Mechanical Engineering and Technology LBk 258K, 2024, 13(5), 464-471 Hans )
Published Online October 2024 in Hans. https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2024.135054

=58 M G R T X AL AL AT S
Ny

Rpi, Ea%, RN, TLd, REAE, T #
LT AT TR TR, LT Pe

ks H i 20244F9H24H; FHHM: 2024/F10A17H; KA HH: 2024410 28H

HE

ASCE T — T IR X 3R R T TR RSV LA N . ASCE %2 T Davenport X3
LR T OFRBIBEVLXGE, T TSN T RIE M BEHLOF X XERSA TSI 77, I &Rylas A3k
TT &M, FSolid works 14T T8, FHRHKAENLEE AFENL. FEADAMSH 34T T IERBENL
REBAH T A28 B A FHOE F R UGBS RS E R I E, ERERH: JWSNIA75 N,
90N. 105NBF, WAL ASRDEEETHEAL10°. 15°. 20° 3. BT 7 EMBEYLRES T ICBmLEE A
B0 EREN R, SRRE: RASTEEPIRSIBEAELAN0.21m/s?, RARIEL N1
mimo.

K
RN, BEVUREST, WM, EHHHE, FURMERE

Design and Testing of a Belt Conveyor
Inspection Robot for Strong Wind
Environments

Kunyang Jiao, Yukun Cui, Qianshi Jing, Qidi Wang, Dexia Chi, Min Wang

College of Mechanical Engineering, Liaoning Petrochemical University, Fushun Liaoning

Received: Sep. 24", 2024; accepted: Oct. 17t", 2024; published: Oct. 28", 2024

Abstract

In this paper, a belt conveyor inspection robot working under strong wind conditions in coastal ar-
eas is designed. Firstly, based on the Davenport wind power spectrum, the random wind speed of
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the 9-level wind is generated, and the driving force of the inspection robot to overcome the forward
random 9-level wind and wind load is calculated. The structural design of the inspection robot is
carried out, and the Solid works software is used to model and trial the inspection robot prototype.
The dynamic simulation of the inspection robot passing through different track clearances and dif-
ferent slopes under forward random wind load is carried out in ADAMS. The results show that when
the driving force is 75 N, 90 N and 105 N, the inspection robot can climb the slopes of the maximum
10°,15° and 20° respectively. The passing test of the inspection robot through 15 mm track gap and
20° slope under forward random wind load is carried out. The results show that the maximum vi-
bration value of the robot during operation is about 0.21 m/s?, and the maximum amplitude is about
1.9 mm.
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Figure 1. Random wind velocity chart
1. BEHLXGEE

2.2. IEEFEHRE T EABNITE

Figure.2. Force analysis diagram of inspection robot
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Figure. 3. Layout scheme
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Figure. 4. Schematic diagram of walking mechanism of inspection robot
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Figure.5. When the driving force is 105 N, the displacement curve of the center of mass of the protective shell
when the inspection robot passes through different slopes
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Figure.6. Inspection robot prototype
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Figure.7. The vibration signal diagram of the inspection robot in time-frequency domain when the climbing Angle is 20°
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