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Abstract : As society ages rapidly, the number of wheelchair users is continually increasing. For this reason, public transportation
systems should be improved in terms of disabled access. It is essential to develop an express bus for long-distance travel for
wheelchair users. To institute an express bus for wheelchair users, it is necessary to design special entrance and lift systems. This
study sought to develop a wheelchair lift system for express buses, and design a wheelchair lift system for express buses by
evaluating structural integrity using the finite element model. For the analytical evaluation, the strength analysis for standard and
endurance load conditions were performed using FMVSS Part 571.403. In case of standard load, it was evaluated that the lift
system ensures against the guaranteed load. It is expected that the result of this study will be utilized in fostering the development of
welfare services for the disabled.
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Table 1 FMVSS part 571.403 standard

Specification Description Section
Standard load 600 Ibs (272 kg) S4
Noise maximum Below 80 dBA S6.2.4
Fatigue endurance 15,600 Cycle S6.5.1

Proof load 1,800 lbs (816 kg) S6.5.2
Pla;fzgissil;;fsace Less than 6.5 mm S6.4.3

Fig. 2 Mock-up CAD of wheel chair lift
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Fig. 3 FE model of wheel chair lift for express buses

Table 2 Material properties of part item

. Elastic ., | Yield | Ultimate
Part an:tz:;al modulus Pi?t?g s strength | strength
(GPa) (MPa) | (MPa)

Lift case panel | SS304 193 0.29 205 320
Lift arm SS400 206 0.29 260 380
Actuator unit | SM45C 206 0.29 530 625
Main frame SS400 206 0.29 260 380
Platform SS400 206 0.29 260 380
Arm brkt. SS400 206 0.29 260 380
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Fig. 4 Max. stress of lift and slope of platform
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(a) Lower limit

(b) Middle range

(c) Upper limit

Fig. 5 Von-Mises stress contours of standard load
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(a) Lift assembly

(b) Lift arm

(c) Actuator unit

(e) Lift case

Fig. 6 Von-Mises stress contours of proof load
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Structural Analysis of Wheelchair Lift System for Express Buses

(a) Top view

(b) Bottom view

Fig. 7 Von-Mises stress contours of braking force 1.0 G

(b) Bottom view

Fig. 8 Von-Mises stress contours of bump force 3.0 G
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Fig. 9 von-Mises stress contours of lateral force 1.0 G
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a) 1st mode (lift case upper frame bending) : 14.58 Hz

U, Magnitude
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(c) 3rd mode (lift case upper frame torsion) : 28.70 Hz
Fig. 10 Mode shape at storage state
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(¢) 3rd mode (platform torsion) : 12.76 Hz

Fig. 11 Mode shape at lift state
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