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» TRIZ X

Ideality
Resource
Contradiction

Philosophic paradigms

Thinking process

Su-Field analysis, Standard solutions
Inventive principles, Trends of evolution
Tools Multi-screen thinking, Scientific effects
Trimming, Separation principles
Contradiction matrix
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PS: partial solution
Final solution
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» Step 1. 2X| &4 (analyzing the problem)
- 1.1 X[A EX|(formulate the mini-problem)
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» Step 1. 2X| &4d(analyzing the problem)
- 12 23+ @4 X|Z(define the conflicting elements)
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» Step 1. 2X| &4 (analyzing the problem)

- 13 7|&H™ 2+ £ Algl(describe graphical models for
technical contradiction)
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» Step 1. 2X| &4d(analyzing the problem)
- 14 A & MH(select a graphical model for further
analysis)
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» Step 1. 2X| &4 (analyzing the problem)
- 1.6 28 222l (describe the problem model)
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» Step 2. ARl E4(analyzing the problem model)
— 21 22 HO|(define the operational zone)
2P H(0Z, operating zone)2 24, || (ex - CHELY) E
7| &3} | QHEILE B EHo| 2 AE8AYR 7|EQ| |
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ZL2 A|ZHOT, operating time)& 241, | 1 (ex - QHE{LY) |
|&stC}. | OHE|LE B BR|o| AR RHEAIZHS HIEIt |
= | K|S TLa BARTL X|7| FIRIO) AlZH B2 |
D20| YO|Lp= A[ZHT1DF B&0| YojLty| | | EHE BIZH7F X|7] "X A2t T22 Lhe |
Ho| A7t T22 P g Aysic | LH :

Advanced Design Engineering School of Mechanical Systems Engineering

TRIZ — ARIZ

» Step 2. A&l 2 XM (analyzing the problem model)
— 23 A8 Jtsot S&2 1 2ol EAl(define the substance-

field resources)
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» Step 3. O| S| ZXM It Z2|H 29| H2|(defining
ideal final result(IFR) and physical contradiction)
— 3.1 O|Ate{ A*H-1 ™ O|(formulate IFR-1)

ool A= o|ySHAMS Folpt || (ex - HEL) |
c}. | X-QAE AIAHS BHGA X g1
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» Step 3. O| MG ZXM It Z2|H 22| ™2|(defining
ideal final result(IFR) and physical contradiction)
— 3.2 O|Molf ZAH-1 M 3(intensify definition of IFR-1)

X-Q40] Chsto] {22 SEDF &S & |1 (ex - 2HELY N
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» Step 3. O| S| ZXM It Z2|H 29| H2|(defining
ideal final result(IFR) and physical contradiction)
- 330132 =&F9| =2|& 2 :z=(identify the physical

contradiction for the macro-level)

ofgfel YA o2 Az +7o| 22|
242 7|&t.
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StLIIE =&5t7| ?lof [0fA2 =0
M o= otLte| 22| X HEH]0|0{oF o}
1, [ReEE HE & olLE s
e (22 0N £ O E =2|H
< E{]10] O OF BHCE”

Advanced Design Engineering

TRIZ — ARIZ

» Step 3. O| MG ZXM It Z2|H 22| ™2|(defining
ideal final result(IFR) and physical contradiction)
- 34 00|22 £=&°| =22|& 2 #=(identify the physical

contradiction for the micro-level)
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» Step 3. O| S| ZXM It Z2|H 29| H2|(defining
ideal final result(IFR) and physical contradiction)
— 3.5 O|Ale{ A *H-2 ™ O|(formulate IFR-2)

otzfjo] YACZ O|MS|ZAM-2E 7|
sich.

1 (ex - QFE{|L})
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-36 T 2oz E2|H 2 & (apply the
inventive standards to resolve physical contradiction)
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» Step 4. S &-% X9 =& (mobilizing and
utilizing of substance-field resources)
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» Step 4. 2 &-% K&l 9| =& (mobilizing and
utilizing of substance-field resources)
— 41 22 Atgh B El(simulation with little creatures)

IHe AR RER (0| BE) | (ex - OHELY)
I bl = fra = A
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» Step 4. S &-% X9 =& (mobilizing and
utilizing of substance-field resources)
— 42 O|Mol| 2o 2 HE oF 2™ Z2{L}7|(to take a step-
back from IFR)
O AlBIZ ™ HCH= of7t '
S g2 JPEeol e EHS = F
SiCh (Y2 21 s Zste Hol= 3

EE MY = ALh)

I
o
o
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(mobilizing and
] 2h2(using combination

ARIZ

utilizing of substance-field resources)
of substance resources)

