should be small to provide for small phone
body, but the buttons should be large to provide for convenient
dialing.

— Computer password should be long to make its cracking more
difficult, but it should be short to be easy to memorize.

G=N3 PARTNERS |
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Physical Contradiction
I Korea TRIZ Conference

Physical Contradiction Technical Contradiction

——Big =,

YA Technical Parameterl

0 TechnicalMParametef 2
“keypad of the telephone” '
Opposite Requirements -
to One Parameter h .‘
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Physical Contradiction
B Korea TRIZ Conference

» Separation: Typical Solutions for Physical Contradiction

Time

Substance & Field (Materials)

G=N3 PARTNERS |
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Physical Contradiction
B

« Separation with 40 principles

Korea TRIZ Conference
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Physical Contradiction Example: “Wall Socket”

B Korea TRIZ Conference

“Physical Contradiction?”

Wall sockets should be large
to insert many plugs, but
wall sockets should be small
to fit into small space

G=N3 PARTNERS
KOREA I
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Physical Contradiction Example: “Wall Socket”
B Korea TRIZ Conference

Solution in Time and Space: “Pop-Out Socket”

Principles Used for Solution Before After

5) & (Merging)

5 () el [® & o

3. ITpHHAIHN 00 Lo THHCHHA

17) Z& B (Dimensionality change)

17.Ilepexon B IpVIOE H3MepEHHE

“Push to Pop Out”

15) SX =4 (Dynamic parts) * A Pop-Out Socket with five power splitters.
ﬂ 5 v_.. * Flat like a normal wall socket until you push
@ to insert more plugs into the socket.

G=N3 PARTNERS |
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Physical Contradiction Example: “Wall Socket”

Korea TRIZ Conference

Solution in System Level and Substance

Principles Used for Solution Solution

5) &9 (Merging)

0 @

5. TTpHHIHI 0GB THHEHHA

17) A9 81 A (Dimensionality change)

7 | -

17.Ilepexon B IpVIOE H3MepEHHE

2) &&(Separation)

2 ®O0

GEN3 PARTNERS QMGEE
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Physical Contradiction Example: “Wall Socket”
B Korea TRIZ Conference

Solution in System Level and Space

Principles Used for Solution Solution

3) 28 = Z&(Local quality)

5) &% (Merging)

SERECD

5. TIp HHITHII 00 be THHEeHHA

17) & 21 (Dimensionality change)

i1 L L “'
17.Ilepexon B ApVIOe H3MepEHHE
GEN3 PARTNERS QMEE
| Quality Management & Engineering for Customer Value First! © 2010 QM&E 23 |
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Physical Contradiction Example: “Clothes Hanger”
I Korea TRIZ Conference

“Physical Contradiction?”

e C(Clothes Hanger should be
large to hang many
clothes, but clothes hanger
should be small to fit into
small space

G=N3 PARTNERS |
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Physical Contradiction Example: “Clothes Hanger”
[ Korea TRIZ Conference

Solution in Time and Space

Principles Used for Solution Solution

15) S =4 (Dynamic parts)

15 T A

7) X2 81 A (Dimensionality change) \¥

ﬂ? L L

17. Ilepexon B IPVIOe H3IMEPEHHE

GEN3 PARTNERS | _ | QM&E
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Physical Contradiction Example: “Clothes Hanger”
B Korea TRIZ Conference

Solution in Time and Space

Principles Used for Solution

Solution

5) & £4(Dynamic parts)

ﬂ@ v

17) A& HA(Dimensionality change)

17 | L

17.Tlepexon B IpVIoe H3MepeHHe

Similar PC and%
Similar Sélution b

13) AR & &(The other way around)

I

13. TIpuHumil «HaobopUL?

GEN3 PARTNERS, | _ | QM&E
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Physical Contradiction Example: “Clothes Hanger”
N Korea TRIZ Conference

Solution in Time and Space

Principles Used for Solution Solution

5) & (Merging)

0 | D

3. ITpHHAIHN 00 Lo THHCHHA

17) Z& B (Dimensionality change)

17.Ilepexon B IpVIOE H3MepEHHE

15) &= =4 (Dynamic parts)

_ Similar PC and A p M,
ﬂ 5 / VA Similar Solution = ' e

G=N3 PARTNERS |
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Physical Contradiction Example: “Clothes Hanger”
B

