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Development of a Multi-walker for Using Indoor and QOutdoor
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Abstract: Recently, the aging population has been increasing, and many improvements like electric wheelchair
have been made in mobility. However, there are many voices complaining of inconvenience such as large
turning radius, shaking and moving space limitation. In this work, we tried to solve these problems through
various mechanisms and machine elements. Electric wheelchair equipped with compatible device and
shock-absorbing-system allow them to feel comfortable and stable. Also to prevent lift accident,
overturning-prevention-device is designed. This invention not only improves mobility for senior, but also
suggests reusable ideas that can be used in various fields like medical care.
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Fig. 1 (a) The number of degenerative arthritis patients by age'",
(b) Cause of a wheelchair accident
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(a) (b)
Fig. 6 Detached Multi-Walker’s (a) Indoor walker, (b) Outdoor Wheelchair
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Table 1 Detachable and compatible device
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Fig. 14 Decomposition for electromagnet housing

HEA E O Y ymr

3.606e+007 4.000e+000
3.305e+007 2.750e+000
. 3.005e+007 3.500e+000
- 2704e+007 . 3.250e+000

_ 2.404e+007 . 3.000e+000

2.750e+000
2.500e-+000

L 2.250e+000

L 2.103e+007

1.803e+007
1502e+007
L 1.202e+007

. 2.000e+000

L 9.014e+006

6,009e+006
3,005e-+006
1514e-001

—» 5 S 175004008

- 1.750e+000

L 1.500e+000

I 1.250e+000
1.000e-+000

(a) (b)
Fig. 15 Selected Pipe (a) Axial stress, (b) F.O.S.

25 Aw A 2 AAE 4

251 =99

AAA 7% = = dFuE e 9 2Hdg o] HeeiA|nt,
7heol fal, AAIA o m o]F o] 3l TZ2E BAh ZFI(STK 2900 AsA oo FAs= A4
gt dolZE MAs7] 9138 SolidWorkse] A A4S o] &3fe] Q) A4S Pt Aol AME
3 mpol = 917 222mmell FAZF 1.8tk 1.2t91 STK 29001, a14S &3k F 243 vjo]=2=2 AA
Ak 70kge] A<lel 1m/s*Y) VSRR e A4S HAE] ST AFEA Ze el vheks
T2 3 sk E 0 shee v 2

-~

2 WHeE 3% ;0 9.81m/s” X 60.0kg = 587N
53 WEF 8% : 1.00m/s” X 60.0kg = 60.0N

zy ]l v vy WE 1A AHMER AP, AME fX|o 77
AL Mgt Ao 1.8t 9F 1.2t BF 583 okdAG 5 LA
F.O.S.(Factor of Safety)”} 7} F<Fst > #|<] vler W] F.OS.& S



AR AAF 22200 12t T Y A A= Fig. 159t

252 Y ~xe dA
241904 AFe AT HF A ANE HEH 22", G A28 F 27bA] AxFo] AgE
HEdH 228 A9 vy 22 JdgvgE T3 ~28 A5E s dded ek sk
0.25kgol e} 7k skal, =2 AAS o Zo] 73 4 gk
Hag A28 7 ¢'=295° = 0.436rad(l 2AA 7
Hdo 7}etE &5 F=0.25%9.81=2.45N
shso] 283 &4H ko] dol: L=0.08m
el A S48 FL< 0k,
- — . X
Ha 229 A5k, L _ 2452008 _ o6\

Ed* 206 % 10° < (1.600 < 10~ 3)*
" 64DN 64> 0.01 < 4.25

= 0.496N/m

o] §3 Aol 712 gl ol ACSH DC F /1% K, wgAel $eka Aloizt
g AHgddh ey 2 ASEAVL EASHE DC REE weks] 918 BLDC &

o] = 4 =2 7 EA

Zk31 9lojof &), 715 e AsdAoe FA4 Hu ByYEHES Ims, TBAHE 222 7S

bk F7EE P AQ e EAE HA 1dshr] S8 S5 200kg, 7 BEH AVMHE F
100kgo. = A&t} 7|5 B ALk b7 Ero

T, =T,+ T (T,: 7I's B3, T,: 7}% B4, T vbd E3)
J_ onf WD2 Ves  100x15.247  2x100

==X = X = X = 19.
T g t 8g Dt 8 <X 980 15.24 <2 194
_ uwWD 15.24
Tf—T—O.IXIOOX 1 =38.1
7, =194+ 381—575kg-cm
(J BHVARME, [ BENASE, u HRATCED 01, D BRAZ, 1 AGAL, W SFD)

olo| 7]%F EA7}F 57.5kgeem ©]/FQl &Rl EHE AT



25.4 wWEE A4

Seqel 49, dFle LIses0 AAE o HTh FAULL 37vel, M8 2600mah
(=2.6Ah)Q] A|ES AFESE o Holtt RE ] AHAS HAAHY 24V, 180We] EEE AFEE A ol 2
@°l <ls) B9 ol Ao

W= VxA )
e E] FAAG: v=(d1A T Ad)x(FE F)(A)
A71g: Q= (AA A7) &)< (HE5)(An)
%Eﬂ
RE &8 AE. p= = (W)
8| =

AAALGRT F 10% =2 FEd9 TGl 8757 o] 85U 7 JE (7s)2 FAd = o
sl H A& 4x 7] oA F2E FEA S BASH7] Y@ T= 4h, P=180W, &8 90%= AAFgIc}.

