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Abstract. A wall climbing trolley designed with a booster fan as the adsorption device
and a wheel type as the moving mechanism has the advantages of simple structure and
good flexibility of movement. This paper analyses the advantages and disadvantages
of various adsorption and movement mechanisms, and uses modeling and simulation
software such as SolidWorks and ANASYS to analyze the design. The design of the
booster fan reduces the overall weight of the wall climbing trolley, making it lighter,
and the wheeled design improves the flexibility of the trolley.
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Table 1. Comparison of the advantages and disadvantages
of the adsorption mechanism
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Table 2. Comparative table of advantages and disadvantages
of mobile bodies

Bt g0t B B
T KT ik ] 2 =1y j

o | e PRI RERE Lty e W, AR 798, I %
R, BRI, 2 5 RETT, | BRI K, BB %, | B, (G s e, 1 At

e 1 BRI B | 2
ERT | NG R R G SRR

LR ERNR, Xt LRSI, Ba G IeR/ N ER 5, %
Fe AL B,

2 eR% /NI sh 24t
MesE /N RIS ) _FaE s,  BTEEsh ) B R S T ) A BE AL
NeRE /N H iz st 52 S1 004, tnELL.

Ay aT
A AN N f
U L/ Fu
| N. M
s’ NV
H -~
-
G X

1 Tess/ NE Bk =2 J1 A

Figure 1 Analysis of the forces in the motion of the wall climbing trolley
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Figure 2. Force diagram for driving wheels
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Figure 3. Schematic diagram of the adsorption mechanism
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Figure 4-1. Simulation results for a propeller speed of 3000r/min
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Figure 4-2. Simulation results for a propeller speed of 6000r/min
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Figure 5. Static simulation of the vehicle body

MIES R BABE A B, i KNy I XU R A 5% B, Oy 28.15 Mpa, 1
M B AR 7774 103.6 Mpa, 5845 B3R,

5 J&5R/NERE B LI BT
BRE S /N AR RS SR Bl mh R R e SR sl it E O 6. BBl 7 3 32 AT F LA

AN, LR, RN, AR LT, ATSEELIE RS, (R LIRS IR I R A TE
mANERREA, NARRER. FELIE A EREOE AL, AR, SR, 5
RS K FH P AN BT 1 FT LR ), TR 5% i AT SEE Z2 T B, B L H i 3K sh 0
T VU iR 28 R AL 8. [FINRE 3L (M AL 1 B AR T AE. AT HS eI ).
MR A SO TSR A R B, AT A SO T TC S /N 22 B AR U
SERJEE V=1m/min, JEHS/NEE iR m=1kg, FH E4Z D N 40mm, .0
7 H H 35mm. /NE FEHLINE:

My
=

()

a

b — £ R AL SR,
V — NERS R

WL R AW LA, A% &, Y10k e Ay 1.72Nm € fa D2
N 17w H1EREF) 2342L012CR HL i Jss L. b B RE LA V20, T E
B[R I HER, G SRERSE. A L A AT B IROE R A A g A 2
il

AR (2) Z19KBh%E )% M=9.8*0.035=0.343Nm, /N T 1.72Nm, 54 3K,
[FF 230 (B) AIEN (HUinoy 0.98) /NEEFRANLTIA P4=9.8/(60*0.98)=0.167w, /)
T 17w, fF & 2K,

Grand Altai Research & Education Hayxa n o6pasosanne boabmioro Aaras
Beiycxk 1 (19)'2023 10.25712/ASTU.2410-485X.2023.01 103



CeteBoe nspanue CoBera pekTopoB By30B Boabmioro Aaras

6 &R IE

ARG T B G T SRS TCAT e RS /N FE T, 45652 br, 18 FTHENL
47 B BE T S TERS N AT BT, R8T T E BN, A SO A
Higsh RiE, Ei i, 450 Rt 8, B — e msebr & L.

SR

[1] Weisbin C., et al. Miniature robots for space and military missions [J]. IEEE Robotics and
Automation Magazine, vol.6, Ne3, pp.9-18. 1999: 9-18.

[2] Briones L., Bustamante P., Serna M.A. Wall-climbing Robot for Inspection in Nuclear Power
Plants [C]. IEEE International Conference on Robotics and Automation, 1994: 1409-1415.

[3] Fujita A., et al. Development of inspection Robot for Spherical gas storage tanks [C].
proceedings of the 16th International Symposium on Industrial Robots, 1986: 1185-1194.

[4] *Ee, el EANEFDLRINLES AL, ESNEFINLEE N eiid [J]. Hlas A, 1994,
16(2): 119-128.

[5] VL #k, FROECE. TEESHLA: N Beit [J]. RE#CCIE, 2015,

[6] T BLA. TEEEHLAF A R 7Tk [J]. MLtk it, 2008(04): 1-5.

[7] XIEE, £, 1R E 4. TesELas NB RN [9]. ALE8 A, 1999, 21(2): 148-155.

[8] B4 3CZE, ukhfE, vark k&, & JEeEEHLEE AW SHI1E ] MR btk (HARFAR),
2010.

[9] %, RifT, ARBLHAE. TREGHLA Nizsh 77 U7t [0, B 3h LA, 2018.

[10] 1+ B, 2= 5. TEsEAL a8 AR 71t JE [J]. MUbkiit, 2008, 25(4):1-5.

References

[1] Weisbin C., et al. Miniature robots for space and military missions [J]. IEEE Robotics and
Automation Magazine, vol.6, Ne3, pp.9-18. 1999: 9-18.

[2] Briones L., Bustamante P., Serna M.A. Wall-climbing Robot for Inspection in Nuclear Power
Plants [C]. IEEE International Conference on Robotics and Automation, 1994: 1409-1415.

[3] Fujita A., et al. Development of inspection Robot for Spherical gas storage tanks [C].
proceedings of the 16th International Symposium on Industrial Robots, 1986: 1185-1194.

[4] Liu Haibo, Wu Xuemin. Robotization in the construction industry abroad; an overview of the
development of construction robots abroad [J]. Robotics. 1994, 16(2): 119-128.

[5] Shen Jiadong, Guo Aolong. Design of a wall-climbing robot[J]. Science and education literature,
2015.

[6] Fu Yili. Advances in wall climbing robots [J]. Mechanical Design, 2008(04): 1-5.

[7] Liu Shuxia, Wang Yan, Xu Dianguo, et al. Application of wall-climbing robotics [J]. Robotics,
1999, 21(2): 148-155.

[8] Huang Wenpan, Dai Yongxiong, Fan Maofei, et al. Research and production of wall-climbing
robot [J]. Journal of Huaihai Engineering College (Natural Science Edition), 2010.

[9] Jiang Chao, Wu Jingging, Zhu Yugqi. et al. Research on the motion mode of wall climbing
robot [J]. Automation Applications,2018.

[10] Fu Yili, Li Zhihai. Research progress of wall climbing robot [J]. Machine Design, 2008,
25(4):1-5.

Grand Altai Research & Education Hayxa n o6pasosanne boabmioro Aaras
Boemyck 1 (19)'2023 10.25712/ASTU.2410-485X.2023.01 104