Solution in Time and Space

Principles Used for Solution

d

5) & (Merging)

Solution

Korea TRIZ Conference

Cywmnka ans 6e Gimi Grillo 3 manonsHasn
PaGo4as ANMHA ANS cywkk 6enba: 14 M. (8
Ten.: 8 (495) 651-6363

5. TIp HHITHII 0 0 e THHEeHHA

ApTMKYA: #4904039

17

17) Z& B (Dimensionality change)

17.Ilepexon B IpVIOE H3MepEHHE

—

e -

19

15) & £4(Dynamic parts)

i

Similar Solution

G=N3 PARTNERS |
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What is TESE (Trend of Engineering System Evolution)?
[ Korea TRIZ Conference

* The Trends of Engineering System Evolution are
statistically reliable lines of evolution that describe
natural transitions of systems from one state to another

* These lines of evolution are true and correct for all
engineering systems or large groups of engineering
systems

* TESE 1s a navigation system for development of
technical systems

| Business Consulting
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What is TESE (Trend of Engineering System Evolution)?

N3

1.

o

O 0 SN U AW

2/0/0/01810.010.0,

Korea TRIZ Conference

S curve (non linear development of TS as based model)
Conductivity level - increase

Dynamicity level - increase

Transition to the Supersystem

Ideality level - increase

Completeness level - increase
Substance-Field level MATCHEM
Macro- Micro (transfer)

Harmonization and non harmonization

| Business Consulting
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What is Line of development or “scenarios”?
I Korea TRIZ Conference

* Every Trends of TESE have some “‘sub-trend” as
mechanism and recommendations called “Line of
development” or “scenarios”

e There are 22 difterent “scenarios” from TESE

G=N3 PARTNERS |
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Line of development or “scenarios”

B Korea TRIZ Conference

* TESE(Trend of Engineering System Evolution)
Dynamicity level — increase; As an Engineering System evolves, it
and 1ts components become more “‘dynamic.”

““Scenario’ from dynamicity Increase
MATCHEM

I {b {ﬂ ﬁ§% 6: IFIEJ

immabie system Jaint Mary jpanls Campletely elashc Liqud, gas

G=N3 PARTNERS I
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How can we use “scenarios” for analogy?
B Korea TRIZ Conference

* If techincal systems(TS) follow similar scenario, they
use similar solution

o If the scenario of TS1 and TS2 1s similar, we can use
technology from TS1 for TS2

G=N3 PARTNERS |
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Examples of “scenarios” from “increase of dynamicity”

Korea TRIZ Conference

"l N

Mary jnis Camplelel elashe Liqusd, gas

Isrmobile wystem Joinit

Fi='d
Mechanﬁ:al field

N

[ ¢
- » L yon Gravity field
Function of “Hold of Lamp”
unction o old of Lamp S
G=N3 PARTNERS | Quality Management & Engineering for Customer Value First! © 2010 QM&E 35 | QM

Business Consulting



Invention of “business card” with TESE

krmable system

L

¢ ) -

Mary pirts Camgletel Elﬂ"tll: Ligud, gas

2krota.ru

Korea TRIZ Conference

lFl

VISTTING CARD - BALLOOH

A BB sl v B 8 T for 3 Vieting card.
for D Pramod Miphadkar, 3 ches! physician

Iy et e the dhetaiy. of e corsl one wesuid

G=N3 PARTNERS I

o % om i
\ 'i‘.".‘?“.“f‘.'?.f\,..\. i ot S 2krota.ru
rota ru
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Working idea for this seminar

Korea TRIZ Conference

-y,

| ¢ £ 0 =W

krmable system Jaint Mary janls Compietel elashc Liqud.gas \
/

We can create
business card with
TWO languages or TWO pictures

Picture 1- your name and company
Picture 2- your photo

G=N3 PARTNERS
KOREA I
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What is Harmful Machine?
N Korea TRIZ Conference

e Harmful Machine means the “Disadvantages of system”

e People develop "machines” 1n a direction of elimination
of disadvantages and using at the moment algorithm of a
choice of the cheapest Resources for achievement of thes
€ purposes

G=N3 PARTNERS |
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Resources in development (6 Categories)

