Diagonal elements = data base of PC

Object exist 1
Object not exist 0

Y.Danilovsky © 2015 www.triz-solver.com
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Challenge:
We can try create electronic database for PC as additional
option for Althuller’s matrix.

Warning:
necessary modify and refresh the theory about PC. (PC
correspond with IFR? IFR correspond with trimming...)

Necessary clarify some parameters from Althuller’s matrix.



CopaepxaHne 4YepHOBUKOB

* It is really not systematized preliminary
materials about this topic

» [lanee 3TO NPOCTO «CBanka» He
CUCTEMATU3NPOBAHHbIX 3aMETOK 3aMETOK



Original text of Altshuller
http://www.altshuller.ru/triz/ariz85v-3.a
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STEP 3.3. Write the formulation of a physical

contradiction at the macro level:

STEP 3.3. Write the formulation of the ph
operational zone

during the operational time

should be (indicate physical macro-state, for example, “be hot”),
in order to perform the action (indicate one of the conflicting actions),

ool”),

in order to perform the action (name another conflicti ction or re l{ié@ment).
otes
25. A physical contradiction (PC) is understood ¢ dw e ‘L.y requirements
to the physical state of the opertional zoi e\a

26. If the compiling of an exhaustive f?@]uiat%n of PC causes difficulties, one can
rmulation:

component (or part of a component in the operatio
should be..., in order to... (indicate),
and should not indi

{ D Supersystem camponent

Target:
full list of disadvantages



1.1. ( BEC noaBmxkHOro oobekTa) He Npobnema: aAnpwxaobne,
nogBogHasi nogka, asToMoOUnb, CaMONET, OYKMU..

2.2 ( BEC HEMOABWKHOIO 00BLEKTA), TOXE HE np06ne|v|a: cTton, CTyn,
3gaHune, AoM, nanartka, ceau ans doyHagaMmeHToB Ha BEYHOW
Mep3noTe, rapax...

15.15 (BpemMsa 0encTBmAa NOABUXHOIO 00beKTa) — Kak 3TO MOHATbL?
Hanpumep adpdbektneBHocTb ? Vnn gonrosedHocTb ? Torga dyayT
KOPPEKTHbIMU NPUMEPLI: KOMbE — NYyNA UK TETUBA fyKa n
NOPOXOBOW 3apaL Unn naesa pexkynepauum afieKTpUHeckom aHeprm
B rmbpumaHbIX aBTOMODOUNAX, yBENMYeHne ganbHOCTK npobera

16.16 (BpemMsa OenUcCTBUSA HEMOABMKHOIO OObEKTA) Kak 3TO MOXHO
NOHATL ? HenogBM»XHOro 3Ha4YnT « HE NepeMeLLaemMoro, He
MoburnbHoro? [donroBe4HocTb nsgenus ? CKopocTb
Npon3BOAUTENLHOCTL ? Bpems narotoBrneHns MOHET, CHavana nnTbe
— NOTOM LUTaMMNOBKa — NOTOM KPUMTO BasitoTbl «DUTKOUH»

S\
L Bourp-Hasaposa, 2006



Physical Contradiction

open warm

close g4 cold
bi narrow
small\, broad

Some parameter

Exist Special case according to
Not exist Trimming approach
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“Dynamicity Increase” Trend

QM&E Algorithm Business Strat

As an Engineering System evolves, it and its components become more “dynamic.

“Scenario” from dynamicity Increase
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Electrical fence
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Object exist 1
Object not exist O

Pendulum

1 - AETAAb KOPYCA
2 - AETAAb KOPNYCA

3- WTOK

4 - WAPOBOI 3ATBOP

5 - YNAOTHHTEAB-TESAOH
6 - NPOKAAAKA-TESPAOH

7 - HABHBKA - TEPAOH

8 - KAHHOBAA TAHKA

9 - TAWKA

10 - KOHTPAULEE KOABLO
11 - PYSKA

12 - OBOACHKA - NAACTHK

=L A& )]
Thermostat



TESE (Trend of Engineering System Evolution)
BT

Korea TRIZ Conference

@ 1. Scurve (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)

/0/0/0.81010.0,

. Harmonization and non harmonization

GEN3 PARTNERS QVIGE
3 Management & Engineering for Customer Value First! © 2010 OM&E_45 |

TESE and PC

Solve in the TIME P@ We can solve PC

Solve in the SPACE

Solve in SUBSTANCE LEV. with 40 principles

Solve in SYSTEM LEVEL .
— and with TESE also.