» Step 4. =& -% A}
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5 ol al = .
» Step 4. 2 &-% K&l 9| =& (mobilizing and
utilizing of substance-field resources)
- 45 S & Xt 28 (using derived resources)
1= RUolM 92 28 £= 9cd | [@Ee) 2XE siZety| s SR YURK:
XISlat vl Z7to| SetES A[2stol 2 | | 012)7t TediLt, SREA o5 A &
HE shzs & Q=X HAESICH = 7 88 W& d9rze SH(Zxh=
_______________ =R EEET | Sejetol 22 4 9tk
Vo A S A~ | @5.9) XS o Zot7| o) 2T AKOY:
L3 Am lmal oAl 25 || 277t BastLy, EHz| o) K o
! ZAX A = O Xl HXSISHE ) 2o 1 %#31714%5! 8% Af%3HE ol:‘%_/lk_gi
(2 28 AN 28 SAAUSN L2 1| 2 ezl BR(O0|2)2 BE
TERER IEEER
4 Erjo| Uss exaE | @EL10) 74 82 Xt J1E ZiEioh
sex || ge 2rs depEcl eHs Yol
6 eixto| Qb || 2 o=’ 2efots oItk 7K 92 N8
7 Smoox | o b zierst e 2 mems
'8 5 | 2zol dleieEe e Zgste 20|
________________________________ | C}
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» Step 4. S &-% X9 =& (mobilizing and
utilizing of substance-field resources)
— 4.6 M7|%& &-&(using an electric field)

o
cHSGEFE R 220 =X - H1F
= ot =F0| §0|

=2 Ao stLtel M| 8 E= & 4
o 4= X8st= ™7|TS AHEHY &
HME 2 = A=AIE HESICL

1

1

1

I

1 (ex)
|IHO|Zo| YRS XML U
1

1

1

1

1

1

1

e

o
1. o3| E o 7HX| DHO|Z= 2 H|E
YT 10| o3t mjo|Zo| MY
2. mo|= Li&to| M7|Fg Jtstof mo|=&
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» Step 4. 2 &-% K&l 9| =& (mobilizing and
utilizing of substance—field resources)
- 47 Mup O Fo| st 22 &E(using a field and
field-sensitive substance) ________________________________

EI O Tl UAs BE O A 0|8 |1 (eX)

sio) ZNE HZAS 4 UK 2 HES | | AT + 2REEY
! N+ ST

Ch (MES o2 &at g R Exo| £¢) | Aol + 88X
1
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» Step 5. X| Al DB2o| =H&(apply the knowledge base)
- 51 5&d &&(applying the system of standard
solutions for inventive problems)

| EZ8|2 =8510] 2H-F XS 0|83 £ 8 Z0| JH5HE| ZHEBHL, |

— 52 SALEXN 28 (applying the problem-analogous)

Ofz| = 0|gotol BlZE 7|Zo| HIET LRl HHHZAS BB 2HE of
B 4 YR HESICE
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» Step 5. X| Al DBO| =& (apply the knowledge base)
- 53 228 2 siZdo| 229 22| #&(applying the
principles for resolving the physical contradictions)

IHHQl 22/ R o ZYE S A8 22[H RS o2 + UKl HE

- 54 22[H 22 520 22| =1t 2&(applying the
pointers to physical effects and phenomena)
ERREREE

AY S A8ol0 22| 2aS 2 & U=A| HESC, |
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= Step 6. X2 HE =2 X+ -d(changing or
substituting the problem)

- 6.1 7|=H S| 4oto 2 Mzl(transition to the technical
solution)

A7 SHZZ AL E I B S 7|e s 2Me 2 Hetdtel SRS Me
St o] 2§ Foiote X Nl dA=CNEE)E &5t
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» Step 6. &X|°] HA =2 Xj7+/d(changing or
substituting the problem)
- 6.2 3 2SI At St ZM7E 3 ZXS0| 22 E 2H|
QIX| =2Ql(checking the problem formulatlon for
combination of several problems)

SH7F S HEX| Y=CHE, (L1THO || (ex) DIMS 35252 Hstof Imm 20|
2 Z0t7tM) X7t o8 2XSol & |1 d %Egi EHAEES EE)E 7I%Ho

Stel ALERS A28t HOIX| Stolsich, || 1‘;gjf§|7nl¢%t9| Wes A F9 Arolof
Olok J2CiH WEo| CH2 EREz & :;‘a‘;ﬁ L ALS QIbTalx| oD AROlEl
2|5t OI-I_|-MI off 43510 OI: SHCh EHA | D.|_/|\__"—<':t9| [EIEF%E;T‘GE‘?Sl'hj P =E
o= g2l 26 & 718 F28 24 3. @O0 2 B0 BT O EH XA st
S FE 202 SEU FR UL | ook
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» Step 6. 2X|2| HA =2 X+ (changing or
substituting the problem)
- 6.3 X & H4(changing the problem)
SR} S ZEX| SECHY, (LATES |1 (e 2 Aol =4 2o A2, SHE M
2 SO[7FM) O}2 7|28 Do M || 0l Ottl HA A|ABo| MAS 3 ZH|
0] 2|2 HABIC} HRYO| HAHE MER 7|28 BE& 2=
701
(71 ZH) ctE SR/ 7IEE2 0I5t
ot mtoj= 2ol
L)