B Korea TRIZ Conference

Substances——  Field

/N

Need Cost

Information 1 Informati'

Harmful Machine corresponds with all resource
Disadvantages are from every categories of resource

G=N3 PARTNERS |
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Type of Disadvantages vs. S-curve Evolution

B Korea TRIZ Conference
wlk

o

=  Type of disadvantages

=

Z

(Harmful Machine) vary with

evolution stage on S-curve

e Disadvantage 1s classified as

6 types with each resources

Time

G=N3 PARTNERS |
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Classification of disadvantages (harmful machines)

Korea TRIZ Conference

(anano-g) sabejueapesip jo sadA] 9

Old
TS

G=N3 PARTNERS |

6 Categories of Resource

N

Information
(cost)

Hanmful substances

Harmful fields (small noi
se-stability)

The big dimensions at
carrving

The small longevity (im
eof alife)

There is no corrective f
unction

The big cost of preparation
ofmanufactre

&

Prezence of accountmateria
Is

The big weight

The big dimensions atkeepi
ng

The big time at recharg
e

Low repairability

The small cost —bad

The small productivity

The big total power consum
ption

The eccentric shape

The small time of auto
nomous work

The mobility is absent

The big price —bad

Low power saturation
of substance

The big power consum
ption at inclusion

Banal shape and color

Ergonomics (the little time
before appearance oftiredn

=3

Few additional functio
ns

The big cost of repair

Necessity take away su
bstance

The big power consum
ption at switching

The shape is not coordi
nated with super syste
m

Low velocity (the big time
ofimplementation)

Manv additional functi
ons (uncertaintv)

The big cost of consuma
ble matenals

Necessity supply with powe
r-supplier, management

Manv movable parts

Small “range™

Thebig time mastering by s
kill {complexity)

Demands presence of a
dditional svstems

High cost ofrecveli

ng

36 types of harmful machine are classified

Quality Management & Engineering for Customer Value First! © 2010 QM&E 42
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Harmful Machine Theory
B Korea TRIZ Conference

* If techincal systems(TS) have similar disadvantages,
similar solution can be applied

* If the disadvantage of TS1 and TS2 is similar, we can
use technology from TS1 for TS2

G=N3 PARTNERS |
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Analogy for Solution 1

Korea TRIZ Conference

Examples to solve each types of disadvantage are in Database.

Information
(cost)

Harmful substances

Harmful fields (small
noise-stability)

The big dimensions at
carrying

The small longevity (t
ime of a life)

There is no corrective
function

The big cost of prepar
ation of manufacture

Presence of account m | The big weight The big dimensions at | The big time at rechar | Low repairability The small cost — bad

aterials keeping ge

The small productivity | The big total power co | The eccentric shape The small time of auto | The mobility is absent | The big price — bad
nsumption nomous work

Low power saturation
of substance

The big power consu
mption at inclusion

Banal shape and color

Ergonomics (the little
time before appearanc
e of tiredness

Few additional functio
ns

The big cost of repair

Necessity take away s
ubstance

The big power consu
mption at switching

The shape is not coord
inated with super syst
em

Low velocity (the big
time of implementatio
n)

Many additional funct
ions (uncertainty)

The big cost of consu
mable materials

Necessity supply with
power-supplier, mana
gement

Many movable parts

Small “range”

The big time masterin
g by skill (complexity
)

Demands presence of
additional systems

High cost of recycling

G=N3 PARTNERS |
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TESE (Trend of Engineering System Evolution)

N3

1.

o

O 0 SN U AW

2/0/0/01810.010.0,

Korea TRIZ Conference

S curve (nonlinear development of TS as based model)
Conductivity level - increase

Dynamicity level - increase

Transition to the Supersystem

Ideality level - increase

Completeness level - increase
Substance-Field level MATCHEM
Macro- Micro (transfer)

Harmonization and non harmonization

| Business Consulting
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Analogy for Solution 2: Connection with 9 Trends of TESE

The solutions for 36 types of disadvantage are defined as 9 trends of TESE
and examples of solutions are in Database.

