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Historical analysis existing technologies for solve PC
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List of important parameters for PC and resources analysis

Physical contradiction
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Proposed methodological approach in
resolving PC for the manual

What cab ba there
instead of "butions™7
= Disadvantage (D)

« Model of describing
di it

+  Moded of describing

—_)

_—)

sadvaniages consisting
of TWO parameters (EC)
i

mubﬂl‘ﬂ_\_\_“

disadvariages
ONE parameter (PC)

= Duescription of D in the
language of functsons

]
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Useful prototypes for
creating concepts
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Calculating concepts using the
model of FC
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This is the zone of location of databases according to physical
contradictions PC.

,,,,,,, Having selected a disadvantage, which has to be eliminated, it is
easy to identify the parameter, which would be the basis creating

PC. It is necessary to click on the line field and to see the menu of
parameters.

e ns - . . PR Emrrpemear e s aen miereesseaspesies foprass prees s
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FIELD~ Harmful fields < Noise, overheat, vibration . MATCHEM 1.1.41.151.1.6.1.1.71.1.8, 1.2.3,7 11,17, 24,31, 36,36, 40+ 7+ |
other examples « Macro - micro 1.2.1.1.231.24125.225.2.26.
Harmonizatione 313422 423 451 452
5111.521.523 533534~
FIELD Significant weight < Traffic control barrier with a Dynamization + 111122124114, 16.1.1.7, 1.2.5.8 13.15, 28, 29, 8o ¢
weight, wheel — caterpillar drive | Transition to 124223313 451,452+ 30.31.356.36.37~
of the tanks < Supersystem. 5111.514521.523,
Harmonization« 5.33.534¢
FIELD» Significant total energy consumption, | Glue lamp — OLED, benzene Transition to 222 3.1.1 35.36..12.28, 1+ 9o |@
including utilization of system after engine - diesele Supersystem + 321,521
using it « Macro — micro+ 5.3.2, 5.3.5¢
Ideality~
FIELD» High energy consumption in switching | Opening a knife or an umbrella | Completeness: 241,315 9231517« 104
on ¢ using two hands — using one Conductivity. + 5.1.1.1,5.2.1.
hand, in case a spring is Dynamizatione 5.4.1
inserted «
FIELD~ High energy consumption in switching | Manually controlled gearbox of | Ideality, Conductivity 3.1.5,5.2.1 12,15,17.10.25,23 e ~
over- the car — automatic gearbox ... | Transition to 5.4.1¢ ;
other examples < Supersystem « =
=EEe 3w « n »
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Let us suppose that we are solving a8  srimssmrsessasase s/
problem, in which temperature IS an  f e e gu oo sor e Tiomw 0
iImportant parameter. It is necessary (dodaadasa .
to retrieve the collection of examples —Freemeseener =k "“‘”“ = 27'
of PC for the parameter  E— — o
temperature” and to look through FED p—
analogs, which could help you in
formulating your idea in the current g
project. /
Lﬂ" Significant weight -
Flelds and characteristic parameters| iz e —————
Energy (Joule} including utilization of system after using
Weight (kg)Bec (kr)
Energy expenses prior to main process (Joule or %) -L
Energy expenses afler main process (Joule or %) FIELD- High energy consumption in switching on -
Energy expenses for charging system (Joule or %) usi
Energy expenses on switch-over of modes (Joule or %)
Force (Mewton) in cas
I iwter EWEII:I} n “ set STeammesTor FIELD- : i;-:energy consumption in switching y/
[ Temperlue Rehiy | resolving the PC as
fo» g::zf;"’[ﬁ‘;ﬁ:,ﬂ:n?em” applied tgn each of the =T /
Electric charge (Coulon) parameters as a manual . Many moveable parts -
Difference of potentials (Vol)
Resistance (Ohm) m@je > v «
Electric capacitance (Farad)

Magnetic flaw (Weber)
Magnetic flaw (Weber)
Magnetic induction (Tesla)
Inductivity (Henry)
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Resolving a PC — the temperature should be high and low through “harmonization”

