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ABSTRACT

Purpose: SIT(Systematic Inventive Thinking) has been widely used in recent years. The validity of the five
thinking tools of SIT is examined, and how to improve the inventive thinking tools is investigated.
Methods: Frequency analysis on the usage of the TRIZ 40 inventive principles was used. Inventive thinking
tools are derived by eliminating principles with low frequencies and grouping similar principles together.
Results: Segmentation, prior action, combining, extraction, cushion in advance, transformation of properties
are most frequently used among the 40 principles of TRIZ. The most frequently used principles and similar
principles with them are grouped into new inventive thinking tools. Two of them, division and attribute depend—
ency, belong to the 5 thinking tools of SIT, and the others, proactive measures, combination and reversal,
do not.

Conclusion: The newly identified inventive thinking tools are division, combination, proactive measures, attrib—
ute dependency, and reversal. The new five inventive thinking tools are quite efficient since they can cover

more than two thirds of the TRIZ 40 inventive principles.
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Table 1. The 40 inventive principles of TRIZ

1. Segmentation 21. Rushing through

2. Extraction, Taking out 22. Convert harm into benefit

3. Local quality 23. Feedback

4. Asymmetry 24. Mediator

5. Integration 25. Self-service

6. Universality 26. Copying

7. Nesting 27. Inexpensive short-life object

8. Counterweight 28. Replacement of mechanical system
9. Prior counteraction 29. Pneumatic or hydraulic construction
10. Prior action 30. Flexible film or thin membranes
11. Cushion in advance 31. Porous material

12. Equipotentiality 32. Changing the color

13. Inversion 33. Homogeneity

14. Spheroidality 34. Rejecting and regenerating parts
15. Dynamicity 35. Transformation of properties

16. Partial or overdone action 36. Phase transition

17. Another dimension 37. Thermal expansion

18. Mechanical vibration 38. Use strong oxidizers

19. Periodic action 39. Inert environment

20. Continuity of useful action 40. Composite materials

T 2YZ(R. Horowitz)= 40714 2987} 71e4 B9 s Aol axtdox|nt &3 1+ #4171 9l
A7V tHHorowitz 2001, Park 2015).
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Table 2. The Five Thinking Tools of SIT

Thinking Tools

Description

Examples of Umbrella

1. Subtraction

The elimination of core components rather than
an addition of new systems and functions

A part of the umbrella is transparent to
allow the user to see where they are going.

2. Multiplication

A multiplication of elements already existing in
the product along with required change.

The cover has been multiplied and changed
in its location - an umbrella for two.

3. Task
Unification

The assignment of new tasks to an existing
resource(i.e. any element of the product or its
vicinity within the manufacturer's control).

The handle has been given the additional
job of theft protection. The handle act like
a handcuff.

4. Division

Dividing a product and/or its component
functionally or physically and then rearranging
them in space or time.

The stretchers that support the cover have
been divided out and places on the top.

5. Attribute
Dependency

The creation/removal of symmetries or
dependencies between existing product
properties.

The Senz storm umbrella that "breaks
symmetry" by having a different shape.

SIT 574 Atarx=-ol
Heo et al. 2016), Z131¢] TRIZ 407}

3
e W FRE Pl TRIZ
=k

et gapde olg AFoA sHeld ul g)
2| "2

A9 drht 2 HokseieA]

A uHStern et al. 2007, Kang et al. 2016,
A=A ASE vk glok 71 ol

olg AsE 48A IS SACA 8] PES7] Wt AzE.
TRIZ A8 &S A AR S48 F2 7% 95 AAA 79S8 Alolstas glem, TRIZ 484
#lgo] 71E4 dAE 2T 7199 Know-Howol7] Wizl o]5 s70sk# &aL 3l o] folrt. o] mjzol

TRIZo| gk Case Study7} obd o] &4 A= Zo| A ==
4078 ] TRIZ L&A E0NA AExAE A
T aaE T et P Bl 2 s
%38 S(Kim, Yoe, and Park. 2017)2 22¥ IT

£9] llevbare 5(2013)<&

A8k A3}, TRIZE 7438 FZ8), ARIZ 59 11
g5 W ARIZZE 7P A S8 ek wela ME}

2 719091 SRRl A 20063 5-E 2016\1744] TRIZ WHE&
Be3te] 2a)m A4 BASE Al 25130 EHA o % TRIZ =7 8825 HA gk Wy, l‘f:rll%ﬂ
<73, Trimming, SLP(Smart Little People) 23, 7]=x13}e] WA, ARIZ, Effects 53 #2 theFgh TRIZ W
22 Z uigQla]y) AE AE(wnke A% iﬁ“'ﬂ] o] 1% } Al S o] 2AIE(EA Bg, tasd
o] B) EFo A 7P ol &8s = Zlo® YElwth 2,513719] TRIZ 484 & #ddel7t AHH 2,3957



Kim et al : Improving the Inventive Thinking Tools Using Core Inventive Principles of TRIZ 263
of vhal wele)d AT FAR 23t Table 33 o] vehde,

A5 # 7} ¥Hd ¥l (Kim and Park 2017)2 Table 39| ¥ e HES ﬁﬂr 4071 g le)E EU= SIT 57}
A NTETE BEH E29Z(Horowitz 20008 A F AT} ThE o) A4 ere A2 Slsjeln B A
o A= Table 3o Aeld Agde]o] A AN EE Efj® Wt 7H“E‘ WA AETE EE]E S

Table 3. Frequency of use of the 40 inventive principles
Inventive Principles freq.(%) Inventive Principles freq.(%)

1. Segmentation 328(13.7) | 21. Rushing through 12(0.5)

2. Extraction 141(5.9) | 22. Convert harm into benefit 33(1.4)

3. Local quality 90(3.8) | 23. Feedback 64(2.7)

4. Asymmetry 68(2.8) | 24. Mediator 99(4.1)

5. Integration 183(7.6) | 25. Self-service 31(1.3)

6. Universality 53(2.2) | 26. Copying 35(1.5)

7. Nesting 60(2.5) | 27. Inexpensive short-life object 13(0.5)

8. Counterweight 7(0.3) | 28. Replacement of mechanical system 63(2.6)

9. Prior counteraction 53(2.2) | 29. Pneumatic or hydraulic construction 5(0.2)

10. Prior action 248(10.4) | 30. Flexible film or thin membranes 38(1.6)

11. Cushion in advance 133(5.6) | 31. Porous material 12(0.5)

12. Equipotentiality 9(0.4) | 32. Changing the color 27(1.1)

13. Inversion 100(4.2) | 33. Homogeneity 14(0.6)

14. Spheroidality 35(1.5) | 34. Rejecting and regenerating parts 7(0.3)

15. Dynamicity 51(2.1) | 35. Transformation of properties 106(4.4)

16. Partial or overdone action 52(2.2) | 36. Phase transition 3(0.D

17. Another dimension 94(3.9) | 37. Thermal expansion 8(0.3)

18. Mechanical vibration 16(0.7) | 38. Use strong oxidizers 4(0.2)

19. Periodic action 40(1.7) | 39. Inert environment 7(0.3)

20. Continuity of useful action 10(0.4) | 40. Composite materials 43(1.8)

Total 2,395(100)
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