Korea TRIZ Conference

Information
need)

Information
{cost)

Harmful
substances
BpegHelE
ESWSCTES

Harmful fields (s
noize-stability)
BpeaHelE nona

(Manen—bnaﬂ

The big
dimensions at
carmying

=y | BONcwKe rafspuTel
npK NEpeHocke
=_/...f'

The small longewity
(time of a life)
o

ManeHewaa
‘\,_,_

HAONMEEHHOCTE (E ek

HMSHM

Therais no
corrective function
HeTt MCI‘IpaBIﬂTEJ‘IbHDM

iy HELALM (O}'.i)’w

The big cost of
preparation of
manufacture
Bonewaa CTOMIOCTE

NoarMTOEKK MNPOMSED] ',- Ef

Presence of

consumable materia

Haname pac (O D/,—Dj

The hig dimensigsas.at
keeping
Bone wKe rabaprTais

AP XPEHEHMK (u

recharge
Bonewoe Bpema
NEpeEssp ALK

bad

ManeHeks A @}D\j]

LEHS - MADXO

The small
efficiency
ManeHeksa
MpoKsEogMTENEHOCTE

The big total powe
consurmption

SHepronoTpebne,

@)

Bonk W 08 SyhaaRHOS

The eccentric [’OJ

shape
SKCTRAaE R rAaHTHS A ,_-"'-._1

The small time of
autonomous wiork

The moaobility is I"FH

absent

OITCYTCTEYET
MOOKMNEHOCTE

Lo poner
saturation of

substance
Huzkaa
AHER NMHSCEIWEHHOCTE

B WECTES

EEMHHEHMHM

Banal shape and
colour

tirme before
appearance of e
tiredness (O*J
FRMOHOMHHOCT B (WS }:
Epera Ao ECSHMEHORER
YCTANOCTI )

Few additional

functions
Mano AON0OAHKMTENBHBR
dryHELE

The big cost of
repair
Bonkwas cToMIocTe
PERMOHT S

MNecessity take

away substanc
HeobxogmmocTe oM
EEWRCTER

The big power
consumption at

switching
Eonewoe

aHep ronchpeﬁneH BN

NEPERNHHEHFIM

The shape is not
coordinated with
super system

Low velocity (the big
tirme of
implementation)
Huzkaa cropocTe
(BoNbWoe Epema
HMCMOAHEHKA ]

Many addition
functions

(uncertainty)
MHOM LON0AHMTEN
hyHELN [HEHE S

The big cost of
consurmable materials

EoneWwsaA cTOMAOCTE,
PO HEX

MASTE S NG

Mecessity supply wiF—e
power-supplyer,
manageme nt

HeoGoaMrocTE  CHA0

SHERMOMCTONHMEDM |
YIRSE NEHMEM

MMany movable

d parts

MHO O B ke W A
HACTER

Small "range"
hlaneHekaa
#AaNEHOCTES

The big time
mastering by skill
(complexity)
Eonewoe Epenaq
OE NS0 eHK A yhieHKE
[CNoHHOCTE)
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Steps to apply Harmful Machine Theory
I

Step 1. Define disadvantage of technical system

Korea TRIZ Conference

Step 2. Find type of disadvantage in Harmful Machine Matrix

Step 3. Find useful examples in database

(Use recommendation from TESE )

Step 4. Analogy for solution

Harrmful
substances

dimensions at

The b\g

mmmmmmmmmm

36 types of disadvantage («harmful machine») @ connected with 9 Laws
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Find type of
disadvantage

Electronic Database
of solution for each
disadvantage type

Useful examples
for good analogy
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Case study 1 : Umbrella
I

Step 1. Define disadvantage of

technical system

Disadvantage
“Falling Down Problem”

Korea TRIZ Conference

Step 2. Find type of disadvantage

1in Harmful Machine Matrix

36 types of disadvantage («harmful machine») @ connected with 9 Laws

Substance | Field -  Space (shape) | Time (velocity) | Information Information
s - Simaems . Sae e | (esd) (cost
{Bopus)
Harmful Harmful fields (s1 \The big The small longevity | Thereis no The big cost of 7N
substances noise-stability) imensions at (time of a life) corrective function mepa;au‘un of
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Case study 1 : Umbrella
B Korea TRIZ Conference

Step 3. Find useful examples in database
(Use recommendation from TESE )

And different...
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Case Study 1 : Umbrella
I Korea TRIZ Conference

