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Research and Application of Automatic Conveying Technology of Drill Pipe for Shaft Drilling
YAN Wugang'. ZHANG Lianjun®, TANG Shihao', TAN Qiwen', XIONG Yuming'
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Abstract: To address the issues of low automation, high labor intensity, inefficiency, and significant safety risks in traditional
shaft drilling operations, which rely on manual assistance for drill pipe handling and conveying, an automated solution was
proposed to meet the requirements of single-shift unmanned shaft drilling. This solution encompasses “drill pipe conveying.,
drill pipe grabbing, drill pipe transportation, and drill pipe unloading”. Firstly. by analyzing the automatic conveying process of
the drill pipe in the shaft drilling, the functional requirements and motion characteristics of the automatic conveying of the drill
pipe were clarified. Secondly, an automatic drill pipe conveying device and a hydraulic manipulator were developed, and their
strength was verified using finite element analysis software. Finally, the hydraulic control system for automatic conveying and
its control logic were studied, and the feasibility of the technology was verified through on-site application. Production practice
have shown that the automatic conveying technology of drill pipe for shaft drilling has good positioning accuracy, motion
performance and stability, and can realize accurate and quick conveying, grabbing, transporting, and storing drill pipes. This
technology can reduce the number of workers, decrease the safety risks, and improve comprehensive operational efficiency.
meeting the practical engineering needs of efficient construction of single-shift shaft unmanned drilling.

Key words: Shaft drilling, Automatic conveying of drill pipe, Hydraulic manipulator, Single shift unmanned operation,
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Fig.1 Automatic conveying of drill pipes

in pilot hole operation
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Fig.2 Automatic conveying process of drill pipes
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Fig.3 Automatic storage of drill pipes in reaming operation
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Fig.4 Automatic storage process of drill pipes
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Fig.5 Automatic conveying device of drill pipes
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Fig.6 Automatic conveying of the first drill pipe
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Fig.7 Automatic conveying cycle of drill pipes
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Fig.8 Automatic storage of the first drill pipe
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Fig.9 Automatic storage cycle of drill pipes
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Fig.10 Strength analysis of static bearing state
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Fig.11 Strength analysis of lifting state
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Fig.13 Transferring process of drill pipes
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Fig.14 Strength analysis of horizontal grabbing drill pipe state

P& 14 B] AL, 2455 R b T K P B R S OB
FEEE UM T B KA TE A B A T 55 O A, A 1.47
mm; fe KN ) AR P L 5 e R AL, R
110 MPa, - E &S558 B 77 & 2K,

(2) AR TR 0. U T 5532 5 41 2 30
J136 T R s R L AR kot A sh R R 4, 3l
33 [V (1 [R] B 4 32E 90 T ) T is Bl B & Bh Sk
FF2E B 5 B AT SR 8082 fik OF AT 4T . AP R,
BILAR T 78 Bl FF il 1) oK 7R A2 e K2 3 ¢ I A BR 17 28
B BRI T L A5 2 05 110 5 5 5 U0 A il 1) 2
R, A AT B TT 0 L X AU T AT R AR
o b, a5 R 15 Fis .

(a) BIFREEBAE

. F1/MPa

72300
184.0
138.0

l 92.2

I 46.1
0

(b) BAPRERA

15 BARSEESHW
Fig.15 Strength analysis of loading drill pipe state
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Fig.16 Structure of hydraulic control system for

automatic conveying device
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Fig.17 Automatic conveying logic of drill pipes
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in pilot and reaming operation
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