MATCHEM Macro — micro

FC: The temperature should be
both Bigh and low
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This type of disadvantage in the manual has
recommendations concerning trends for resolving
the PC

adil'u:i:luwuunaﬂuunuu«u.qwnvnn.nuunmnxnn lllﬂl_l!lr}ﬂ#ﬂ—‘l
i Conduglivly, 3165215140 | 283036 3037 ||
MATCHEM.
o = = Pulse
SPACE. The shage is not coordinated with A batile of jce in the form of || Harmonization | 24 Forward
Supersystems paralielepiped for preserving Dymamization » (B
alng. . other examples » Conductivity. . p
| | reciprocating
SPACE. Banal shape and colyr » Blue ketchup, a pack of Ideality, Transition teh 24
cigarettes in the form of a book 4 Supersystem,
Coordinatson: h
SPACE~ Shart nen distance Alcaine cell — jon-lithaanm Completensss )
baftery __other examples » | MATCHEM, Transition | 5.9
to S 2
_.1 Nom"" wm_ﬂmmﬂm‘ m ﬂ Z (AR R AR R RRRRRRRRRRERERRRRNRDNDN]
Table phone — mobile phone | Supersystemn .
i R i .
TIME- Shaort lifee duration (longevty) Protection from corrosion . | Coordination, Ideality, | 13
33 Pendulum
Rotary
Wave
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Resolving a PC —"open — close” and low through “conductivity”

Physical Contradiction and TESE

= The pencil must to be close, because
we can break the graffito during transp
ortation and must to be open for writin

a.

Solve PC via type of movements

| Putse |
Forward ¥ .
| ifﬁ?ﬂ] QI‘H,—.IQ = .C|OSE
—— + The pencil must to be close, because we
can break the graffito durin;
transportation and must to be open for
5 Y wmng
Pendutm Let's tray use different
) types of mo}/ement for
— create new ideas

impulse movement

Pendulum and revolving

Pendulum

wn|npuad

| JUBWBACW UDEIDY

2 Juswanow

* Open W close of pe

-

Rotation movement 2

Pendulum movement

Pendulum movement 3

Forward movement

resources of palm and fingers

Rotary and forward

Rotary movement and turn of axi

Open- close in “wave movement”

» Wave movement means "vibration” in mechani
cal level, and | don't found pencil with vibrati
on's system for function “open - close”.

» But next generation of systems for “

o" is computer program,

* Touch screen technology we can define
as “wave movement of working tool

for open close”

ﬂ

Touch sc

Forward

1

create inf

e

Pancutam
Rotary
wave
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Resolution of PC: the weight should be great

and the weight should be small

DG RAAR @B A9-008 03 8IEIE s % @) el 4w 0 o xaEhmEREEEv-A B
{ icnpasnenia B M3MEHEHHOM AOKYMEHTE vﬂc&mmvlf}ﬂav&v|_]?v|‘}|il

2 4 6 &8 1F 12 14 16 13202214161815553234363340424446:::485032545658&2%6254656&?D?2?4?6?%:..3032348688909254955533555_‘]

FIELD< Harmful fields ¢ Noise, overheat, vibration .. | MATCHEM: 114115116.117118, 1,23 7.11.17. 2431, 35.36. 40+| 7e |¢
other examples ¢ Macro - micro: 121123124125 225 226+
Harmonizatione 313,422 423 451,452
5111521523 533534~
I — — — — I — — — — — — — — — — — — — — (r— — — — — — — — — — — — ﬁ
Significant weight » Traffic control barrier with a Dypamization: 111122124114 16117, 12,58 1315 28 29, 8o @ I

I weight, wheel — caterpillar drive | Transition to 124.223313.451.452¢ 30.31.36.36.37¢
I of the tanks « Supersystem: 5111,5614521,523 |

Harmonization» 533.534¢ I
| ,

Significant total energy consumption, | Glue lamp — OLED, benzene | Transtionto | 222ots = = = | BB T T T

including utilization of system after engine - diesele Supersystem + 3.21,52.1¢ T
using it ¢ Macro — micro+ 532 535¢
Idealitye
FIELD High energy consumption in switching | Opening a knife or an umbrella | Completeness: 241 3150 92315170 104°
on ¢ using two hands - using one Conductivity,: 5.1.1.1,52.1¢
hand, in case a spring is Dynamizatione 54.1¢
inserted ¢
FIELD High energy consumption in switching | Manually controlled gearbox of | Ideality, Conductivity | 3.1.9, 5.2.1¢ 12.15.17.10.25.23 Mge -
overe the car — automatic gearbox .. | Transition fo 54.1¢ ;
other examples » Supersystem » s
S REELK i I

{ Pucoearme~ | | Aetodurypeir N\ \DO:‘JJJJ‘QLQ@|®"A'A'E"_§‘§!
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Resolution of PC: the weight should be great and small
through dynamization and Harmonization- Non-harmonization

-ﬁ. m"""“" of EC: the weight should % Mulmn of EC: the weight should v:wlunqn of EC: theweightshoud | T
b great and the weight should be be great and the wekght should be %% b great and the weight should be
amall small amall

2.3
“Substance as Field™

Y EL L
e oL Tp——

I

523,
“Substance as Fleld™

823
“Substance as Field™

LT T ——

[ | am® thegnt compsssatee)

8 |1t

[ | Bl ® iWeght compsesstee]

8 [o1?

