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At present, the significance of a new manufacturing system that can shift from ‘mass production’ and consider life cycles 
of a product is pointed out and extremely expected. In such a situation, it is recognized that the modular design, often called 
‘unit design,’ is the important design methodology which realizes the new production system enabling ‘cost reduction,’ ‘flexible 
production of a multi-functional artifact,’ ‘settlement of an environmental issue,’ and so on. A module (unit) of a product is 
generally defined as ‘the parts group made into the sub-system from a certain specific viewpoint.’ So far, there have been many 
researches related to the modular design. However, they are often limited to a certain viewpoint (objective). This paper proposes 
a simple but effective method for multi-objective modular design. In the proposed method, a new design metric, called similarity 
index, is proposed to evaluate the modular design candidates from the multiple viewpoints.
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2. 모듈화 설계와 관련 연구

2.1 모듈화 설계(Modular Design)
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2.2 모듈화 설계 관련 종래 연구와 문제점
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3. 유사도를 이용한 다목적 모듈화 설계법

3.1 연구의 개요
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3.2 목적별로 이상적인 모듈화안의 결정 및 유사도에 

의한 평가

이상적인 모듈화안 작성을 위한 지침
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2) 유지보수성
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<Table 1>  
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<Table 1> (1) .

<Table 1> Degree of Influence and Failure Frequency

Degree of Influence Failure Frequency

Fatal damage 5 High 5

Functional damage 3 Medium 3

Little damage 1 Low 1
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유사도에 의한 평가방법
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<Table 2> . 

<Table 2> Similarity Indices of Modular Design Candidates

Recyclability Maintainability Upgradability Result

           

 66 17 66 50 66 33 100 66 17 33 25 47

 100 33 66 66 38 100 100 79 21 24 22 56
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<Table 3> Weighted Similarity Indices

Recyclability Maintainability Upgradability

Weighting 
Factor

()
8 1 1 Result

      Total 

 50 400 66 66 25 25 491 49

 66 528 79 79 22 22 629 63
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4.2 모듈화의 목적별로 이상적인 모듈화안의 결정
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4.3 설계자에 의한 모듈화안의 제안 평가
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<Table 4> Modular Design Candidates

Classification    

Module 1 1, 2, 5, 6, 
7, 8

1, 2, 3, 8, 15, 
22, 23, 24

1, 2, 5, 13, 14, 
16, 17, 18, 21, 
26, 28, 29, 30

1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 12, 
13, 19, 20, 21, 
22, 23, 24, 25, 
26, 28, 29, 30, 
35, 36, 37, 38, 

39, 40

Module 2
3, 9, 21, 30, 
32, 33, 34, 

35, 39

4, 10, 11, 19, 
20, 25, 26, 
27, 28, 29, 

30

3, 6, 7, 8, 9, 
12, 19, 22, 23, 
31, 32, 33, 34, 
35, 36, 37, 38, 

39, 40

11, 14, 15, 17, 
18, 27, 31, 32, 

33, 34

Module 3 4, 11, 15, 19, 
24, 25, 26, 27

5, 21, 33, 34, 
35, 36, 37, 

38, 39

4, 10, 11, 15, 
20, 24, 25, 27 16

Module 4 10, 12, 13, 14, 
16, 17, 18 6, 7 - -

Module 5 20, 31, 37,
38, 40

9, 12, 16,
31, 32 - -

Module 6 22, 28 13 - -
Module 7 23, 29, 36 14 - -
Module 8 - 17 - -
Module 9 - 18 - -

Module 10 - 40 - -
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<Table 5> Similarity Indices

Recyclability

          

 7 9 10 33 10 14 14 14 14 20 15
 100 100 100 100 100 100 100 100 100 100 100
 7 18 16 11 9 7 7 7 7 5 9
 11 15 12 7 10 3 10 10 10 3 9

Maintainability Upgradability

       

 8 9 20 12 11 9 14 11
 8 12 24 14 12 7 20 13
 100 100 100 100 24 9 7 13
 12 25 11 16 100 100 100 100

<Table 6> Weighted Similarity Indices

Recyclability Maintainability Upgradability

Weighting 
Factor

()
8 1 1 Result

      Total 

 15 120 12 12 11 11 143 14
 100 800 14 14 13 13 827 83
 9 72 100 100 13 13 185 19
 9 72 16 16 100 100 188 19
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