COMPLETENESS .
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Remark for testing:

Without opposing the definitions offered by the author of TRIZ, Physical contradiction
implied contradictory requirements to the physical state of operation zone.

The following practical definition could be offered. PC, (like EC) is one of the possible
forms (methods) of thinking about the disadvantage of ES, the efficiency of which is
provided for through:

A) Identification of an important parameter, which has to be changed, in order to improve
ES as a marketable goods (“PC with regard to parameter”). Parameter should be both Big
and Small. This is a manifestation of Hegel’s dialectics “unity and conflict of two opposed
categories” and the principles of laws of preservation in physics).

B) To implant in the subconscious the doubt to use one of the components of this
engineering system (ES) in general (“PC of existence” or 1 and O _ there should be a
certain element in ES and there should’t be such element in ES. This format is directly
associated with the ideas of decreasing the number of components in ES by transfer of
function from one part of the system to another part of the system — “trimming”.

In its turn, the ideas of trimming are associated with one of the main heuristics of classical
TRIZ, one of the forms of IFR — “there is no engineering system, while the function is
performed”. There is an aphorism “The best component of the tank is the one, which is
missing — it cannot be broken”.

The conclusion is as follows — according to the definitions of GSA concerning PC, the user
of the tools of classical TRIZ should be able to find with the engineering system both “PC
with regard to parameter” and “PC of existence”, since these habits define this or that level
of creativity of the tested person as capacities for identification of a full or not very full set
of disadvantages of analyzed and studied object. These considerations enable to develop
a procedure for measuring creativity by comparing the results of the test yielded by the
tested person with a reference answer. That is a “Creativity coefficient according to TRIZ”

What is the way Technology 1 is associated with the methodological tradition of ARIZ 85 B
“from identified EC to formulation of PC”.

There is some interesting interpretation of IFR model. According to modern vision IFR can
be applicable with idea of TRIMMING and PC, because according to definition of G.
Altsuller there is two types of physical contradictions: 1) parameter must be bigg and small
and 2) some object mist be exist and not exist ( 1 or 0)




3 cateqories |Subiect|——action|— object
: <P 2 3

of PC existing Direction of parameter
process

PRIMITIVE STRUCTURE

subject action object

Solve in the TIME P
Solve in the SPACE
Solve in SUBSTANCE LEV.

Solve in SYSTEM LEVEL

P arameters: fast — slowly Increase parameter fast — slowly

T ) . Decrease parameter .

ime, sec, meter, —_— —_—

meter2, meter3, b Ig fO_p ebn —kclose, ﬂmove - b Ig

temperature, velocity, IX, broken — assembling,

power, ... Sma” Sma” open Warm .xi‘t O
@ Short - long r— Short - long

— close cold

Trimming direction 1

L

Direction of Increase parameter b'g i Barroa” Not exist
Decrease parameter sma roa
process @

Open — close, move —

fix, broken — assembling, Transitions from EC to PC

OXOIN

1 i i i i i Y4 Technical Parametert ObjeCt exist 1
existi ng Q Exist — not exist Exist — not exist Exist — not exist ) Object not exist 0
Increase parameter &

Decrease parameter ot @ : } 2# oven
Open - close, move — T e ® i : _ngose
. . echnical Parameter 2 o

fix, broken — assembling, Ll ﬁm

= A3AIT

Engineering contradiction as Physical contradiction as
Technology for thinking about ~ Technology for thinking about
disadvantages disadvantages



(1/ 0) and “trimming”

Ebject exist 1
Object not exist 0 PC- exist/not exist

7 open : :
_g'i%Te (delegation of function)
small (some parameter) TRIMMING as a philosophical approach

+ Main idea and easy logic according to increase of =
Ideality: s (f)

« strategy 1 - delegate the similar function in one element I= Dz
for 1) decrease of cost 2) increase of convenience b3 ($)

+ Strategy 2 — include some elements from Super System  |/a iistitSris 1
in Sysfe (decrease amount of elements in process for B.iistif X $is ¢
executing of main useful function)

7Harmfu‘l ses / Strategy 1 Strateqy 2

subspénces hte
7 / reate, e -
Spiog

/ : move

! lean P

fite, =
4

Exist

Not exist




Another examples PC 1/0 ("pump for wheel)

Variants for describing the disadvantages for explaining
the existing engineering solution on the standard 5.1.1.1

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) IFR & trimming reasoning
Some object ‘ in the process (system)
Q - - Must be Exist ]
nife for repairing Notexist o
. www.triz-solver.com
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Yury Danilovsky © 2014
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PC- exist/not exist (1/ 0) and IFR