[ ; am® Weght comosesatoe]

8 [t

¥ Iipems vt ¥ lipemrs vt ¥ Iipems e
cwlunon af EC: the weight should J p i jesclution of EC: the weight should e dizi¥ 521 523,
'ﬁ be great and the weight sheuld ba : Kgb“ﬂ’”' and the waight should be ot “Subst Fisld®
R small Ratation™ Substance as Fie
miall :

Bemmecan carpay et

Vodare of vhel a B 530 W)
Hpdston weed 1 14 rwe pas s

1.1.1.
“Add field™

E h -cwlull-un of EC: the weight sheuld ) o un K Resolution of EC; the weight ) ’ s K Resolution of EC: the weight
b graat and the weight sheuld be . .I should be great and the waight | .I should b great and the weight
ﬁ small - \(e) - mplate]

should be amall should ba amall
Ka = - e Ka - -
i~ B il =l
' R - 121 L2,
~Subelarcs a1 Field" “PRatatian”
1,14 “Taike thi subalants 1 1,104 “Take the submtants
| Treem esrvironmens™ { Trem esrvirenmens™
5 = @
B |er? JREC
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Calculating concepts using the

model of PC
Useful prototypes for | * What cab be there
creating concepts instead of “buttons”?

+ Model of describing
disadvantages consisting
of TWO parameters (EC)

+ Model of describing
disadvantages consisting of
ONE parameter (PC)

* Description of D in the

language of functions
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Certain popular disadvantages of engineering systems

E 1y Presence of consumable substances 3) Low —
iciency 4)Low energy inten of the substance 5) Mecessity to
utilize substances 6) Poor controlof substance flows

+ 7) Harmful fields B)Significant weight'®) Great overall energ
congumption, including the utilization High
enefgy consumption in switching on 11)High energy consdmption in
switch-over 12) Many moveable parts

+ 13) Large dimansions in transgartation 14)Large dimensions/in storage 1
The|shape is npt harmonized with the supersy§temn (SS) 16) Banal sha
and [color 17) Short distance of trayel 18?.% se of mobilty

b |
CF T RN T E N WEE T T '.;:/-- e

= 19) short life df the system (long
recharging period 21) short peri
of preparation for use 23) Long period of pi
Long period of mastering the skill

ity degreel is low) 2q) Long
of stationary work |22) Long period
es5s performance 24)

= 25)No corrective function 26) Excegsive level pf function performance
27) Insufficient level of function performance 28) Few additiona
fungtion 29) Lpw reliability Sngeﬂnog ires the presence of additiopal
r

systems (trimming as a trans unction to|other components of the
system)

(SR KN == el e O

Disadvantage as [an ingiep
categpry in sear

often the igentified Disadvantagel could becgme a
e a new system
« Inthis case thejheuristcs of reasoning the formatfof PC (phy:
contfadiction) is not used, while the [dentified Digadvantge is used
rce (as a REASON) for creating a new desjgn. In ordier to single
the Wwork with Is of PC and EC a nré term is

introduced, namely, Disadvantaiq_e nented Segrch (DOS), \which has
created as a analog of the term Function Ori d Search

+  The jmain criterjon of the search figf a prototypd is not the function, not the
PC and not thefsimilar EC, but gdisadvantage as a motive ciusing the

hitar t : " The disadvaitage as a “resol
engineering evolution”. The key formula of alf presented termi

==
i

p ditioned t:?* the vector of reasoning: "Pecple develop thelfechnology
in thi direction of eliminating Disadvantages, using for this purptse the
cl (inexpensive) rescurces, which arg available at the currery moment”

disa vantagge" is given below, This coldmn contains supporting coll
examples of inventions within the sgdpe of DOS approach to each of
disafivantages, which are singleg-tut

invention, for e
according to the
of technique
disguise” or agcording to

Lecture for Level 4 ( fragment)

