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Study on Adhering Characteristic of W all-Clmbing Robots
w ith D ouble Negative Suckers

PAN Lei, ZHAO Yan-zheng, QIAN Zhi-yuan, FU Zhuang, CAO Qi-xin
(Research Inst of Robotics, Shanghai Jiaotong U niv. , Shanghai 200030, China)

Abstract: This paper presented an adhering mechanisn of wall-clmbing robots with double negative
suckers and analyzed the basic adhering requirenents to ensure the robot to adhere to vertical surfaces A
smple model of the suction cup and three equivalent circuit models in the cases that the vacuum pump
suddenly startsor the robot meetsobstaclesor the vacuum pump suddenly stop sw ere established based on
fluidic networks theory. Curvesof the dynamic reponses of the negative pressure and the flow resistance
and flow capacitance’s influence on the negative pressure and then the relations betw een the mechanisn
dimensions and the negative pressure of the suckersw ere obtained on the basis of the analysis of three
equivalent circuit models In the end, itwasproved by the experments and simulations
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Fig 4 The equivalent circuit when the pump stops



876 39

(1) ( 6
2
(a)). 6(a) ,
: ( (b) 215V 160V
5), : . 6
, (b) ,
N I FE A ©)
-
AN g . 600
L SRpne 10 mm
, 10mm
5 , 5 kPa )
Fig 5 The testing equinritent for dyrianic
reponses of the sucker
141
12r 14r u;=215V
10 bbb A
8F ;WMMM _ 10 it < 10 ‘
< / u=160V £ i
2 o g g f
< 4r =, 0ru,=160V < 1 "
2k / =L
O [ o :
21 2 3 4 5 6 X1 23 456 7809 %0 2 4 6 8 10
t/s 1/s t/s
(a) RBLI RS (b) RHLIIR K OF-EL

6
Fig 6 Curvesof dynanic reponsesw hen the pump is turned on, turned off andw hen robot meetsobstacles

: V=10 097 6m?>, 3
T= 293K, p- 1= 14 9 kPa,
Cm= 1 16 u¢, "Ri1= Rs= 5 17x 10° ; ,
ms ', R,= 5 57x 10°ms ', Rs= 1 94x 10°ms *, ,
Ti=12sT™=0Q42sT=035s ,
4 (6 (), , , : ,
7 . , :
(1) ,
10, R2 T
ol RBLSRALE) (2) Cm TG T
£ of WAL : : :
Sl RALIEIR A ’ '
Q.' .
2 (3) R: R3,
0 ] 2 3 4 3 :
t/s
7 ;

Fig 7 The simulation curvesof dynamic regponses ( 883 )
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