B P 180/0.9
Q= Tx TR =33.3(Ah)
5 A7]¢FE 333Ah o] FRFFER 13 HE3p)] %3—8}711 b =8, A7 59 5EYY &
HS 25 A8 A2 gloy, A3t dE5A et sEHYs A- T 5 Q)

AA Z2a9s o Ads@Ae B FAE dASeta, AAR AFfsin 72t FiEe FAE 54
gt olE 7o g gF AVMEAE AAYT AUE BT AES OlEH]H(AL6061)°E SRy
*474] FAI= 230kgelth AFsE Ao A 28 FIHSTK 290)’91 AA = A 74] o} 647} A A=

& 209kg, A7} 5 AL 14.89kgo

o},
E‘r. AR ERAlE AW AlY H mAC oid SAEE —27%?_ 60.0kg2§ f—i@ﬂﬂr. w2} A]
AFEA7E BE7|E RAE & ogsshd F S 95.8kgo]l Uk olF @7l A AES 80.9kge] Wt
A7FgR 9] A AlFe] BARLS =7E If egol sl 33 AAE ok dutg oz Algo]
7= Weksta ok AHQl HAe el AUb A nH AEFZ 2~25HzE ERE Ak o AlAE
vkF] o] A7FEX|(Fig. 16 ()9 7 A& & vlF(Fig. 16 (b)) A7+ S dFH vbF] FHA7449 A
o} 3)dE d7pgRe] gAY A vE2 AU o AsE v = SNmme] A4S 7
A AZYS ARREa 49 5] Zo] B7b 11322 AAY. § A% E aFE INmme] S
M= A22Y S Abgska 193 2dle] o] Bivb 111232 AAEY A HES 3 e Ut
oF HupF el FA RS oiEF 40 o] e0olth. o] bl o A~E] wpF e AVl A AES
16.18kg(158.7N)e| ™, sl ¥ & & uio] A7t & dFS 243kg(238N)oltt. #7F 4 aLf e
= ofd A3)S ol&3te] o AMxH niFet H AT E wH Y 1f AsFE AT
1 k
R
(f,: A7M /ST 2245 m, : A7 A=)



® < A= W, A E A G DR ER)

1

k, = 1—32k 0.758(5N/mm) = 3.79N/mm

3.79<10°N/m
for= 27r\/ m, 277\/ 6.18kg >z

@ 5 ds 2 A A, T E

AR EEE LSS

r (

k, = 1—23k: 0.813(7N/mm) = 5.69N/mm

5.69 < 10°N/m
Sar 27r \/ m, 271'\/ 243Ky Mz

b AE ukA S A% Aol A HE W 4 nf e
3 Abgol wstel 380Nl AW M F 418mm 3
Sf AFFE 244Hk W U3} He) A7 Y wf AFFIE BO
P9 dH BYYol AEF Felst AT, § @rAlE A
omz ol d %4 FYYL WG 5 AUvk

44Hz7t "k 5 A% vk
o, Alge] w77 HiE &7)
g wpeelA FZo] 9g
F42 54 23}7](damper) 7t

o

X9, 2 ox oM

Fig. 16 Schematic diagram of (a) Front caster wheel, (b) Rear electric wheel

25.6 A A

HE|W 7o) Fo Aae dut F28& BAZI(STK 290), 71 AI7+%28 &4 71(S45C), PLAC|UL AL
2 2 AAA Q] FEEe] A T AFEE STK 2905 A4 AT S8k oA, A58 4A,
Azke] M YA AER= S45CE AL, AR ARSI A gE UmA] FEE9 AFAL PLA

==

R

B

2 AAcc "HeEl 1Ry r] 3 = AZst=d Zask A8 7AE o Table 20 YERW



Table 2 Cost of materials

) Weight Amount per unit mass Cost
Material Notes
(kg) (W/kg) (W)
STK 290 5.0 4,400 22,000
S45C 6.2 16,500 102,080 | including Processing Cost
PLA 1.5 29,700 44,550 -
Shock absorber 2.3 14,960 34,402 -
Wheel-in-Motor 39 19,840 77,374 -
Caster Wheel 10.0 6,400 64.000 -
) Battery, Controller, BMS,
Electric System 5.0 34,300 171,548 .
Arduino, Relay
Actuator 1.1 58,500 64,350 -
=508,304
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(a) (b)
Fig. 19 Prototype of overturning prevention device (a) Down, (b) Up
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Table 3 comparison of conventional technologies and multi-walkers

E5WHT 2020060014130 | 1020120085274 | 1020180118698 | HE] ¥.3) 7]
AR
A el s8] 7hs gk 0 X 0 o)

Hlal | A5 A3 7 =7k X X X 0
A7 Q=T X X X 0
o4 917} 0 0 X X
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Fig. 21 A method of actually fixing Fig. 22 Expectation effectiveness
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