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Abstract

The study proposes multiple TRIZ contradiction solution strategies for addressing PC (Physical
Contradiction) and TC (Technical Contradiction) by implementing TRIZ cause—and—effect tree. The
problem associated with TC of the ends is solved by PC of means which employs a causal relationship
between causes and effects.

The TRIZ contradiction solution strategies demonstrated in this research are classified into 3 types of
combined strategy as follows: 1. To—Be PC and AS-Is PC, 2.To—Be PC and As—Is TC, 3.As-Is PC
and To—Be TC. The combined strategy of To—Be PC and As—Is PC is similar to a divide—and—conquer
technique. This strategy adopts parallel strategies using 4 separation principles in time, in space,
between parts and the whole, and upon condition of two reversed—PCs. Moreover, its application
elucidates the conflict relationship of two TCs from the study. The integrated 4 separation principles
and 40 inventive principles present an effective synergy effect from the combination, and further
addresses the problems in the TRIZ contradiction resolution strategies. Combined strategy of To—Be PC
and As—Is TC implements the 40 inventive principles that To—Be PC of the means resolves the As—Is
TC of the ends. Combined strategy of As—Is PC and To—Be TC also uses inventive principles to the
As—Is PC of the means to solve the To—Be TC of the ends.

In addition, propositional and logical relationship of necessary and sufficient conditions between TC
and PC is used to support the validity of 3 TRIZ contradiction solution strategies. In addition, 3 other
strategies of necessary and sufficient conditions validate the contraposition relationship of the truth
table.

This study discusses TRIZ case studies from National Quality Circle Contest from the years between
2011 and 2014 to provide the usage guidelines of TRIZ contradiction solutions for quality purposes.
Examining analysis from the case studies and investigating combined strategies allows the users to
obtain comprehensive understanding.
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[Figure 1.1] Technical Contradiction[23]

t

[==]

Ends &

Ends B Heans -C Heans C

\

Heans Heans

Ends| &

Better

Ends| B
Bnds 4

[Figure 1.2] Physical Contradiction[2, 19, 23, 27, 28]
[Figure 1] Technical and Physical Contradictions

[Figure 2.1] Separation in Time

[Figure 2.2] Separation in Space

[Figure 2.3] Separation Between the Parts and
the Whole

Condition 1 Condition 2

—

[Figure 2.4] Separation Upon Condition
[Figure 2] Separation Principles to Resolve
Physical Contradictions[2, 11, 19]
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<Table 1> 40 Inventive Principles Based on the
4 Separation Principles [2,10,19,23]
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[Figure 3.31 TCBCT of Combined Strategy of
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[Figure 3] TRIZ Cause and Effect Contradiction
Trees(TCBCT) Based on the Types of Contradiction
Resolution Strategy (CRS) [2, 4, 6, 13, 19, 28, 30]
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[Figure 4.1] Technical and Physical
Contradictions in Consideration of Development of
Full Hybrid Car
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<Table 2> Propositional Truth Tables(PTTs)
Based on the Type of Contradiction Resolution
Strategies (CRSs)
<Table 2.1> PTT of Combined Strategy of
To—Be PC and As—Is PC
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<Table 2.2> PTT of Combined Strategy of
To—Be PC and As—Is TC
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<Table 2.3> PTT of Combined Strategy of
As—Is PC and To—Be TC
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[Figure 5.1] Contraposition Conditional
Relationship of Combined Strategy of To—Be PC

and As—Is PC
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-4 -B
| |
b B
[ |/

[Figure 5.2] Contraposition Conditional
Relationship of Combined Strategy of To—Be PC
and As—Is TC
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[Figure 5.3] Contraposition Conditional
Relationship of Combined Strategy of As—Is PC
and To—Be TC
[Figure 5] Contraposition Conditional Relationship
According to the Type of CRS
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<Table 3> Type of Contradiction Resolution Strategies(CRSs)
<Table 3.1> Type 1: Combined Strategy of To—Be PC and As—Is PC [2,29]

Case # TCECT of CRS Type 1
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2R A% 29 1
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<Table 3.2> Type 2: Combined Strategy of To—Be PC and As—Is TC [2,29]

Case # TCECT of CRS Type 2
To-Be Buds 2397 22 (4)
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<Table 3.3> Type 3: Combined Strategy of As—Is PC and To—Be TC [2,29]

Case # TCECT of CRS Type 3
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<Table 4> 40 Inventive Principles Based on the
Contradiction Resolution Strategies (CRSs) for

17 Cases
40
Type of CRSs Case # Inventive
Principles
Typel: Combined Case #1 #3
Case #2 #3
Strategy of To—Be Case #3 #3
PC Case #4 #3
and As—Is PC Case #5 #40
Case #6 #13
. Case #7 #4, #9
Type 2: Combined Case #8 #7, #35

Strategy of To—Be PC | Case #9—1 #35

and As—Is TC Case #9—2 #23
Case #10 #7, #16
Case #11 #23, 29
Case #12 #3, #12
Case #13 #12, #33

Type 3: Combined Case #14 #5
Strategy of As—Is PC | Case #15 #3
and To—Be TC Case #16 #9,#21,#38
Case #17—1 | #3
Case #17—2 | #3

5. &

7 AFeM= TRIZ BEEE o]gste] abkAl
9] 7|4 R4 (TC: Technical Contradiction) ¥} &

A ®<=(PC: Physical Contradiction)S Al 3
Ag 4 Qe 7] SEETHERFE AXlskar A
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o7 sdslr] 9t Eeld Bl siawRel wet 3
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FHo® Wil Aitehs FaEsad d2HCombined
Solution Strategy of To—Be PC and As—Is PC)9]
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= T5o7] Qs iRk A Bl SRS
AXZ(Combined Solution Strategy of To—Be PC
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AR VA Bes T g Ak EuA B
o] Ealn a4 M2k (Combined Solution Strategy
of As—Is PC and To—Be TC)°]th
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3) =7RAAEUE Bl &% 1771 TRIZA]
SAHN2,29]1 5  SRESHANSEHE fEsterd
Typel?] BEsaldzzAbdblE= 570, Type29t Type3
Brslddgii e A2 I e dge] 1% &8
A QISle}. 53] Type3ell 771 AllZE &85 Ath=
AL AFsAE tReAeld AlRfRke] ol X 7] AfER- T
A9k HAE %"JOV] A= Az o] opd
H-83 AlZro] G821 #te] FoAQl ke A
Woto 2% [FR(Ideal Final Result) < 4343 < St}
T AL HolFa itk

4) 1770 TRIZ F¥E=sid Az taols 40714 2
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Type3xdekir] 282} 4xou) wo] &8x1 Qlrl. #9
AFA %XL%(Preliminary Anti—Action)©]  Type2,
Type3elX] 3&80% AR o]f+= o] L7} o4 =}
o] H- L%-— #4383 R= Fool—Poof (Poka—Yoke) 2}
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