Step 4. Analogy for solution
Old System New System

Disadvantage “problem of falling down” 1s solved
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“Harmful Machine” (DISADVANTAGES) Theory, summary of example
I Korea TRIZ Conference

e 1f NE (TS1)=NE ( TS2) => we can use technology from TS1 in TS2

Electronic Database of “DISADVANTAGES” for FOS

DISADVANTAGE
“FALLING PROBLEM”

2.1. \

Harmful Field
Small noise stability

armful machine») @ cccccc ted with 9 Laws
shape) | Time (velocity) | Information Information
Y0, (need)

Useful example as good analogy . \ E; ¥
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Case study 2 : Fountain Pen with Logo
N Korea TRIZ Conference

Step 1. Define disadvantage of Step 2. Find type of disadvantage

technical system in Harmful Machine Matrix

36 types of disadvantage («harmful machine») @ connected with 9 Laws

Substance F|e|d Sp‘ace {shape) ’ﬁme (velncmy) Information Information
Eriljecren Bpens (ckapocTs) (need) (cost)
Harmful Harmful fields (smal Theb\g j he small longevity | Thereis no The big cost of
“ L3 L3 [ ,, substances (Q/ noise-stabilty) ((—)) d\mens\ons at q correctwe funcion P'Eﬂava"wv of K’j
Little information =" 9 oD vz
W ) o :
M@ o

The big weight

The mobility is z=
absent {

Low power @ The big power Ba‘na\ shape and
colour

saturation of consumptiog.at

substance (L)) inclusion fpmagerian gopan
Huoan Boneuce

:mepmnecmmﬁmnm aepronoTpesnen =

seweces | oxoserm

Mecessity take The hig power The shape is not
away substanc conaumpuo coordinated with

HeobxopmiocTs y6in super system

i o SOUDIY) sorvwre rmmB)| oo penn S
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aBaraHTHaA N
pea—— () R b
7N i e it
i
e

repair
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nepexnoeri
Mecessity supply Y
O

Disadvantage: Disadvantage Type 3.1
Pen has limited space capability The big dimension at
to hold information carrying
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Case study 2 : Fountain Pen with Logo
I Korea TRIZ Conference

Step 3. Find useful examples in database (Use recommendation from TESE )

Flat Body

P ..
Dynamicity
elescopic principle (nesting)
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Case study 2 : Fountain Pen with Logo
I Korea TRIZ Conference

Step 4. Analogy for solution

Simple example from FOS
Prototype =~ New goods

From collection
Of Y.Dan®@

G=N3 PARTNERS
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“Harmful Machine” (DISADVANTAGES) Theory, summary of example2
I

Korea TRIZ Conference

e 1f NE (TS1)=NE ( TS2) => we can use technology from TS1 in TS2

Electronic Database of “DISADVANTAGES” for FOS

DISADVANTAGE
“Little information”

Fountain-pens with logotype

Many info is
The big dimension
At carrying

3.1.
The big dimension
At carrying

SOLUTION_1

Profiotype

36 types of disadvanta

ge («harmful machine») @ cccccc ted with 9 Laws

Of Y.Dan ©

~

-
-

ommend Laws for 3.1.

@O

Useful example as good analogy

drdourad 51dodsd9)

[-i= SE=—
=
—

And different...
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Contents
B Korea TRIZ Conference

1. Create Solutions using Analogy in TRIZ
2. FOS (Function Oriented Search)
— Example : “Cosmetic Liquid”

3. Physical Contradiction
— Example : “Wall Socket” & “Clothes Hanger"

4. TESE (Trends of Engineering System Evolution)

— Example : “Business Card”.

