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Multi-legged robot with multi-link
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Abstract: Existing multi-legged robots have been using 2 or 3 motors to drive their leg. Each motor drive
leg’s forward-backward movement, up-down movement and maintain stability. A number of motors cause
increases of robot’s size and weight. It also increases costs of assembly and usage of power. In this study,
we used the form of combined multi-link and cam shaft to replace the number of motors. Leg’s
forward-backward movement is implemented by multi-link which is a combination of two four bar linkages.
Up-down movement is implemented by an applied cam. There are also additional links to maintain stability.
Three of them are combined with bevel gear. In this way, the number of motors can be reduced.
Accordingly, many design advantages are expected.
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Fig. 1 Existing multi-pedal robot
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(a) Early walking robot using link®® (b) Strandbeest®

Fig. 2 Mechanical walking robot
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(a) When the driving angle is maximum (b) When the driving angle is minimum
Fig. 3 Crank-rocker link
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Fig. 8 Flat cam
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Fig. 16 Finite clement analysis(Cam)
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Fig. 17 Modified Finite element analysis(Cam)
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(a) Strain analysis(Multi link) (b) Stress analysis(Multi link)
Fig. 18 Finite element analysis(Multi link)
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Fig. 19 Final product
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(a) First (b) Second

(¢) Third (d) Fourth
Fig. 21 Gait algorithm
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