IFR correspond with Idealltv model

» Version 1 : Exist some X element for
solve of current problem (remove or
destroy of existing disadvantages)

» Version 2 : The system ITSELF can
solve problem (remove or destroy of
existing disadvantages)

Stop
_ water

M |

\ A

IFR 1: There is X element in the bottle
for remove of disadvantage — “spend
big time for looking for of cup”

IFR 2: The bottle can ITSELF
removed of disadvantage - “spend big
time for looking for of cup” I s (f) «_+ Small amount function

Portrait of answer — using resource of (disadvantage)

, . + HF H ful functi bi
cover “space in cover for hold of z ($) " coet (disadvantage)
water”

EERTRTTTTTTT TR TRRRRY,

Calculation of
X element

A

Field .
none .
]

]

i

Substances




Helper for search “X element” Calculation of X elements via graph
of resources

Ideal Final Result (algorithm) "
+ Special model for thinking about disadvantages

step 1 - definition of current disadvantages -

Step 2

i o) sl knowledge TESE/
itself 5 ,— S8 Teynction! |patents|.
L (_|History of products M N\

Macro - Micro Graph of completeness
resources

‘ Harmonization e

Not harmonizatio
. Need - ] /e
%@ e : — models




1)Harmful substances 2)Presence of consumable substances 3) Low

efficiency 4)Low energy intensity of the substance 5) Necessity to
utilize substances 6) Poor control of substance flows

*_ 7) Harmful fields 8)Significant weight 9) Great overall energy

> 3 consumption, including the utilization of system after use 10) High

o. energy consumption in switching on 11) High energy consumption in
? switch-over 12) Many moveable parts

13) Large dimensions in transportation 14)Large dimensions in storage 15)
The shape is not harmonized with the supersystem (SS) 16) Banal shape
and color 17) Short distance of travel 18) Absense of mobility

aoeds




HEKOTOPDBIE MNONyJiAPHblIE HEAOCTATKU TEXHUUECKUX CUCTEM

7) BpeaHble nona 8)bonbwor Bec 9) bonbwoe cymmMapHoe
OHEPronoTpebneHme, BkNrouaa yTunmdaumko CMCTEMbI NOCHE
ncnonb3oBaHKA 10) Bonbwoe aHepronoTpesdbneHne Npu
BKNOUEHUKT1) Bonbwoe aHEPronoTpebneHne NP NepexkIroyeHmnm
12) MHOI0O ABUIYWMXCA YACTEN

« 13) bonbwwre radapuTbl Npu nNnepeHocke 14)bonblwme rabapurTbl NPU
XxpaHeHuK 15)dopma He cornacosaHa ¢ HC 16) baHanbHaa ¢opma U
useT 17) ManeHbkaa aMcTaHuma npodera 18) OTcyTCcTBYET
MOBGMNBbHOCTb

* 19) ManeHbkoe BpemMa KM3HKWM CUCTEMbI ( A0ONTOBEUHOCTL) 20)
Bonbwoe Bpema nepesapaaku 21) ManeHbkoe BpemMAa aBTOHOMHOM
pPa6oThl 22) Jlonroe BpemMa NPUroToBNEHUN K UCMONb30BAHWMIO 23)
Bonbwoe BpeMa UCNOSIHEHMA Npouecca 24) boblWwoe BpeMA
oBnageHva yMeHuem

« 25)HeT ncnpaBUTENbHOM GYHKUKMK 26) M36bITOUHbLIM YPOBEHb
MCNOJIHEHUA DYHKUMK 27) HeaocTaTouHbIM YPOBEHb UCMONHEHMA
bYyHKUMK 28) Mano AONONHUTENbHbIX GYHKUMM 29) HM3Kkan
HaaéxwHocTb 30) TpebyeT HAaNMUKMA AONONHUTENbHbBIX CUCTEM
(TPUMMUHI Kak nepepava GyHKUUKU APYrMm an1emMeHTamM CUCTEMbI)