5. Harmful Machine Theory
— Example : “Umbrella”, & “Pen with Record”

6. FOS + TESE
— Example : “Automated Labeling of Bottles™

7. Conclusions
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FOS+TESE Example: “Automated Labeling of Bofttles”

Korea TRIZ Conference
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FOS+TESE Example: “Automated Labeling of Bofttles”
B Korea TRIZ Conference

* Disadvantage in label machine

- Low production speed because of stopping and rotating to label

>

Moving forward Rotating during labeling Moving forward

G=N3 PARTNERS |

Quality Management & Engineering for Customer Value First! © 2010 QM&E 58 | BQMC&E

ssssssssssss Iting




FOS+TESE Example: “Automated Labeling of Bofttles”
B Korea TRIZ Conference

* Steps for generating solution

1)
36 types of disadvantage (charmful machinen») @ connected with 9 Laws

| Information ‘Information -
| (need) {cost}

e Step 1: Go to classification table
of “36 types of disadvantages”,

Harmful Harmiful fields (s The big The small longevity | Thereis no The big cost of 3 d 1 2 5 (144 I ‘h b b
substances | noise-stability) dimensions at {time of a lifie) corrective function P’EPE;E“U” of  Ngp an Se eCt ° e lg power
— Eseae nons camying OIS | o erwmenen | (o0e e : : 5 ””
BEWECTER (Manemkaﬂ_ ManeHekaa = o e
rverconr G S s () e o7 Q) |y consumption at switching
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4 = =z

M EHEHIA
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efficiency (@j g”"summm“ Wl shape 2 )) absent bad (ch

Nl Bonewoe cymianHos s ?
., R ) s D e TESE Laws
Lowi power ("_“ The big power Banal shape and Few additional The big cost of
saturation of time before functions repair
substance te!ppdearanCE of N | o AONOSHUTENEHE Bk Was CTOMOCTE

Iredness " - T
Huskan SR IOHOMIAHHOCT B ( -, '\,.,’—'——-\ P S _Cun e " = SL PER
A ) QD | 6 Analysis Conductivity SYSTEM
] JATUA ¥ sl A ,

Necessity take ’@ Low velocity (the big Many addition The big cost of v

Nl
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away substangSsek
d [] . implernentation) .
Heof: & .()
EZD i:a;:mom ¥ ‘:@iﬂ‘ switching r system —— [uncertainty)
e ((@ Bonbwos o 4 e oG (Bonbuoe epems zr—mm ;\un(nnnanen
b IHERMONOTREDNEHIES q ¥ PPHELAEA [HEHE LY
< NEREKIOHEHMI @b‘ D vene R )

e Step 3: Go to electronic database
to look for useful examples

o The big time 75 Damands
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FOS+TESE Example: “Automated Labeling of Bofttles”

Korea TRIZ Conference

Recommendation from FOS Recommendation from Conductivity
' The circuit of research of movement WB on « change of polarization »
Forward movement | Add working diagram for use law CONDUCTIVITY
+ o xis igher we |
Cross i }} g
Horisontal ILT'
"%ﬂtiﬁ Axis lower WB

- [

| i |

| 1 e e e o

----------------------------- { ‘I__Z__} ‘HHHHHHHHH
3 Axis higher WB

— I

New system
Axis equidistant ¥ H—1
AN \ Vertical | ‘ il
Axis lower WB

Phenomena "change of ‘ Structure of a phenomenon of polarization
types of movement"

Forward + Rotating Movement

* Conclusion: “Necessary to combine Forward and Rotating movement”
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FOS+TESE Example: “Automated Labeling of Bofttles”

Korea TRIZ Conference

Old System New System

* Stop and Rotate to Label * Move and Rotate to Label
* Add Two Labels
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Conclusions

[ Korea TRIZ Conference

1. Four Efficiency Method of “Analogy” in TRIZ:

A) simi

lar FUNCTION, similar solution (FOS)

B) similar PC, similar solution (Physical Contradiction)
C) similar disadvantage, similar solution (HM theory)

D) simi1

ar scenario, similar solution (TESE)

2. FOS, PC and HM are closely related to TESE

3. Can use “Analogy” 1n “Analysis Stage” and “Solution
Generation Stage”.

N3
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Conclusions

FOS + TESE is very
popular tool in search of

good analogy.

Korea TRIZ Conference

[Contradiction]

ool -Main Useful Function- Object]
[Multiscreen]

[Laws of engineering systems..

Matrix+principles]
[Inventive standards]

|su field modeling]
[Database of effects]
[ARIZ Second phass]
[Size-time-cost operators]
[ARIZ First phasa]

[ARIZ Third phase]
[Pointers to effects]

[Miniature men]

0 10 20 0 40 30 660 70

Figure 9: Frequency of TRIZ's main components: most often used

Figure 9 from ETRIA report 2009
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