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Study on Dynamic Tip-over Analysis of Foldable Electric Wheelchair

AojAle, AEA, A, ERA, 4E

2 o
AEDAE Fojlse] Aelapl o5 + U= olEfuolth AW ALVAE AHEFTL AEEE
Atz g Zbstn gk @A) ASAAC] BAL KS P 7176 FANE BHAAY ABFRo] YA o]
AEAAC) S AL FushA BT B AT E AEA AR FolQl Fo] A4 A Fol 4 A%
gAolE 2 B DA S JRor Fi F B A sWe] B3 YEe 25 drh AR
% force-moment SHAA ZAWE ALge o AN, AEE, FAFAA 9 TS A AT B a4
Moz AEUAcY) HIAS Sud & Jon 54 4FA Bk FE el AxAue AT 5 ok

ABSTRACT

An electric wheelchair is a assistive device to maneuver on the ground. Tip-over of an electric wheelchair is
increasing every year. Dynamic stability metric test item in KS P 7176 has not ensured safety of electric
wheelchair on the slope. This study presents design the foldable electric wheelchair that can load in the car and
analysis of tip-over measurement which is easily computed for electric wheelchair. Wheelchair frame is designed
with a four-bar link mechanism for a foldable structure, and seat module, battery and power driving module can
be separated. This analysis is performed during a maneuver on the ground by force-moment stability metric.
Several elements, center of gravity position, rotational radius and acceleration, were evaluated how to affect
stability metric. This stability metric can reduce tip-over of wheelchair and provide a clue to make of dynamic

stability test item.
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Fig. 1. F.B.D. of foldable electric wheelchair.
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Table 1. Minimal stability measures during rotational region.
Weight ratio 50/50 40/60 30/70
Radius (m) 1 2 1 2 1 2
) 1105 | 063|049 | 051 | 022 | 0.28
Aciiljgm 2 1023% | 025 | 0.04+ | 008« | T/O | T/O
3| T/O0| T/O| T/O | T/O | T/O | T/O

Note: T/O means Tip-Over of wheelchair
* means Non-Contact wheel exists
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