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Removable Electrical Drive System for Wheelchair Traveles on Public Road
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Abstract: The purpose of this study is to develop a removable transportation drive system which isn’t necessary for
wheel chairs to change. The merits and demerits of a wheelchair and electric wheelchair vary according to distance and
area of roadway. Therefore, it is hard that one type of wheel chair deal with various circumstances. In the study of
the power-assisted wheelchair for the movement disorder, a motor is selected without considering the distance which
a user moved. Hence, considering circumstances when a removable transportaion drive system is attached, a motor
and gear system are designed. In addition, the drive system is designed with 3DCAD. As a result, a drive system
which drives at a fast gear ratio is designed. In conclusion the wheelchair with the drivesystem is able to move long

distances in a short time.
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Fig.1 Power relationship to work on removable drive system

Table 1 Simulation constant

Constant name[Unit] | Signage Value
The diameter of the drive wheel[cm] D 26.0
Drive system total mass[kg] M 41.0
Acceleration time[s] T 20.0
Coefficient of static friction y2 0.80
Coefficient of rolling friction ‘LL/ 15% 1073
Acceleration of gravity[m/s?] g 9.81
Efficiency 80% of the motor torque[N-m] Tm 3.20
Motor torque at the time of start up[N-m] To 16.5

Table 2 Simulation variable

Variable name [Unit] Signage
Torque[N-m] 7(t)

Number of revolutions|[rpm] N(t)
Acceleration[m/s?] a(t)
Acceleration factor k
Timel[s] t

Velocity[m/s] ’U(t)

Initial velocity[m/s] Vo
Friction[N] T

Tilt angle[deg] 0
Foce[N] f(t)

Output[W] W(t)

Maximum torque[N-m] Tmazx
Starting torque[N-m] Ts
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Fig.2 Characteristic curve at the time of the high and
low speed

30.0 km/h & T, S5, WosET 5.

b= B )

MLz, R, HAOEZRERR (3), (4), (5) LLT, &
iR PE AR A S

r(ty = 2L o) 0

N(t) = 5= (t) (®)

W) = 2L () 5)

1, BABIFHC A B IO G, & 30 km/h TEFTT 5 i
Wt G izzhZh (6), (7) X VBET 5.

Ts

Gs = p— (6)
Tmaz

G = Tmee )

2.3 E—4ARUXTHOREHKR

I, X7 2 ZnEnA Uizl - b L s Fevbihiid Fig.
2 Thsd. Fig. 2 L0, KE—4%%C30.0 km/h [ZET 5 Z
EMTELE0, T—ZROXT EEKRHT 1.0 kW O —
2, AREEGELE 10.9, EEEGE L 4.84 LET S,

3. EHEME

EHE COETEZRIET 5720, BREi 2T A2 RHET 5.
EHT 22— PNEMF 2T 2 & 2R TH72DICE—X DIHE
EZITV, T-1, T-N h—7 & ERT 5. WM& mmATHL
RNEICEREI AT S . BT — X &Il TR OREE1T S .
3.1 E—SDORTE

LHEh s O REREI AR L, —EEIRi(t) [A] &k oTcE—XDE
TNRULHUNEIE Ey [V], NEIERIL R [Q], A1 v X7 XA L
[H], ¥t E. [v] DLz (8) L45.

Ey = Ri(t) + E. (8)

WHRE TR S | [m] OEARRAEE B [T] N8BT 52 &
CEDELDZ Ehn, WEEN ke & ARE w TR (9) O
RS D 2.

E. = Blw = kew 9)

Fio, BRNOBRIZER (t) [A] 2T L, BERNS RRET
L. BRZE— 2 A POICEER T 572, b2 7(t) [N/m]
LU i [A] OBIfRIFE (10) & 72 5.

7(t) = Bli(t) = kii(t) = kei(t) (10)

EIEHLIEEC (8), (9) &0, A M= hATEIMAT-L X, W
WENDEC RS, X (11) 2ORETE 5.



4500 TN CUNE 350
T-I cune ==

300
3500

3000
F2500 200
22000 150
1500
1000
500

250

™
1Al

100

50

0
0 5 10 15 20 25 30
torauelN/m1

Fig.3 T-I, T-N curve
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Fig.4 Characteristic curve of the identified motor
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Fig.5 Configuration diagram of a removable drive system

Fig.6 Designed drive system

Fig.7 Wheelchair equipped
with a removable drive sys-

Fig.8 Drive system compo-

tem installed nents
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Fig.9 Speed at the time of body weight 60kg boarding
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Fig.10 Speed at the time of body weight 70kg boarding
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Fig.11 Speed at the time of body weight 100kg boarding
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