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Design of Four-Rotor Swing Arm Cleaning Robot Based on RecurDyn

LU Hongli, YAN Juan

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201600, China)

Abstract; Aiming at the problem of the complex control and the discontinuity movement of the climbing robot obstacle-

navigation process, the swing arm obstacle surmounting mechanism and the rotor thrust system was designed on the robot

by introducing the flexible joint. The kinematics model of the robot was established by analyzing the motion mechanism

of robot climbing obstacles from the aspect of the kinematics. The theoretical output torque of the rotor motor without

failure was calculated and the relation diagram between the rotor motor output torque and the change of wall angle was

drawn. Using the RecurDyn software, the kinematics simulation of the wall-climbing robot obstacle-navigation process was

carried out, and the change and time relation diagram of robot center of gravity height was plotted. The result shows that

the robot rotor thrust mechanism has good adsorption performance, and the robot can climb obstacles steadily on the wall.
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JEEEHL &3 NAE AR BRAE AL 2 A HP A — > 4
R 23 3, TR AN | o BE R SR SRR TR UE S U A AT
IR R R o AR R TERE DL 8 AAE % 420
VRPN NSV S U O 8 LY 2 T TR ERE: D0 Tl TN LI B
TP SUTHT S5 52 2 R BE TG DU BIVESE A R0 IR,
&4 TEBEHLZE AT S 2 —

1] AL G T MR RE BIL i A e 4T i 2800 o R B
Rl OE 7 7E = S DUR (RO F u g 1] o
fery, Bt T A A U REY LR A il LA
N 2RSSR S PGS R fct ) 19 5 B, (EZHL A A
R ARG, 0 e 42 ) A2 2 5 35 €46 R AR 1 - A
ZCEE LR A, i85 [ R FEAEZR b i) B 2 W 8 S B

s B HA :2020-11-14; & E] B # :2021-05-25

WERE T AT A% 8l , oz s Zehe H IG5 i 45w i i 5
WA BT T O RO TR BELZE A, ML A A
IR RE 7, (EL DR D Uk B e e 7y X e e A A% 5
ML . R WAL 7 X BPIPED G5 HLar A,
AJ LSS S (] P RS sl A (U A R AR BE ST AR
AR E T & B % R IR R L
7 A AU S8 B RS 14 I RE , {EUIR: 1 82 FR B i B8 S %
RE AT VT AP, W 0 A R e s R i
BEVF AR B 7 BRI AL AR N, wT LA S B S A A%
ShINRE , JELIE Hhy T R IR BT BRI BIR ], 7By T 4
RESI A%

BT H AT TG EERIL A A A 1 By i 47 ) 52 % iz Bl

E—AEFER/ AN LAN(1995) 5, il g A A, RTINS 4 4 E 3k, E-mail : 1534815331 @ qq. com



.40 - B THI# Light Industry Machinery

2021 FFEE4 B

AT I BTl A AL 28 A BRI £ )
JEE, PR it 1 — P e 3R 1 1 S RE AL %+
N XL A R A Tis s o i 5 T e
AU 2P R 1 152 A8 A 9 5 A%, 15 L S 8% Jir i3
T LA AR RE AT I8 A 23 A, D TEEBERL 45 A
SEBRIT A A R GE R BB TSR
1 #HM RS

U AR SR = 4ER RN 1 o, i HE T LA 428
B ATENU RS O T S B A A
R ZAHERS, 2 NMEE T 3607 ks . Hlaw A
EE 7 AR, Hop 4 A IRE e L2 K
Zhblas N A BB, 1A IR S0 A R E LA A
RHE NI RLZ S, Hlde A LA B e g 4t
HLAS AT b A7 5B Rt A v s ZE AR g, [T
2 A E YU I I R R, (S 2 MR Y
WEREIZ S 2 AT RENERE B s AT, I
LML NTEAT IR R X B B R S AT IR

A

EEVM

TR
A1l Jerii A

Figure 1 ~ Wall-climbing robot modelling
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Table 1~ Structural parameters of wall-climbing robot
e K/mmo Gi/mm Frlbke Seshiiil/ (kg o m?)
RSN 400 12 0.001 5

ZEH 195 3 0.000 3

Blas A 250 0.780 0
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Figure 2 Trajectory of center of mass of robot
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Figure 3 Process of robot climbing obstacles
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Figure 4  Center of mass of robot crosses outer

corner of obstacle when climbing obstacles forward
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Figure 5 Robot crawling model
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Figure 6  Process of virtual prototype

climbing obstacles
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Figure 7 Relationship between height of center of

avity of robot and time when robot climbing obstacles
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