Multi-Wheel Systems

* Obstacle climbing with multiwheel systems
* Planar rocker analysis
* Planar rocker-bogey analysis

* Suspension dynamics
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Longitudinal Dynamic Solutions
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Normal and Shear Wheel Force w/Slope
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Four-Wheeled Vehicle Climbing a Wall
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trom Howard Eisen, “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990
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Required Traction for Wall Climbing
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trom Howard Eisen, “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990
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Wheel Interaction with Slope

trom Howard Eisen, “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990
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Equations for Slopes under Wheels
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¢

UN2 N2 JINT

Sum of Horizontal forces:
uN, sin @, + N, cos ¢, + uN,; sin¢p; + N, cos¢p; — W =0
Sum of vertical forces:
UN, cos ¢, — N, sin¢p, + uN, cos ¢; —N;sin¢; =0
Sum of forces around the rear axle:
(,uNzr — W(L —a)+ N,Lcos ¢; + uN; (r + L sin qbl) =0
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Bump/Slope Traction Requirements
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trom Howard Eisen, “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990
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Six-Wheel Articulated Body Rover
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from Howard Elsen “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
. Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990
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Model of Six-Wheel Vehicle
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|-<-f->|<— d—bl‘— c —>’<— b —.-l< a -'
Sum of vertical forces:
Sum of horizontal forces:
ﬂN3—N2+//lN1 =O
Sum of moments for front body around pitch axis
uN(r+e)+N;(a+b+c)+ uN,r+c¢c)+ —-N,e —Wi(b+c¢) =0
Sum of moments for rear body around pitch axis
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Navtest Rover with Walls and Slopes

Wy

from Howard Eisen, “Scale and Computer
Modeling of Wheeled Vehicles for Planetary
Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics,
Massachusetts Institute of Technology, May, 1990
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Six-Wheel Rover, Slope Climbing
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trom Howard Eisen, “Scale and Computer Modeling of Wheeled Vehicles for Planetary Exploration” S.M. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, May, 1990

@ UNIVERSITY OF
% MARYLAND

16

Multi-Wheel Systems
ENAE 788X - Planetary Surface Robotics



our-Wheel Rocker Suspension

=

)/ UNTVE R SEEISY-O'F — -

M ARYL AND ENAE 788X - Planetary Surface Robotics

2






Nov) 0/“’4.(.\{""‘1‘/" ??

Lo X
2wl 7
LW
Thal = T & WL%:;
a
/__7—-7{45'.& '7"6?_’.
3_,£14. g+ 10
e Wj




Six-Wheel Rocker-Bogey Suspension
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Kinematics of Planar Rocker-Bogey
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