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Design of Field-Driving Robot with Variable
Wheel Mechanism

NEARANRAF 7

Joon-Sung Lee!, Young-Seok Kim?, Kun-Jung Kim®, Kee-Ho Yu'

Abstract: When problems occurred in the unstable and/or extreme terrain environment, formal
field-driving robots were unable to provide any other options such as the transformation of the wheel
and body structure, and so on. For such reason, this paper proposed a novel type of integrated wheel
mechanism that can be operated as a conventional driving wheel mode and hybrid wheel-leg mode in
order to be negotiated in an unstable terrain environment. The mechanical effect of the proposed
variable wheel mechanism was analyzed considering the geometric constraint and power requirement
of the actuator for the transformation. In addition, we designed and manufactured the prototype of
field-driving robot, which reliably control the variable wheel shape. Finally, the effectiveness of the
variable wheel mechanism was verified by preliminary experimental approach.

Keuwords: Field Robot, Transformable Wheel, Variable Wheel Mechanism

.M B
g o) 2ie] TE BHE AoE, e, AN Sel
BE#9 P2 2=tk o]l @ Wk A Bl Al
A9l el Ao Ao i Pol B F2 52, 715 4%, oV
A 5 T Alekel EAIRIT, 53, 71 A 2ol 295
3 A Gl Bl B0 olgste] 5 5L ANA F

[e)
o] RekdaiA |, Aol
2ol o} F23)7] 9l HA)

A T2 HH3) ZANI|E o] §F A-BH, FeAEe)

Received : May. 7. 2019; Revised : Jul. 31. 2019; Accepted : Aug. 2. 2019

% This work was supported by National Research Foundation of Korea
(No.2016M1A3A3A02018194).

1. TLO Researcher, Department of Aerospace Engineering, Chonbuk
National University, Jeonju, Korea (wentgogone@gmail.com)

2. Undergraduate student, Department of Aerospace Engineering,
Chonbuk National University, Jeonju, Korea (y6k5590@hanmail.net)

3. Graduate student, Department of Aerospace Engineering, Chonbuk
National University, Jeonju, Korea (rsdevil@jbnu.ac.kr)

+ Professor, Corresponding author: Department of Aerospace Engineering,
Chonbuk National University, Jeonju, Korea (yu@chonbuk.ac.kr)

Copyright©KROS

v
L] [e]
Fuele wetow 8911 Wee] sojugls 2
ST ACHT, o) g} e A vl 1
=

[e]
Sah Ue 2ol B /154 0 FY5EL FNL 59
Lob B AUE W BE 7 23e AR, 53

7HA E HAYSS 2 A17]7] §18 Ao ol o] H A Q.
Y& ALte] f1gk A8t BAE Ak, o] & Edl2
Akt HIAUSS Fdsh] s #17] REE AAsISITh
A3hA B8 7Hke

A 8- P2 iy

o} AlQkgh 71 &
et e o 2R ARRES Altelal o) Ads B
2 A AU F] A87V S HsIeIT



2. 711 & HALIE H 2R 74

2.1 7H & wAY S

[Fig. 112 7P & wiAYF] - 755 BolErh 7HH
2 wAYTE Akl A3} FUsH| -8 7Fs st 8
2 A74e sto] 2-v 10 Pl Wk 7s sttt i w7
Yol A5 8o ~¥H0 YHE 1 (Pantograph) 755
Agato] E AAS Aod = Al 53], E wiAYF] 4
G- WS AT 2ok E s Abolol] A I o] glol
3} Aol 217 W37} 7Fssiet

227 MAYFE] 9%

[Fig. 21 7H 2 918k @75 A mee] B 5ee
#7918 9ot wale EAslgict. [Fig. 215 2 29
271012 Eal @ Fob A, 2p)e) el 2t el
FHuARIc) 3 Rl ik wele] ek S, 4 A4 x,y
] g3} 0] i ke Fi T 28 S FER 4
ik

1—“<

Internal shaft

1 L4 L
2V l 2
o] O —
A F
t
oy Y
”r” L.x
o g
[} 1S

[Fig. 2] Schematic diagram of the mechanical model for
variable wheel
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[Fig. 5] Configuration of variable wheel mechanism

[Table 1] Specifications of field-driving robot

Folded wheel diameter (mm) 135

Extended wheel diameter (mm) 188.62
Folded wheel velocity (mm/s) 70

Extended wheel velocity (mm/s) 95

Size (mm) 350x135%344

[Fig. 6] Configuration of extended and folded wheel
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