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Abstract 
The mechanical design is necessary to simply modify equipment parts for responding various customer�s 
demands. Maintenance process, up-grading, replacement, product and modular part design are the general 
basics of mechanical design. The complicated effects occur while manufacturing process and maintenance 
process. Clustering analysis that divided into two parts used for studying the suitable process by the 
concept of this analysis in the clustering of module from the relationship between each part by means of 
Jaccard method and an item in the cluster is defined by the length between each part for grouping the 
product architecture following k-means method. The printing machine is used in a case study to 
demonstrate the analysis trends of modular part and product architecture.  
Keywords:  Modular design, Clustering analysis, K-means method, Jaccard method. 
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A_001  1 0 1 1 1 1 0 0 1 1 1 
A_002  0 1 1 1 1 1 1 0 0 1 1 
A_003  1 1 1 0 0 0 0 0 0 0 0 
A_004  1 1 0 1 0 0 0 0 0 0 0 
A_005  1 1 0 0 1 0 0 0 0 0 0 
A_006  1 1 0 0 0 1 0 0 0 0 0 
A_007  0 1 0 0 0 0 1 0 0 0 0 
A_008  0 0 0 0 0 0 0 1 0 0 0 
A_009  1 0 0 0 0 0 0 0 1 0 0 
A_010  1 1 0 0 0 0 0 0 0 1 0 
A_011  1 1 0 0 0 0 0 0 0 0 1 
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  A_001 A_002 a b c 

 

A_001 1 0 - - 1 
A_002 0 1 - 1 - 
A_003 1 1 1 - - 
A_004 1 1 1 - - 
A_005 1 1 1 - - 
A_006 1 1 1 - - 
A_007 0 1 - 1 - 
A_008 0 0 - - - 
A_009 1 0 - - 1 
A_010 1 1 1 - - 
A_011 1 1 1 - - 
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A_001 10)  0.60 0.22 0.22 0.22 0.22  0.10 0.22 0.22 0.22 
A_002  0.60  0.22 0.22 0.22 0.22 0.22 0.10  0.22 0.22 
A_003  0.22 0.22  0.50 0.50 0.50 0.20  0.20 0.50 0.50 
A_004  0.22 0.22 0.50  0.50 0.50 0.20  0.20 0.50 0.50 
A_005  0.22 0.22 0.50 0.50  0.50 0.20  0.20 0.50 0.50 
A_006  0.22 0.22 0.50 0.50 0.50  0.20  0.20 0.50 0.50 
A_007   0.22 0.20 0.20 0.20 0.20  0.50 0.20 0.20 0.20 
A_008  0.10 0.10     0.50  0.50   
A_009  0.22  0.20 0.20 0.20 0.20 0.20 0.50  0.20 0.20 
A_010 H 0.22 0.22 0.50 0.50 0.50 0.50 0.20  0.20  0.50 
A_011  0.22 0.22 0.50 0.50 0.50 0.50 0.20  0.20 0.50  
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A_001 10) 0.00 846.48 1 
A_002  946.04 1276.28 1 
A_003  724.06 1079.94 1 
A_004  675.88 848.45 1 
A_005  474.22 966.28 1 
A_006  876.97 430.92 2 
A_007  1213.07 805.00 1 
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A_008  945.60 404.10 2 
A_009  846.48 0.00 2 
A_010 H 1266.60 1898.85 1 
A_011  1326.97 2056.40 1 
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A_001 10) 672.48 840.71 1 
A_002  562.15 927.11 1 
A_003  401.11 926.58 1 
A_004  953.62 588.25 2 
A_005  508.07 726.99 1 
A_006  1089.46 177.92 2 
A_007  1284.05 435.26 2 
A_008  1205.03 136.11 2 
A_009  1289.96 434.21 2 
A_010 H 704.40 1760.67 1 
A_011  782.54 1883.32 1 
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 Jaccard k-
means  

 Jaccard k-means 
A_001 ( . 10) 1 1 
A_002  1 1 
A_003  1 1 
A_004  1 2 
A_005  1 1 
A_006  1 2 
A_007  2 2 
A_008  2 2 
A_009  2 2 
A_010 H 1 1 
A_011  1 1 
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