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Improvement of Step-Climbing Performance of the Wheeled Vehicle with Passive Linkages

hik KE*! NI FREA* 2
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The passive linkage mechanism is useful for the wheeled vehicle to run around the non-flat ground.
However, the balance of the body posture is broken down depending on the conditions of a mechanism
and obstacles which the vehicle passes over. Therefore, this paper proposes a design method of the passive
linkage mechanism for increasing step-climbing performance. Our design method derives the position of
the free joint point of linkages according to the shape of the obstacle which the vehicle passes over. Our

key ideas are two topics. One topic is the assumption that the upward moment of vehicle front body part is
required in order to pass over the obstacle with the stable posture. The other topic is the design method of
the free joint point position for obtaining the upward moment. Using our design method, the vehicle
passes over the obstacle with stable posture and its mobile performance on the irregular terrain improves.

The performance of our proposed method is experimented by computer simulations and experiments.
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(b) First, the front wheel climbs the step.
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(c) Second, the middle wheel climbs the step.
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(d) At last, the rcar wheel climbs it and the vehicle

climbs the step completely.
Fig.1 Step-Climbing of the Passive Linkage Vehicle.
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Free Joint Point of Passive Linkages

Table 1 Prototype Parameters

Rocker-Part Bogie-Part
Friction coefficient ( 4, u1,) 0.50r 0.3
Body Weight (> m, ) 13(kg) include Payloadl 14(kg)
Wheel Diameter (7 ) 0.132(m)
Distance between wheels
(}1,) 0.255(m) 0.215(m)
Center-of-gravity position x: -0.128(m) x: 0.108(m)
(x;5x,) y: 0.075(m) y: 0.075(m)
Maximum inclination angle . 55(deg) 52(deg)
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Rocker-Bogie model Proposed model
Moment Force Moment Force
Height (mm)| _Results (N-m) Results (N-m)

40 O 0.006 O 0.037

60| A -0.105] O 0.059)

80 A -0.111 o] 0.105
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O : Success in step-climbing
A\ Success, but the middle wheel floats
» : Failure in step-climbing
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Fig.10 Overview of prototype \rmpu:scu model mode)
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(a) Rocker-bogie model (b) Proposed model
Fig.11 Passive linkage model
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Table 3 Experimental Results

IHeight of step (mm) |Rocker-bogie model Proposed model
40 o o
50 A o
60) A o
70 x @]
80 x @)
90, X O

O : Success in step-climbing
A\ ¢ Success, but the middle wheel floats
% : Failure in step-climbing

'.'.

(a) Rocker-bogie model (b) Proposed model
Fig.12 Experimental Results
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Fig.13 Output of the middle wheel
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