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Optimal Design for a Vertical Articulated Robot Using a GA(Genetic Algorithm)
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Fig. 1 Diagram of the proposed optimal design system
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Table 1 Optimization result for STEP-1

Initial Optimized
Variables value value Cr[lgl/l}ge
[mm] [mm] o
Link 1(a2) 450 624 +39
Link 2(a3) 115 32 )
Link 3(c4) 735 550 25
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Fig. 2 Shape of section area
Table 2 Optimization result for STEP-2
Initial Optimized
Variables value value C*[‘f,*/”]ge
[mm] [mm] >
Element 1(t) 10 4 - 60
Element 2(t) 28 11 - 60
Element 3(t) 8 4 - 50
Element 4(t) 8 4 -50
Element 5(t) 8 12 +50
Element 6(t) 8 14 +75
Element 7(t) 8 7 -12
Element 8(t) 8 4 - 50
Element 9(t) 8 10 +25
Element 10(B) 20 6 - 50
Element 11(B) 17 14 -17
Element 12(t) 6 4 -33
Element 13(t) 6 9 +50
Element 14(t) 5 6 +25
Element 15(t) 6 6 -
Element 16(t) 5 4 -20
Element 17(t) 6 4 -33
Weight[kg] 69.0 46.3 -32
Table 3 Optimization result for STEP-3
Initial Optimized
Variables value value C?(z)a/r}ge
[mm] [mm] >
H 100 100 -
Element 5 B 110 60 45
H 100 100 -
Element 6 B 85 60 29
H 100 100 -
Element 7 B 80 60 25
H 130 100 -23
Element 8 B 72 60 16
H 100 90 - 10
Element 9 B 77 80 2
Element 10 H 110 120 +9
Element 11 H 35 18 -48
H 102 90 -11
Element 12 B 120 100 16
H 102 90 -11

Element 13 B 120 100 716

Element 14 D 100 70 -30

Element 15 D 80 60 -25

Element 16 D 100 70 -30

H 95 80 -15

Element 17 B 123 100 19

Weight[kg] 46.3 43.9 -5
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