Typical problem Trends helper in 40princip | Suitable
(SImpitey, =g (simplify list) les tamily Standards
Small capacity S curve model (mono-b | 5.6,7,20,38,39,40 21.2,311,31.1,5.3.3,
@ i-poly) consider non linea 534
r process of development
small reliability of syste | Compleleness considerin | 9,10,12,23,32,34,37, | 1.1.3,1.1.7 2411 5.2.2
i big tiredness crease of part until to rob 38 .5.2.3 HAA

tic system

5

Conductivity increase diff
erent ways for increase o
f productivity

High cost of result

4, 9,14, 15,18, 17,21,
25

2.24,23.1,5.2.1
,9.4.2

Idealily consider increas
e amount of function and
decrease of spending m
aterials/ time, movement

small amount of functio
n, big amount of parts

4.5,6,7,8,9,10,16,19,
20,22,24.25,26,27 32

1.1.4,23.3 ,3.1.4,
4.5.2 ;5.1.3 ; -5.2.1

Iransfer to SS consider ¢

Expensive resources.
ontact with super system

d ( perfect) system

2,6,11,13,26,38

5.1.1.1,6.23,5.1.3
0:4.1,6:2.2

o

e Dynamicity consider bon

Size of system befor
pplication

1 718,187, 18,25,
29,30

2.2.2 225 243 ,5:14

d between parts of syste
NN
MATChEM consider proba

m
Small efficiency 5
@) bility of change type of e
nergy for process

9:6,8,9,10,19,22,23,
24,28,32,34, 36,37

1.1.1,1.25 ,2.1.1 ,2.2.1
4.3.2 .5.3.4 535

Cost reduction, old syst > micro consider e
very condition of substan

<l @)Ces

AN acro
Macro

1,5,6,23,27,28,29,30,
31,34,35,36,38,39,40

L1210 1.9 222 .22.3
,2.2.6 ,5.1.1.1,5.1.4,,53.1
,5,3.3 ,6.3,b

Small convenience Harmonization consider in
crease level of convenien

ces

1,2,3,7,9,10,12,23,24
u38,39

1.1.41.1.61.21,1.24,2.25,
2.26,2.31,31.3,4.22.4.23,5.
5.1.4,5.23,5.33,51.1.1




Necessary create the inspection between 39
parameters from Altsuller’s matrix and 30 popular
disadvantages. Several parameters from list 39 is
clear, several parameters not clear...

After creation of helper, connector between 39 and
30, we can create database for PC in diagonal
elements for Altsuller’s matrix.

1)Harmful substances 2)Presence of consumable substances 3) Low
efficiency 4)Low energy intensity of the substance 5) Necessity to
utilize substances 6) Poor control of substance flows

*__ 7) Harmful fields 8)Significant weight 9) Great overall energy

o 3 consumption, including the utilization of system after use 10) High

o. energy consumption in switching on 11) High energy consumption in
® switch-over 12) Many moveable parts

13) Large dimensions in transportation 14)Large dimensions in storage 15)
The shape is not harmonized with the supersystem (SS) 16) Banal shape
and color 17) Short distance of travel 18) Absense of mobility

aoeds

1. Weight of moveable object

2. Weight of immobile object

3. Length of moveable object

4. Length of immobile object

5. Area of moveable object

6. Area of immobile object

7. Volume of moveable object

8. Volume of immobile object

9. Speed

10. Force

11. Tension, pressure

12. Shape

13. Stability of object composition

14. Strength

15. Action time of moveable object

16. Action time of immobile object

17. Temperature

18. Light

19. Energy consumption by the moveable object
20. Energy consumption by immobile object
21. Power

22. Energy losses

23. Substance losses

24. Information losses

25. Time losses

26. Amount of substance

27. Reliability

28. Measuring accuracy

29. Manufacturing accuracy

30. Harmful factors acting upon the object
31. Harmful factors of the object proper
32.Convenience of manufacturing

33. Convenience of operation

34. Convenience of repair

35. Adaptation, universality

36. Complexity of device

37. Complexity of control and measuring
38. Degree of automation

39. Efficiency
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Function- transform of information

photography’s process

b

1

10

’\1

/«M

Il‘

° E- paper

21:00:30

Touch screen
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Printers as functions: move and add of substances

yvstem where a 21

c UNIPRINTER ld allow us t t
pvq /////// mercial suppligr-.

_ Serial Impact Dot Matrix

Bubble Jet
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Kanna

Piezoelectric Ink Jet
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DOD - Piezoelectric //
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Laser printer

Dye-sublimation pri nter http://en.wikipedia org/wiki/Dye-sublimation_printer

« A dye-sublimation printer (or dye-sub printer) is a computer printer

which employs a printing process that uses heat to transfer dye onto
0 < medium materials such as a plastic card, paper, or fabric. The
BoHa sublimation name is applied because the dye transitions between

NNaeneHua

the solid and 335 states without going through a liquid stage. Many
consumer and professional dye-sublimation printers are designed
and used for producing photographic prints.




Melting

«

Solid Freezing

Sublimation

Vaporization

/ «

Liquid Condensation

Deposition

Enthalpy of the system

lonization

“

\) " . .
Gas Delonization

Plasma
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Rotary movement
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