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Design and obstacle surmounting performance analysis of a novel
mobile chassis for inspection robot
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(1. School of Mechatronics Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China; 2. College of
Agricultural Equipment Engineering ,Henan University of Science and Technology, Luoyang 471003, China)

Abstract: A new type of mobile chassis with H-type balancing rocker mechanism for road adaptive
inspection robot is designed for outdoor inspection in the petrochemical industry, which adopts a new “4h”
symmetrical structure to realize four-wheel drive and steering operation of the chassis. Based on the
introduction of the overall structure of the chassis, the design principles of the chassis drive mechanism and
steering mechanism are analyzed, and the theoretical models of the chassis Ackermann 4WS steering and
in—situ steering are established to provide a theoretical basis for the motion control of the robot chassis. The
theoretical analysis and simulation of the unilateral obstacle-surmounting process of the robot chassis were
carried out, and the simulation comparison with the obstacle-surmounting process of the common
integrated chassis was conducted to study the driving stability of the chassis during the obstacle-
surmounting process. Finally, the steering mode experiment and unilateral obstacle surmounting

experiment of the chassis prototype were conducted. The results show that the mobile chassis can realize
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the switching of drive and steering modes, and the chassis has a smooth motion attitude when conducting

unilateral obstacle surmounting, with good road self-adaptive ability and obstacle surmounting performance.

Key words: vehicle engineering; mobile robot; chassis; Ackerman steering; in—situ steering; obstacle

surmounting performance
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Fig.1 Design of driving and steering mechanisms
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Fig. 2 Diagram of wheel rotation
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Fig.3 Diagram of the balance rocker arm structure

RN ZEIMMGEE TIREZEAMZ
By AP AR R A SRR AP 3 (h) B [ A
SORCHEBF e AT AN RS HE R B 4 R 4.
A1 4 R 18 B BE AT P 400 4 3h 5 2 I A R
TR A b A HE R DA o il O A e e —
SE B0 A RE AT R OA e R NS A B O R 0 i e, K
T X 26 R e e MO e Y e o AR — A
A7 2 A e D ) R R AR 2 R R T
S PR T I S 2 S A A B fE U
RE NSl W AT A 1A A A AR Ok e T Y Bl 2
7 A FE VR BT S8 A BE A 2 A T e e — 5 T A
JE M B G, e R AR RO . T B
A A 1 R IR, N0 25 AN R b R L i X
5P R MR L R AE A AR R B AT R
Eeg N1 I (A T I B L = T T P T o ol e
SR LR/

M T 70 A AR G A Se AT AR 1A AR 22 AL
Y ABUE 5% 128 2, TR e, 1 - 4 B8 R LA T LS
BEAE ST F4 B LT B o X 3 2l Y A AT 52 I
B R P 25 AL R A v ) 428 B i R R A
BN [ 22 P D0 DR S A AN S 2B e TR A AR
BRI

2 BBl S AR S A

188 3k 7 o) v BIL I Y VR B 22 AT MR R A 02 8 4
B e — E RO A L 455 2h T IR S LA i it Y
g Iy, AT LS BN T B e 1) A X

M S 4WSERER

B o 2 AW S e m R, 4 A ] DL
o WE AC) TR, 55 O FIR B O AL E 5 55 O,
0., 05 O M N HEH5 W W, W W e o
s oy @z as oy 730 Dy i ) e AR b A0 A EE A
AN IS 56 5% fa AN A8 5% ff M S 6 5% A5 o
M 2Ry i ) o) A8 o B S B 1) b s LR TS R
w2 MR B H MG i a2z
) P E B8 5 T SR 2 ) v o B 42 48 IR T PO Z [E) Y
PR,

R T AE T 504 B B ACa) B o 2 AW S B[]
AR A R an 4 (o) B, B b o R IS 28 5% 1) £
B HAAT S W] 1A 4(a) FiR .

H T [R5 S A48 e sl A T AR ), O )
A, 05 S 382 ) fR B2 R o B, N LA T A 2 A
MW R XA

2.1

N TR 2T T
a Lo Lok, Y,
P \\__/’ffl\\, % \\}al é/l/
: e ; a{\\
I Smmpimmmmmn s S M| Or sl M
O B //i : a \ L7
W*ﬁ 7 X )az (-\
a{ N [0/ N0 e D
(a) BT3¢ B4 WSHER (b) BT 7% B 4WSHLR 1k B
4 MEEI4WSHER

Fig.4 Ackerman 4WS mode
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Fig.5 Steering in place mode
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Fig.7 Body posture when surmounting obstacles on

one side of different chassis
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Fig. 8 Wheel z—displacement curves for different chassis
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Fig. 9 Simulation comparison of different chassis

performance
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Table 1 Basic parameters of mobile chassis
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Fig. 10 Prototype experiment
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Table 2 Validation results of corresponding wheel angles under different steering modes
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