MY 10 o 0 m rot riy

-

(58 2H) 2218 —.X1|°| X =
(87 2H) 228 Ao} 7|20[ Ho=
= S YX|

- (G Z2H) 2 L{ot
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TRIZ — ARIZ

= Step 6. ZX|2| HE =2 M +d(changing or
substituting the problem)

- 64 x|
M7t SHAE K| R=CHH, (L10ge
2 SOP7HM) RIA - 2FHOM Z|

22HE MMestet. o maf of
Mz E| AFQ|A|AEIO| T O A X|AR
HE MMEdta).

Advanced Design Engineering

TRIZ — ARIZ

« Step 7. 22|8 22

ofl 2

=X X M = (reformulation of mini-problem)

x) TEH(7tALL B BHASHY A EXE

—
[¢]

Ao

2R) Y2to| Lo
= 23 37
MZ2 2H) BZHA AHD SZALHO)
IS8 BA NS Px sl Aty

P E

Ayw

School of Mechanical Systems Engineering

" 2 M(analyzing the

method of resolving the physical contradiction)
— 7.1 7'ds{ Z2t=2 T ZA(checking the concept of solution)

EYE RE 22N TS HESY &3
= gl Zets 45t

Advanced Design Engineering

- 22/ 222 o O|4HOZ ofR s
glo| e§zslofof &

J|Eo B2 SEE 2T-F AHUS B8
L 70| 7bs8R

Tanz ZEE 230 A8l It

3tp2
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TRIZ — ARIZ

- Step 7. 22|X 2 s ZLH 24 (analyzing the

method of resolving the physical contradiction)

- 7.2 748 AQtE oflH| E7H(preliminary estimation of
the solution concept)

[0j2| jEshZote Totstct | |1 Hgsizetol o ashz -1 Fa 27
NS FENTIET, NABE 2T o
2 01“1 =2|H 20| JhEsiZetof ofsh sf
AL QLR

322 AIAB0| H|23 5t 0|40 24

A Hofs|s 928 X1 e o= @

27} o{GA| Koj5| £ 717

4 Cl2f MOl A Aol 790l 27
HAI_7

Advanced Design Engineering School of Mechanical Systems Engineering

TRIZ — ARIZ

« Step 7. 22|X Dz dfZYE £ M (analyzing the
method of resolving the physical contradiction)
— 73 E3|Z AMSEI0 ES|SE JH5A HH(checking the
priority of the solution through patent funds)

[20f7l e zotel MRS SHAAHS Sotol HAHBICH

—

— 747085 Aetel dl Al 2 = A= Bt E2ME F
™ (estimation of sub-problems to implement the
obtained solution concept)

M22 NAHO| 47 Tr st AN |[- Fo1ue dAE,
WM 4 s 7t 2NE FHYC | [BHEIRE S
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TRIZ — ARIZ

- Step 8. =&l 8| Zto| X &(applying the
obtained solution)
- 81 MA[AEO| {EAH HEBE[OOF SF=X] =7
(estimation of changes for super-system)

| HHE AIAES TS AQIAIARO0| O{ZH HHE 0[O} SH=XIS FolBtct.

— O

- 82 &L gf|Zoo| MEZ2 §83t 21} AM(find new
application for obtained solution)

ol
rot
ot
=11
mjn
ne
-
30
rir
Ral
ox!
Hm

HZE ALY EE 49 AAHO| ofF 22 ]
S
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TRIZ — ARIZ

» Step 8. =& &l S| ZOto| M &(applying the
obtained solution)
- 83 Ct2 2H|0f 738222 X & (apply solution
concept for other problems)

ot M
bl

FE HEEXN S0 S Z 22 HNE 1 et S| 2R E 7=
b 2.CH2 X0 s Z )2 E HIE HET ==
UeX 4E

3.CH2 EX0f s Z )2 E Y2 H8g =
UeX 4E

4. g getel st 2
o

r
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TRIZ — ARIZ

» Step 9. 2| Z21E 24 (applying the problem
solving process)
- 91 0|2X EXsfZa-gar dX ZXMsHZuE S Bl
(compare proposed process and real one)
A 2HsHZIEnt O|2XQl siZIY S Hustat 2 XHO|FHO| AL H, BE
7| 23}at.

- 92 =EE JE5|Qt EE|=9| X|AZ H|W(compare
obtained solution concept and knowledge from TRIZ)

EEE ofet E2|= X A(ZHEL, 2EY, 22(H 21t §)2 Hlusit ¢ EL|
= X|Aof oj2{gt |2|7F e JAS ARte| XA ez 7|F3) Fef
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