22. Bpea n nomay

GTC2014 / www.koreatrizcon.kr
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« Collection of DOS for illustrating the use of parameter WEIGHT (Kg) as the
REASON for creating inventions in fairly different industries WITHOUT

formulating PC: the weight sahould be great and the weight should be

small”, in order to understand the difference in heuristic methods of searching
for prototypes, distinguishing between DOS, EC,PCand FOS. =

e
i P The rocket could INDEPENDENTLY held ITSELF on the -
Use gravity fields sta\l;ting table due to its own weight The suitcase ITSELF shows the Using of gravity field in watch
essel start system o —
+ Tongs for railway REATION m o e it

[ o 22 wtwoiant comomsation)

ockat e heavier S reckal, Sy e e
! ona o 16 o Water watch “clepsydra*

: Use resources of e IFR for iron g —
E : Saitroy of axisting disadvantages) \ b ——
gravity information DOS \\ = -
fields -m"ﬁm,f‘g;j Iron can ITSELF change position N\l g -
sistng disacvanaages]) Mass offyon= Gravity field =( it is X element)
“octugl
+ The toothbrush " é " 7 .___‘& m
can . - - - C
! +  Of course, in each house thare is & sweeper and &
INDEPENDENTL e Fand spade for rubbish. Haw could we 60 without « The sweeper can
Jihod Reekln 9 l 5 SEEmae iy INDEPENDENTLY
the vertical , Brobo!ype ia FOS - * OCTUGH B ooy E:;?ﬂg‘léﬂegt;g :)eglcal
a1 i *  Fundamentally the diference rmmum
position dueto a | oy e o e, field of gravity,
gravity field, ms;mm;mmmﬂgm"gg B which acts here as
:n)o:-uch acts :a; an %;n:g;ﬂ“ ~*§:f:"':='~ g an “X-element”.
-element” here AR Lm"&?&;"i‘:‘!”&: i
e ""!" z;:‘:m,w::. p:':": e

The dLISt HO LDS |TSELF’ because It The bottle can open ITSELF independe ntly due to| |Weight and gravity field = magnet force + gyroscope effect

has weight the fact that the wine has weight Lev.|tron — anti-gravitational toy
« The air ITSELF performs the cleaning : M:,Q”‘?t"’t T .
» The Road can whipping-top -
supply itself with C,s:' — holds in the air "..'
electric energy ITSELF due to the *
due to the weight a Mcmem; system of constant L
of the magnets and
automobiles and gyroscopic effect
ne caused by rotation

due to o

gravitational field, = oo
which functions ek

here as an “X- 2 " w

element”.

Ws use mschanrcalr ena'gy uf aar motion for air cleaning
) e Download of movi
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Conclusions regarding the “Electronic Manual of Physical Contradictions (PC)”

+ Developed manual in the form of an electronic manual is intended for coachings as part of a
training course on the topic “increase of competitiveness of marketable goods and
circumvention of patents using TRIZ".

+ The manual is based on the method of analogy according to which it is possible to find the
prototypes by the criterion of similarity of functions, similarity of disadvantages, similarity of
PC and similarity of scenarios of engineering evolution.

*+ Long experience of the authors in the field of actual design shows that the number of
generalized functions, number of PC and the number of popular disadvantages are FINITE,
which enables to be oriented at th formalization of the process of support of engineering
creativity in the form of electronic manuals.

+ The manual is oriented at the independent work of the starting TRIZ users and the supporting
collections of examples enable (like in the actual process) to formulate a particular identified
disadvantage in fairly different ways.

+ This approach enables to significantly increase the efficiency of TRIZ knowledge application.
An example of formulating the disadvantages as applied to the situation with a blown-up tire is
given below. Different methods of formulation in this or that way wil;l bring the user to realistic
concepts.

Variants for describing the disadvantages for explaining v-? \
the existing engineering solution on the standard 5.1.1.1 y : :

Use of emptiness

Long time of preparation for operation .

Harmful (mechanical) fields Necessity to use the pump

~

Significant energy consumption in switch-on

Harmful substances (nail)
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G=N3 PARTNERS

KOREA

Business Consulting

&

IQ after learning TRIZ

3 -V. Leniachine , TRIZ Master, Chairman of council for Level 4 Certification in Asia
4 - KJ —Jung, MBB 6 sigma, CEQC Gen3 Korea Innovation Consulting, Ltd

« To subscribe for coachings, visit
the web-site:

Thank.You http://www.gen3.co.kr/

* Or use the following phone number

010-2224-9300
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