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Optimal Mechanism Design of In-pipe Cleaning Robot
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Fig. 3. Contact constraint
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Fig.4. Simulation result of impulsive force using
RecurDyn®
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3. 6-Link Sliding Mechanisme| & & A A
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Fig.5 Control factor of 6-link sliding mechanism

Table 1 Level of design variable

Factor Level 1 2 8 4
Link 1 Thickness(mm) 5 10 3 8
Link 2 Thickness(mm) 5 10 3 8
Link 3 Thickness(mm) 5 10 3 8
Link 4 Thickness(mm) 5 10 3 8
g = ST 1y

ADE olgde Aqwe Tan,
Table 29| gk3} o] vhe),

o}el el

Table 2 Orthogonal array

+ c1 c2 C3 ca C5 CB c?
Link 1 Link 2|Link 3 Link 4 Safety Factor, Mass object

1 5 5 5 5 2, 7065 0.145 0.09853
2 =) 10 10 10 3.2207 0.265 0.29040
3 =) 3 3 3 1.1360 0127 016870
4 =) g8 g8 g8 2.7980 0,224  0.12080
5 1o 5 10 3 1.8569 0.248 0.23687
6 1o 10 5 8 3.0684 0.2598 0.25754
7 1o 3 8 5 2.89294 0.B57 019853
8 1o 8 3 10 1.2015 0.857 0.18643
9 3 5 3 8 1.1023 0,135 010354
10 3 10 8 3 1.2007 0175 015871
11 3 3 5 10 11132 0139 010258
12 3 8 10 5 1.7965 0197 0.20773
13 g 5 8 10 2.9856 0.207 015768
14 g 10 3 5 1.6753 0138 016537
15 5] 3 10 8 31520 0.208 0.31907
16 =) a8 5 3 1.2113 0,164 0.10847
17 1n 5 5 10 3.6751 0241 0.27631
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Fig.6 Optimal result of static analysis
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