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Deduction of the Rocker-type Track Suspension Configurations
and Their Applications to Coal Mine Rescue Robots

LI Yunwang, GE Shirong, ZHU Hua
(School of Mechatronic Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: To obtain robot’s locomotion mechanisms which have good passive adaptability to rugged unstructured terrain
and strong obstacle-surmounting capabilities to regular obstacles such as steps and ditches, the track is introduced into the
rocker-type robot mobile system. Various configurations of the rocker-type track suspensions are obtained through adding
arm-tracks and fixing joint angles, and their characteristics are analyzed. According to the unstructured terrain environments
and the explosive gas atmosphere environment of underground coal mine, a rocker-type tracked mobile system using a
symmetrical W-shaped track suspension is presented, and the mobile platform prototype is developed. Obstacles-surmounting
capabilities of this mobile system, such as anti-overturning, channel-crossing, stair-climbing, down-stair, are analyzed. The
capability analysis and test results indicate that the platform is of good adaptability to complex unstructured terrains and of
strong obstacles-surmounting capabilities, and it can climb up a 100 mm-high step, climb down a 450 mm-high step, and

cross a 260 mm-wide ditch.

Keywords: rocker-type tracked robot; W-shaped track; suspension configuration; obstacle-surmounting
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Fig.1 Mobile platform of rocker-type four-wheeled robot
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Fig.2 Configurations of the track type driving mechanism
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design of the rocker-type tracked robot)
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Fig.4 Schematic diagram of the rocker-type W-shaped

track mobile system
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Fig.6 The pitch angle of the robot mobile platform
K AAR I i~ EAZ I LL O 4 B s IR 2R X OsY
AR B Gy HIARRE A

X6, = Xg, + 1 cos T _Z(pl
YGO = yGo =+ ll sin - (pl
X,
HHLEAHEAR DA o < arctan G"r i, BLge
Gy 3

AANCAL .

ML BT B A R N, W 6(b) B
s WL AN ERRIBIUA N ) WARRRR X 0,Y
N, Go MAEKR A

. YG T
Yi, =/ XG, + Y&, sin(arctan XG(; +5- 05)

¥4, < bsin|(n+ % — @)+ (g )| L HLEA

AU, BIHLES A AN AR B AL LA F 450

L sin(% — ) +Xg,
% - (pZ) - YGO

BENLEs NAEAT DA by YA T 56 5 A by, W)
Wls N KR A oz M

o, < arctan
I cos(

o3 = arctan
2Ys,

Sl JI% N I St 17 S v N T P 11
WA EE BATRE, W 7 PR, RVER G H R
R H, N

»

\/D?+4YE

H, =bcosoz =

K7 FamRaRm
Fig.7 The roll angle of the robot
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Fig.9 Step-climbing process of the robot
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Fig.11 Screen-capture of successive stair-climbing process
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climbing down the step successively
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Fig.18 Screen-capture of crossing a 260 mm-wide ditch
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Fig.19 Screen-capture of the robot surmounting unstructured

uneven terrain

5 %5 (Conclusion)
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Fig.20 Robot prototype using d; suspension mechanism
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