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A design of explosion-proof track inspection robot body integrating
multiple technologyies

Zhang Zhijian

(' Nanjing Beixin Intelligent Technology Co. , Ltd. , Nanjing 211100, China )

Abstract . To meet the explosion-proof inspection demands of special and hazardous working environments and solve the problems of limited
scene adaptability and defective body structure of conventional track inspection robots, this paper carries out the design and research on the
body of an explosion-proof track inspection robot. Strictly complying with the relevant standards for explosion-proof design, the research
integrates the composite explosion-proof technologies of flameproof protection, intrinsic safety and potting, and constructs a system
architecture integrating motion, perception, control and communication. It completes the design of core components including the track,
drive system, main body of the explosion-proof box and integrated sensors, and develops a compact modular structure with an integrated
intrinsically safe communication system. A series of experiments on track performance, driving capacity and positioning accuracy are
conducted to quantitatively test and verify the key performance of the robot. The experimental results show that the robot meets the standard
requirements for explosion-proof performance, with stable structural load-bearing capacity and reliable driving and positioning performance.
It can realize real-time multi-parameter detection, autonomous inspection and intelligent charging, effectively breaking through the
bottleneck of multi-scene adaptability. The robot has favorable adaptability and practicability in explosion-proof areas such as thermal
power, coal mining and chemical engineering, providing a new solution for intelligent inspection in extreme environments and possessing
important engineering application value as well as broad application prospects.

Keywords : inspection robot; multi-scene application; autonomous inspection; explosion-proof design; multi-parameter detection
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Fig. 1 Basic composition of inspection robot
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Fig. 4 Photo of friction test cart
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Tab.3  Friction coefficient experiment
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Fig. 8 Photo of friction coefficient experiment
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Tab.4 Results of driving force measurement experiment N
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Fig. 9 Photo of driving force measurement experiment
5.3 KWL
A I S A B K Bl R G BETHR RO S | Sk
THLAR NSRS BT S IR e A B

6 Zib

(a) BEAAML

ALV B U AL AR A S B R 5 R
G AP RBLT, 255 is I Z R IS FEOR  JFEs &1t
SR AL AT, SIS EE SIE , B 2 SHE N

EiS 2SI F IR . LA ATk B AT
A5 By AR XA T R B4 0L TR, RE RS AR Ak A 2R
NN RSB vy € S i1 K7 N S S M B el 2 W o
e NHOPERE , A in 2 s 2 B9 42 T Bl b B 656 77 A5
fRARRETE , LAl i HE AR 2R I IR 7oK

[ LU, AR, VEREEE, . Sl ulh B plas A it 5 n HHR
R[], TEEBER, 2025(2) :34-38.

[2] 5. KIRS Gl B A LEs N RGN T]. B, 2024
(2):17-20.

(3R, Lok AR = 4R R AL AN BT R EG [ 7], B LA,
2024, 45(4) : 8-10.

(4], BT T, 2RE, L. WM 5B LA 2
[J]. @i T, 2024, 60(1) :39-41.

[5]EEM, B, skE. e e AL AN HAFFE [ T]. W
FI0H1, 2023 (6) :42-45.

[6]Z=f, e, %, %, PRI A 2RI AT R K&
PERERFSE[T]. Ak T H 304k, 2023, 59(3) .68-71.

[7]X04E, B, XINTRG. 59 A8 BT KR ML AR [ T]. R E#TT,
2023, 43(2): 26-29.

[8] ey, BN B0 T R ik ML A LA ABFSE[T]. #L
L7 ST 2 5B, 2022, 35(6) :26-28.

[9] &S, AL NSO S A A& SMUF5E[ D], K mdb Tk
K2, 2022.

[10]8akhg , M, sk, 45, L A<IBEH B 4 R AR WL RS A B IR]
BHKI[T). AZMEEAR S A, 2025, 44(2) :13-16,25.

[11] Emeng, g R, & T REILE AR ER T H
S G IRRE L [T]. AR SR, 2024, 43(9) .
64-68.

[12] KT, S0MEM, 545, 5. JET 5G HAFE X2 178 B sl AT
et R G H[T]. AL EAR SR, 2024, 43(7) . 111-116.
[I3]FEXTFE, B, MR4Ae, . BT HREALRE NS A

M IREEREIE(T]. AZMEBARS R, 2022, 41(7) : 16-20.

[14] FHF BEKKLE MRS BRI  T]. AR RE
i, 2025, 43(3) :84-88.

(15 ], A sk MBI SRR LR A e il iz (3], o
[ 54 TA2, 2025(5) :209-211.

[16] B fEfE. LEA BRI AT ER S RGBT [T]. M5~
vk, 2025, 31(2) :61-63.

[17]FbHHAR. BRSO AL A SRR AR R IR [T, o R 57 24 7
A, 2025(5) : 35-37.

(18] R-LAF. B ALK LS A S AR BT U 0B AR Bl IR [T
P TR, 2025(3) 1 16-18.

[19] NI, UL, P2, Mg KR AR [T]. I F
FAR, 2024(6) : 110-113.

[20] Z5Ram, FRmets, W22, 45 REERALA A A 3250 00 SRR Rk i
FELT]. WS TAb R2EA4R (AR , 2025, 44(1) . 17-22.

(21 BRIEER, Bl PREA, 45, S RRIE R HLE Az BB A8 S
BRI, BHRES, 2024(11) 172-174.

[22] 40, BaE KA AL A I PLRSS /&[T, E ALK, 2024
(13) :10-14.

[23]RIEAE, M, T 8. —Fh TP AR Rt 1].
PACHIE R AR 534 2024, 60(4) :105-107, 114.

[24]BRAF. 3 Al m P P GRS A 5928 [ D). b
ot AL R R AE, 2024,

[25] SR, BT RER BB HLZE ABIFE [ D], MR EHE T K
22024,



