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Optimal Design of 3-Axis Articulated Robot using Design of Experiments
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Fig. 1 Modeling of articulated robot arm
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Fig. 2 Analysis of robot arm
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Fig. 3 Schematic diagram of robot arm
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Table 1 Level of design variables

Control Level Level Level Level Level
factor 1 2 3 4 5
Thicknessof 4 4 15 20 25 3.0
link
Diameter of
link 18 19 20 21 22
Thickness of
upper arm 4 5 6 7 8

Table 2 Orthogonal array

No Thicmiss of Diarlr;re]}(er of TS[i)i)IZ?easrsn?f SN ratio

1 1.0 18 4 5.616

2 1.0 19 5 5.677

3 1.0 20 6 5.668

4 1.0 21 7 5.587

5 1.0 22 8 5.475

6 15 18 5 5.723

7 15 19 6 5.692

18 25 20 4 5.689

19 25 21 5 5.749

20 2.5 22 6 5.707

21 3.0 18 8 5.489

22 3.0 19 4 5.687

23 3.0 20 5 5.747

24 3.0 21 6 5.703

25 3.0 22 7 5.606
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Fig. 4 SN ratio value response for design variables
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Table 3 Analysis Results
Initial condition

Optimal condition

Thickness of link 1.0 25

Diameter of link 20 21

Thickness of upper arm 4 5
Mass 8.446 8.715

deformation 0.483 0.396
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