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Theory of Inventive Problem Solving : TRIZ/TIPS
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Dept. of Industrial Engineering, Sungkyunkwan University

Abstract

TRIZ, the Russian acronym for Theory of Inventive Problem Solving(TIPS) is
introduced in this paper. The core concepts of TRIZ such as levels of inventions,
patterns of technological evolution, technical and physical contradictions are
explained. It is also discussed that how TRIZ can be applied to quality function
deployment in order to overcome negative correlations(i.e., trade-off relationships)
between engineering characteristics. Some case examples are presented for the
purpose of explanation.
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AﬂﬂH SdES

<E 2> 397}A EFE 7 (Standard Features)

1) Weight of moving object

2) Weight of nonmoving object

3) Length of moving object

4) Length of nonmoving object

5) Area of moving object

6) Area of nonmoving object

7) Volume of moving object

8) Volume of nonmoving object

9) Speed

10) Force

11) Tension/Pressure

12) Shape

13) Stability of object

14) Strength

15) Durability of moving object

16) Durability of nonmo¥ing object
17) Temperature

18) Brightness

19) Energy spent by moving object
20)- Energy spent by nonmoving object

21) Power

22) Waste of energy

23) Waste of substance

24) Loss of information

25) Waste of time

26) Amount of substance

27) Reliability

28) Accuracy of measurement
29) Accuracy of manufacturing
30) Harmful factors acting on object
31) Harmful side effects

32) Manufacturability

33) Convenience of use

34) Respirability

35) Adaptability

36) Complexity of device

37) Complexity of control

38) Level of automation

39) Productivity
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<¥E 3> 407}A %4 g (Inventive Principles)

1) Segmentation

2) Extraction

3) Local quality

4) Asymmetry

5) Combining

6) Universality

7) Nesting

8) Counterweight

9) Prior counter-action

10) Prior action

11) Cushion in advance

12) Equipotentiality

13) Inversion

14) Spheroidality

15) Dynamicity

16) Partial or overdone action
17) Moving to a new dimension
18) Mechanical vibration

19) Periodic action

20) Continuity of a useful action
21) Rushing through

22) Convert harm into benefit

23) Feedback
24) Mediator
25) Self-service
26) Copying

-27) Inexpensive, short-lived object for

expensive, durable one

28) Replacement of a mechanical
system

29) Pneumatic or hydraulic
construction

30) Flexible membranes or thin film

31) Use of porous material

32) Changing the color

33) Homogeneity

34) Rejecting and regenerating parts

35) Transformation of the physical and
chemical states of an object

36) Phase transformation

37) Thermal expansion

38) Use strong oxidizers

39) Inert environment

40) Composite materials
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25989 H2oE AUsAE EEERS0) ¥oln, ATt oz Azt ots
& EZSAT) $olA Utk AP YR o] 1&H Reg AAsted S
9 & & BRAYSo) FolA BT (F 4 FF).

<E 4> E %3 ¥ (Contradiction Matrix)

il 2. 38. 29,
= Weight of | Weight of . Degree of | Productivity
AA D moving nonmoving automation
‘_";;L_g_ = object object
1. Weight of _ . 26, 35 35, 3
moving object 18, 19 24, 37
2. Wel(il:it;l of . 2 2% 1, 18
nonhmoving 35 15, 35
object
38. Degree of 28, 26 28, 26 . 5, 12
automation 18, 35 34, 10 35, 26
. . 35, 26 28, 27 . 5, 12
39. Productivity 24, 37 15, 3 35, 26

[2}a 1] Z2w719) AA

F& 22& &usted ASEHE Z2Yrle 2% 93 o)lRE Ay sisto
T AF7NE AHEIIA T, EAlE Al2do] g BR& s Aot}

o] A 71€3 Eed 29I Fele ZAE sy A AEINE ALE
SAEE Al2do] BEXEA Hus Holth R&dyd L o]f37] Y3ty QA
EF54 22 Durability(;Duration of action) of moving object, &85+ FEFEA O
2  Complexity of device® MAdW, megae Asymmetry, Prior action,
Pneumatic or hydraulic construction, Dynamicity®} Z< W3 daSe o)l&3letn
A gt '

TRIZ A&E A2ZEg o] 3AQ) Invention MachineAt] TechOptimizer®] Principles
EEdA MddtEe EEEAY dEHE EFEHSZ duration of action of
moving object$} device complexityE ztzt A&slE <29 2>¢9 72& UL B &
At
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AsymmetryE 7|22 3o Zujrle] vigg HgPoz BEY A2"L EFsA
REZ R EFO TEE AGsA T £ U

(2) 229 deg o83 g3 e 2

SA At ule} Zo] E¥ A R4 (Physical Contradiction : PC)ol@& 7)< A AE
o o= & &4 Z& FenErt golol 3 FAld wolop a1, glojob I B
Aol glojol ste 4%e 23T oEd B3 E&e sy 984 TRIZE o
7 2L 471A 289 Y93 (Separation Principle)E& o] &3},

- A1Z+3 £ (Separation in Time)

- 33 #32 (Separation in Space)

- FE3% HAME £ (Separation between the Parts and the Whole)

- 279 W& #37 (Separation upon Conditions)
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= EAsta, of" d+= —;“-XHS}Z] EA o AF7]9 ‘*7 = E93 E&g AHH
B2 2 dojtt. AR} o)A FS & wole EAE YA HAW, 8P Fo
= Mg Heo
@ 13 239

shrte] &40 AdFqME T3, g2 ZBdAME BA ot T2 o &40
o= EAst, & FAAE EA8R A ot Q5] F2 A= 2 A
o] FIHQA FFe]l dEAQ Az & 5 ot

gtitel £l AA Alade FEAME od st e 2T, BE £FME=
€ @S A ok ZL& o £Ao] Axd" FEANE SASAY, BE FF
AME A FA g} o F o, ARAY AUYL vlolza g FRAME dus}
AL, B2z FEAds FA3Th AFA £ FGA7E EFHI] oldole A
1A 5 EgEd nAE Ag

[AHel 2] A A o) dA
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¥y 7 F=2).

<1'"’é ™ —'4‘51 ’\-4 & 01%5‘* A3

of JoE Bul$2 W APE o] 8% FA A BY SHE: AAARo
100747 detta g,

3. TRIZ®] & : TRIZY} QFD9 5%

a7l 2 FAMGE AFoly Mulxe MARAN AAHOE udA T s =
A7 ANQFD)E 1980 Fut o]F 98 HFHUTY. FTAssAMN FAAdL
aMol @ FAFEHWhats)2 FHFHo)x ;‘3"*“—1 o]7] Wil ol& sty AA ] w
Y ¥ v ABH L AFHA 715 Hows)S & do Ao,

ZTF 7I€5AHE T A= dYoe) ““3'6}7“ He ZA$7F ok <led gge
QFDe| FAEEQ FHANEMHOQ)Y ABRE 3123t Correlation Matrixol

=) ABBAZ YeEhdo AFAAY HARUL 22 A2BAZ IS M)A
AF3e Aol HOQOlM Hows 7He) 29 #AE TRIZA Bee 2o s
¥ £ 4 At F, Howsy ol su1Z 7JMA7 13 88 2 Howsst 34
gt mebA olE BEog HFYste TRIZY ZeadyPL o234 S| HOQ Ao
Lo BAE 2EHoE HAY 3 ot

<21d¥ 8>2 TRIZY 2&8B3 QFDY HOQES &3 TdS 719stA e
Zolt},
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