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Abstract

As the birth rate continues to fall, the number of people using power wheelchairs will grow in our
country’s future. In this paper, an obstacle-crossing add-on mechanism based on an electric
wheelchair is designed to improve the capability to complex terrain. At first, the obstacle-crossing
process of the electric wheelchair is analyzed via the quasi-static model, and the design method of
the obstacle-crossing add-on mechanism is proposed. Then the feasibility of the design was veri-
fied by motion simulation in ADAMS after the structural design of the mechanism. Then the ob-
stacle-crossing experiment was performed on a 300mm x 100mm x 3 step. The experimental re-
sults show that the designed mechanism can significantly improve the obstacle-crossing capability
of the electric wheelchair.
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Figure 1. Force diagrams for quasi-static model
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Figure 2. Schematic representation of the FBDs used in the quasi-static analysis
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Figure 3. Exploded view of the obstacle-crossing add-on mechanism structure
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Figure 4. Assembly diagram of the obstacle-crossing add-on mechanism structure
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Table 1. The contact parameters
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NIl £ (Stiffness) 1.0E+04 N/mm
J1¥8%#(Force Exponent) 1.3
B KBH 2 & % (Damping) 100 N-s/mm
2 F IR E (Penetration Depth) 0.1 mm
5 BEH 2 $(Static Coefficient) 0.8
Bl EEHE R $(Dynamic Coefficient) 0.65
#5-7-#% 3% ¥ (Stiction Transition Vel.) 100 mm/s
JEHEF-#%3# [ (Friction Transition Vel.) 1000 mm/s

Figure 5. Simplified wheelchair model
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Figure 6. Displacement and velocity curves of the obstacle-crossing simulation
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Figure 7. Schematic diagram of simulated obstacle-crossing process
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