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Angular position measurement method for the eccentric mechanism of

the automatic vertical drilling tool
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2.Key Laboratory of Deep Geodrilling Technology, Ministry of Natural Resources, Beijing 100083, China)

Abstract: The eccentric mechanism of the mechanical automatic vertical drilling tool can not always be held stable on
the low side of the wellbore in the actual drilling conditions due to its own inertia and the influence of the external
environment, resulting in the reduction of deviation correction accuracy. In order to study the change law of the angular
position of the eccentric mechanism in the drilling process, a non-contact angular position measurement method based
on the absolute magnetic encoder is proposed in this paper with the measurement data acquisition interface constructed,
and the laboratory verification and reliability analysis carried out. The measurement error is less than 3 degrees,
indicating that the non-contact angular position measurement method can monitor the angular displacement and the error
is within the allowable error range. It can provide reliable data for the subsequent research and development
experiment, and optimization of the mechanical vertical drilling system.
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Fig.1 Structure of the mechanical automatic

vertical drilling tool
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Fig.2 Cyeclic change of Hall voltage
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Fig.4 Composition of the reading head circuit
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Fig.5 Measurement data acquisition interface

(3 1] S 4 AT Bl L A1) 2 PR 34 ]

(4) TH F A T R A 1 B[] 9 J /s £ ST b

(5) K £ Wi 21 (19 >4 /i 5 #8 77 48 78 — 1> txt XX
(GRS

5 LMK RIREDT
S op R = iR G BT AL R P A A H
gl AR EIE N E 6 s o

Ble6 SLWKEER

Fig.6 Experimental device connection diagram
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Fig.7 Analysis results of counter clockwise rotation errors
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Fig.8 Analysis results of clockwise rotation errors
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Fig.9 Error analysis results of small angular

swing measurement
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